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Currently R. Liptser, P. Kitsul, A. Puhalskii and S. Lototsky are working abroad
remaining the staff members of Laboratory.

ACTIVITY DIRECTIONS AND MAIN RESULTS

Main directions of activity in 2003 was stochastic analysis and its applications:
¢ large and moderate deviations for stochastic processes;
large deviations and quasi classical approximations;
large deviations for invariant measures;
large and moderate deviations for stochastic graph;
large and moderate deviations in statistical estimations;
diffusion approximation for two scaled diffusion;
diffusion approximation for stochastic differential equations with non smooth
coefficients;
mixing in stochastic equations;
e existence uniqueness and regularity for parabolic stochastic equations with
smooth boundary conditions;
e regularity of invariant measure and smoothness of Markov chain generator;
e estimation control, control theory and data processing.

A. Veretennikov studied problems of diffusion approximation and large deviations
for two-scaled diffusion with fast and slow components. The mixing theory for sto-
chastic differential equations is developed. Connection between the smoothness of
invariant measure and generator of Markov chain are established. New results on dif-
fusion approximation of Poisson equation are obtained.

R. Liptser and A. Veretennikov studied moderate deviations for smooth processes.

Large deviation results for stochastic differential equations driven by Brownian mo-
tions are known. However in some problems of mathematical physics it is more natu-
ral to consider equations with smooth random perturbations. A large deviation princi-
ple are established for a family of vector-valued smooth random processes defined
by a system of ordinary differential equations with perturbations defined by smooth
vector function of vector-valued ergodic diffusion.
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R. Liptser obtained new results on large and moderate deviations for statistical es-
timation problems and filtration theory. He studied the problem of diffusion approxi-
mation for stochastic differential equations with non-smooth coefficients.

A. Puhalskii obtained new results on the connection between large deviation prin-
ciples for trajectories of stochastic processes and the associated invariant measures.
The large deviation accumulation point of a sequence of invariant measures is identi-
fied as invariant measure of the limit idempotent processes. Application to diffusion
and queuing processes are provided. New approach based on the theory of stochas-
tic processes is developed to studying of random graphs. With the help of this tools
new results on normal moderate and large deviations are obtained.

S. Lototsky obtained new results on existence uniqueness and regularity for para-
bolic stochastic equations with smooth boundary conditions. Asymptotic properties of
two-dimensional projection based parameter estimator for stochastic parabolic equa-
tions are studied.

O. Gulinsky continued studying non-standard problems of the large deviation theory.

The motivation is coming from some problems of quantum mechanics. Developed
tools make it possible to handle non-commutative asymptotic problems as one would
handle classical large deviations and consider infinite dimension the Laplace method
and stationary phase method from the general point of view. The approach is applied
to analysis of mean-field quantum crystal model.

F. Grigoriev obtained new results on estimation control, control theory and data
processing. These results are applied to some problem of chemical kinetic processes.

Teaching:

— Moscow Institute of Physics and Technology: O. Gulinsky, A. Serebrovskii, and F.
Grigoriev;

— Universities abroad: A. Veretennikov, R. Liptser, A. Puhalskii, P. Kitsul, S. Lototski.

International collaboration. Fruitful collaboration is established with the probability
group of the LATP CMI Universite de Provence, Marseille, France, and, in particular,
with Professor Etienne Pardoux as its leader.

We also have close contacts with Universite Paris 6 (Professors Jean Jacod and
Pierre Priouret); Universite du Main in France (Professor Yuri Kutoyants); Weier-
strass Institute for Applied Analysis and Stochastics — WIAS, Berlin, Germany; the
Univerity of Warwick, UK (Professor David Elworthy); Mathematical Institute of the
University of Copenhagen; University of Trier (Professor Dieter Baum); University of
Wuerzburg (Professor Elart von Collani), and some others.

GRANTS FROM:

¢ Russian Foundation for Basic Research (No. 00-01-22000). Head A. Veretennikov.
e INTAS (No. 99-0590). Coordinator A. Veretennikov.

PUDLICATIONS IN 2003

1. TpuropeeB ®.H., 'puropbeBa E.H., AceHbko-lanat M., Kaumapuuk A., AHKoB-
cka A. CTpyKkTypa 1 peakumoHHasi CnoCobHOCTb LLIYHMMTOBBLIX YrNepoaoB B cpeae Bo-
gopoda v kucropoga // 2 MexagyHapogHaa HaydHO-npakTudeckas KoHdepeHums
"OHeprocbeperatowine 1 NpupoaooxpaHHble TexHonornn", Ynax-¥ga, asryct 2003.
C. 183-189.
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2. TpuropbeB ®.H., Mangpa E5.M. YnpaeneHue HabnogeHnsamMn B 3agadve OLEHU-
BaHWA KOOpAMHAT ABYX cTOXacTuyecknx obbektoB // MaTepuanbl KOH(epeHumm no
Teopun yrnpasreHus, MNocBdALWEeHHON namsaTu akagemuka b. H. Netposa, Mocksa,
2003.T. 1. C. 130.

3. Gulinsky O.V. Asymptotics of Varadhan-type and Quantum Large Deviations //
"Kolmogorov and contemporary mathematics", Moscow, 2003. P. 449-451.

4. Gulinsky O.V. The principle of the largest terms and quantum large deviations //
Kybernetika. 2003. V. 39. No. 1. P. 229-247.

5. Lototsky S. V. Nonlinear Filtering of Diffusion Processes in Correlated Noise:
Analysis by Separation of Variables // Applied Mathematics and Optimization. 2003. V.
47. No. 2. P. 167-194. Also, posted on the journal web site and the archive site.

6. Lototsky S.V. Parameter Estimation for Stochastic Parabolic Equations: Asymptotic
Properties of a Two-Dimensional Projection Based Estimator // Statistical Inference for
Stochastic Processes. 2003. V. 6. No. 1. P. 65-87. Also available on the journal web site.

7. Pardoux E., Veretennikov A.Yu. On Poisson equation and diffusion approxima-
tion. Il // Ann. Probab. 2003. V. 31. No. 3. P. 1166-1192.

8. Puhalskii A.A. On large deviation convergence of invariant measures // J. Theo-
ret. Prob. 2003. V. 16. No. 3. P. 689-724.

9. Veretennikov A.Yu. On Approximate Large Deviations for 1D Diffusion Georgian
// Math. J. 2003. V. 10. No. 2. P. 381-399.

10. Veretennikov, A.Yu. On large deviations for approximations of SDEs // Probab.
Theory Relat. Fields. 2003. V. 125. No. 1. P. 135-152.

11. [puropbeB ®.H., 3bikoB P.B., MNMpsHuyHnkoB A.B. YnpasneHne HabniogeHusamu
3a ABYMs cKansipHbiMu obbektamu // HayyHas koHdepeHuma MOPTU, Mocksa, Ho-
a6pb 2003 (in print).

12. Baxendale P., Chigansky P., Liptser R. Asymptotic stability of the Wonham fil-
ter: ergodic and nonergodic signals // SIAM Journal on Control and Optimization (in
print).

13. Chigansky P., Liptser R. Stability of nonlinear filters in non-mixing case // An-
nals of Applied Probability (in print).

14. Goldentayer L., Liptser R. On-line tracking of a smooth regression function //

Statistical Inference for Stochastic Processes (in print).

15. Puhalskii A.A. Stochastic processes in random graphs (to appear).
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