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The generalized Wigner-Yanase-Dyson skew information revisited

g5 (EREIXF)

In 2008, Chen and Luo has generalized the Wigner-Yanase-Dyson skew information in the
direct way, according to the classical definition of Fisher information

1 a -a-
Ls(0, H) === Trlp®, Hl[p’, Hlp"™*"

From then on, Many authors including Cai, Luo and Yanagi have discussed its convexity,
superadditivity and related Heisenberg uncertainty principle. In this talk, we will give a more
generalized Wigner-Yanase-Dyson skew information in the same spirit

1 a —a-B-
Ia,,s,,(PaH)=—ETr[p ,H]p"[pﬂ,H]pl B-r

And we will also give a discussion about its convexity, superadditivity and related Heisenberg
uncertainty principle.

The navier-stokes equation and forward-backward stochastic differential systems

BREr (BB ARE)

Using stochastic forward-backward differential system, we will give the representations for
Navier-Stokes equation, stochastic Navier stokes equation and Navier-Stokes equation on
Riemannian manifolds. In particular, a kind of backward stochastic differential equations on
Riemannian manifolds are introduced.

Research on occupation times for diffusion processes

BREE* (s CEF¥RR) . FRXR

Fora < r < b, the approach of Li and Zhou (2014) is adopted to find joint Laplace transforms
of occupation times over intervals (a, r) and (r, b) for a time homogeneous diffusion process
before it first exits from either a or b. We also apply the same approach to find expressions
of potential measures that are discounted by their joint occupation times over semi-infinite
intervals (-\infinity, a) and (a, +\infinity) for homogeneous diffusion processes. The results are
expressed in terms of solutions to the differential equations associated with the diffusions
generator. Applying these results, we obtain more explicit expressions on the occupation
times for Brownian motion with drift, Brownian motion with alternating drift, skew Brownian
motion and Brownian motion with two-valued drift, respectively.



Optimal execution with uncertain order fills in AiImgren-Chriss framework

BE (lemKF)

The classical price impact model of Almgren and Chriss is extended to incorporate the
uncertainty of order fills. The extended model can be recast as alternatives to uncertain impact
models and stochastic liquidity models. Optimal strategies are determined by maximizing the
expected final P&L and various P&L-risk tradeoffs including utility maximization. Closed form
expressions for optimal strategies are obtained in linear cases. The results suggest a type of
adaptive VWAP, adaptive POV and adaptive Almgren-Chriss strategies. VWAP and classical
Almgren-Chriss strategies are recovered as limiting cases with different characteristic time
scale of liquidation for the latter.

On large deviation probability for branching random walks in Schr\"oder case

fT#E (JERIFEKRF)

It is well-known that the branching random walk over its total mass converges to a Gaussian
measure or stable measure. In this work we investigate the convergence rates of such limit
theorems.

Stochastic partial differential equations with space-time fractional noises

I—5 (BAKE)

We consider a class of stochastic partial differential equations (SPDEs) driven by space-time
fractional noises. We mainly study the existence and uniqueness of solutions to the SPDEs,
and the regularity of the solutions.

On structure of regular subspaces of 1-dim Brownian motion

FHF (FRREES RGN EHRER)

The main purpose of this paper is to explore the structure of regular subspaces of 1-dim
Brownian motion. As outlined in \cite{FMG} every such regular subspace can be characterized
by a measure-dense set $G$. When $G$ is open, $F=GAc$ is the boundary of $G$ and, before
leaving $G$, the diffusion associated with the regular subspace is nothing but Brownian
motion. Their traces on $F$ still inherit the inclusion relation, in other words, the trace Dirichlet
form of regular subspace on $F$ is stall a regular subspace of trace Dirichlet form of one-
dimensional Brownian motion on $F$. Moreover we have proved that the trace of Brownian
motion on $F$ may be decomposed into two part, one is the trace of the regular subspace
on $F$, which has only the non-local part and the other comes from the orthogonal
complement of the regular subspace, which has only the local part. Actually the former one
is a non-local Dirichlet form whereas the latter one has non-trivial local part. The remaining



information, i.e. the information of strongly local part of trace Dirichlet form of one-
dimensional Brownian motion on $F$, is contained in the orthogonal complement of regular
subspace corresponds to a time-changed Brownian motion after a darning transform.

Fisher-symmetric informationally complete measurements for pure states

=t (FRRHES RGN ER5RR)

We introduce a new quantum measurement that is defined to be symmetric in the sense of
uniform Fisher information across a set of parameters that injectively represent pure quantum
states in the neighborhood of a fiducial state. The measurement is locally informationally
complete—i.e., it uniquely determines these parameters, as opposed to distinguishing two
arbitrary quantum states— and it is maximal in the sense of saturating tightenings of the
multi-parameter quantum Cram’er-Rao bound. Requiring only local informational
completeness allows us to reduce the number of outcomes of the measurement from 4d- 4,
for the usual notion of global pure-state informational completeness, to 2d - 1.

Multipower variation from generalized difference for fractional integral processes

Xz (AIKE)

This paper presents limit theorems of the multipower variation based on a generalized
difference for the fractional integral process $\int_0/tb_s ds+\int_0/ t\sigma_s dBAH_s$,
where $b=\{b_t, t\geq O\}$ is a drift process, $BAH=\{BAH_t, t\geq O\}$ is a fractional
Brownian motion with Hurst parameter $H\in(0,1)$, and $\sigma=\{\sigma_t, t\geq 0\}$ is a
process of finite $p-$variation, $p<1/(1-H)$. In particular, we obtain some large number laws
and the associated central limit theorems. The limit theorems are applied to estimate Hurst
parameter, and the consistence and asymptotic distribution of the estimators are also
obtained. These results will provide some new statistical tools to analyze long memory effect
in high-frequency situation.

Joint with Lixing Zhang (Zhejiang University).

Heavy-traffic asymptotics of a priority polling system with threshold service policy
Zaiming Liu, Yuging Chu, Jinbiao Wu
XER (PEXE)

In this paper, by the singular-perturbation technique, we investigate the heavy-traffic
behavior of a priority polling system with three queues under threshold policy. It turns out
that the scaled queue-length of the critically loaded queue is exponentially distributed,
independent of that of the stable queues, which possess the same distributions as a two-class
priority queue with N-policy vacation. Further, we provide an approximation of the tail
queue-length distribution of the stable queues, which shows that it has the same prefactors
and decay rates as the classical two-class preemptive priority queue. Stochastic simulations



are taken to support the results.

A note on Constantin and lyer's representation formula for the Navier--Stokes
equations

FRE (PHREFESRGNERER)

The purpose of this note is to establish a probabilistic representation formula for Navier-
Stokes equations on a compact Riemannian manifold. To this end, we first give a geometric
interpretation of Constantin and lyer's representation formula for the Navier-Stokes equation,
then extend it to a compact Riemannian manifold. We shall use Elworthy-Le Jan-Li's idea to
decompose de Rham-Hodge Laplacian operator on a manifold as a sum of the square of
vector fields.

Algebraic stability of non-homogeneous regime-switching diffusion processes

;AT HERIBEKRE)

Some sufficient conditions on the algebraic stability of non-homogeneous diffusion
processes and regime-switching diffusion processes are established. We focus on
determining the decay rate of a stochastic system which switches randomly between different
states, and owns different decay rates at various states. In particular, we show that if a two-
state regime-switching diffusion process is $p$-th moment exponentially stable in one state
and is $p$-th moment algebraically stable in another state, which are characterized by a
common Lyapunov function, then this process is ultimately exponentially stable regardless of
the jumping rate of the random switching between two states. Moreover, these results are
useful in the stabilization of SDE by feedback control to reduce the observation times.

Leader-Follower Stochastic Differential Game with Asymmetric Information and
Applications
sHEF (ILFRKXE)

In this talk, we will consider a leader-follower stochastic differential game with asymmetric
information, where the information available to the follower is based on some sub-c-algebra of
that available to the leader. Such kind of game problem has wide applications in finance, economics
and management engineering such as newsvendor problems, cooperative advertising and pricing
problems. Stochastic maximum principles and verification theorems with partial information are
obtained, to represent the Stackelberg equilibrium. As applications, a linear-quadratic leader-
follower stochastic differential game with asymmetric information is studied. It is shown that the
open-loop Stackelberg equilibrium admits a state feedback representation if some system of Riccati

equations is solvable. (Joint work with Professor Guangchen Wang and Professor Jie Xiong.)
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G-Expectation Weighted Sobolev Spaces, Backward SDE and Path Dependent PDE
Kk&E (FRBREHZES RGN EHRR)

We introduce a new notion of G-expectation-weighted Sobolev spaces,or in short, G-
Sobolev spaces, and provide a 1-1 correspondence between a type of backward SDEs driven
by G-Brownian motion and a type of path dependent PDEs in the corresponding G-Sobolev
space.

Density functions of the Supremum of Wiener-Poisson Functionals
REM (BEKE)

In this note, by using Bismut's approach to Malliavin calculus for jump processes, we obtained
a criterion for the existence of density functions of Wiener-Poisson functionals. As an
application, the existence of density functions for supremum of SDEs forced by Levy processes
was proved. And the existence of density functions for perturbed SDEs with jumps was also
obtained.

Smoothness of the joint density for spatially homogeneous SPDEs

R CIFHImEKRE)

In this paper we consider a general class of second order stochastic partial differential
equations on $\mathbb{R}"d$ driven by a Gaussian noise which is white in time and has a
homogenous spatial covariance. Using the techniques of Malliavin calculus we derive the
smoothness of the density of the solution at a fixed number of points $(t, x_1), \dots, (t, x_n),
t>0$%, with some suitable regularity and non degeneracy assumptions. We also prove that the
density is strictly positive in the interior of the support of the law. (This is a joint work with
Yaozhong Hu, Jingyu Huang and David Nualart)

Fukushima type decomposition for semi-Dirichlet forms

Fu¢ (TIEIHEKRE)

Let $({\cal E},D({\cal E}))$ be a semi-Dirichlet form satisfying some condition. we obtain the
Fukushima type decomposition, which is a generation of the Fukushima' decomposition in
the Dirichlet form setting. Precisely, a function $u\in {D(\mathcal{E})} {loc}$ admits a
Fukushima type decomposition if and only if it satisfies Condition (S), and the decomposition
is unique. We also investigate the uniqueness of Doob-Meyer decomposition for semi-
Martingales on interval type optional sets. At last, we give a transformation formula for
martingale additional functionals based on the Fukushima type decomposition. This report is
based on the paper Fukushima type decomposition for semi-Dirichlet forms, by professor
Zhi-Ming Ma, professor Wei Sun and the reporter, which had been accepted by Tohoku

11



Mathematical Journal in August 2014.

On approximate continuity and the support of reflected stochastic differential equations
Jiagang Ren, Jing Wu
B (RlKE)

In this paper we prove an approximate continuity result for stochastic differential equations
with normal reections in general domains, which together with the Wong-Zakai
approximation result completes the support theorem for such diffusions in the uniform
convergence topology. Also by adapting Millet and Sanz-Sol_e's idea, we characterize in
Holder norm the support of diffusions reected in domains satisfying Lions-Sznitman's
conditions by proving limit theorems of adapted interpolations. Finally we apply the support
theorem to establish a boundary-interior maximum principle for subharmonic functions.

Several limit theorems under non-additive probability space

KRBE (LFRXEFE)

In this talk, we first give the strong laws of large numbers for non-additive probabilities with
the notion of independence for random variables under upper expectations. These results are
natural extensions of the classical Kolmogorov' s strong law of large numbers to the case
where the probability is no longer additive. Then we give a general invariance principle of G-
Brownian motion for the law of the iterated logarithm. In some sense, this result is an
extension of the classical Strassen’ s invariance principle to the case where probability
measure is no longer additive.

TBA
fRkiE (WRIFTSEKRE)

Density convergence in the Breuer-Major theorem for Gaussian stationary sequences

BRAE (£RIPEKRE)

Consider a  Gaussian  stationary sequence  with unit variance  $X=\{X_k;
KNIM\NAcup\{0\N\}$.  Assume that the central limit theorem holds for a weighted sum of the
form $V_n=n"{-1/2\sum”{n-1} {k=0} f(X_k)$, where $f$ designates a finite sum of Hermite
polynomials. Then we prove that the uniform convergence of the density of $V_{n}$ towards
the standard Gaussian density also holds true, under a mild additional assumption involving
the causal representation of $X$.

12



Superhedging with Ratio Constraint
T (FRREHZES RGN EHRR)

We investigate the superhedging problem with the ratio constraints through the method of
variational inequality. We show that the upper price or equivalently the seller's minimum price
of any path-independent option can be expressed as the Black-Scholes price of an associated
modified claim, which is consistent with the existing literatures. Using our theory, we also
construct two counterexamples: the fixed strike arithmetic Asian option with constant
constraints and the European call with time-variational onstraints. At last we present some
approaches of this problem with BSDEs.

B R X BEHEZI A EEE Liouville quantum gravity B
EEE (kmEKH)

BAMMEET —MEANE I -- R 7 XYL 8K A N FTE VN gD R ulil—
MEHESHEVIZEE h(u), RENZSEHEEZERE Liouvile quantum gravity (LQG)
WEMES, FUERER LOC MEMERA &, MR AEN LOG EE/M A N A9 1+o(1)
RI7. (5TaIEHE)

Weak solutions to SDEs driven by jump processes with irregular drift and H\"older
regularity of their harmonic functions

BE®R (EREXZFE)

Consider the following SDEs driven by pure jump processes with non-Lipschtiz drift:
$EX_tAx=x+\int_0 tb(X_s)ds+Z_t.$$ in $\RAdS$. We mainly study the weak solution. The noise
in the above equation is “supercritical. For example, if $Z_t$ is a rotational symmetric
$\alpha-$stable process, its L\'evy characteristic is $|\xi|"\alpha$ with $\alpha<1$. For L\'evy
process, under some technical assumptions on its L\'evy measure, we prove there exists a
positive number $\varepsilon_0%, such that if $\lim_{\delta\rightarrow ORNsup_{y\in
B_\delta(x)\frac{|b(x)-b(y)|X|x-y|M1-\alpha}}<\varepsilon_0$ and $b$ is bounded, then the
above SDE has a unique weak solution. The generator of 3$Xt$ s
$$\mathcal{L}Nbu(x)=\int_{\RAd}u(x+y)-u(x)]K(x,dy)+b(x)\cdot\nabla u(x).$$ We will prove
even if the jumping kernel $K$ is “supercritical” and irregular, $b$ is just H\"older, the
harmonic functions of $X_t$ are H\"older continuous.

Market Excess Return, Variance and the Third Cumulants

BEH (hlxz)

In this paper, we develop an equilibrium asset pricing model for market excess returns,
variance and the third cumulant by using a jump-diffusion process with stochastic variance

13



and jump intensity in Cox, Ingersoll and Ross’ (1985) production economy. Empirical
evidence with the S&P 500 index and options from January 1996 to December 2005 strongly
supports our model prediction that the lower the third cumulant, the higher the market excess
returns. Consistent with existing literature, the theoretical mean-variance relation is
supported only by regressions on risk-neutral variance. We further demonstrate empirically
that the third cumulant explains significantly the variance risk premium.

RIER 2 E R R & KL B EHA R
B (hRER(E R TEWRAR)

TIHHEANUZEINEARNEMANARDREZ—, EEETH kK MNELRIENEEME
BR, EEEEEINRERBRENZIEERBRER  FIRA 0B TR R EKARE
MM EERITEHE NP-E @, EEEEBERIENREREENRRT, TEEXNAMA
WA ERIAE . Ak, BATE @ RARENE LR mRALEE, MEE, SERMERX=
MEEEE, ARRHET (o) ETERRFEEFOBRALETE. (b) ETTEIRAE
EXNAETEN (o) BETHEHEAHNRENLETEX=ZERBHER. XRERERTFFT
RTTREZMRALEBA R FREEZR LA,

TBA
BAfEE (hRMEKRF)

A Wong-Zakai theorem for $\Phi"4_3%$ model
SEH (EREIKFE)

We prove a version of the Wong-Zakai theorem for the dynamical $\Phi_3/4$ model driven
by space-time white noise on $\mathbb{T}*33$. Compared to the results in [Hail4] we
consider the piecewise linear approximations to the space-time white noise and prove that
the solutions to the model driven by the piecewise linear approximations converge to the
solution to the $\Phi_3/4$ model.

Lattice approximations to the dynamical $\Phi*4_3$ model

S (ERZBEKRF)

We study the lattice approximations to the dynamical $\Phi~4_3$ model by paracontrolled
distribution proposed in [GIP13]. We prove that the solutions to the Iattice
systems converge to the solution to the $\Phi_3/24$ model in probability locally in time. In
three spatial dimensions $\Phi_3/4$ model, are not well defined in the classical sense.
Renormalisation has to be performed in order to define the non-linear term. Formally, this
renormalisation corresponds to adding an infinite mass term to the equation which leads to
adding a drift term in the lattice systems.

14
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