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The Fourth International Conference on Stochastic Methods (ICSM-4) was held
June 2-9, 2019 at Divnomorskoe (near the town of Gelendzhik) at the Raduga sports
and fitness center of the Don State Technical University, where the previous confer-
ence (ICSM-3) took place in 2018. ICSM-4 was organized by the Steklov Mathemat-
ical Institute of Russian Academy of Sciences (Department of Theory of Probability
and Mathematical Statistics); Moscow State University (Department of Probability
Theory); National Committee of the Bernoulli Society of Mathematical Statistics,
Probability Theory, Combinatorics, and Applications; Peoples’ Friendship University
of Russia; and the Don State Technical University (Department of Higher Mathe-
matics). The conference chairman was A. N. Shiryaev, a member of the Russian
Academy of Sciences, who chaired the previous three conferences and also headed the
Organizing Committee and the Program Committee.

Many leading scientists from Russia, France, Germany, Portugal, and Bulgaria
took part in ICSM-4. Russian participants came from Voronezh, Zernograd, Kaluga,
Maikop, Nizhni Novgorod, Rostov-on-Don, Samara, St. Petersburg, Taganrog, Ufa,
and Khabarovsk. Approximately one-quarter of the talks were given by postgraduate
and undergraduate students. Twenty-one talks were given at joint sessions, and 44
talks were presented at parallel sessions.

The Local Organizing Committee headed by I. V. Pavlov successfully managed the
logistics of the conference. The participants recognized the success of the conference.

A. N. Shiryaev, I. V. Pavlov

The abstracts of the talks and presentations given at the conference are provided
below.

V. I. Afanasyev (Moscow, Russia). Functional limit theorems for decom-
posable branching processes with two particle types.

Consider a branching Galton—Watson process with particles of two types. Suppose
that a particle of the first type generates descendants of both types (in the same
quantities) and that a particle of the second type generates descendants of only its
own type.

Let () and 9(-) be generating functions of nonnegative integer random vari-
ables (r.v.’s) £ and 7. Suppose that the maximum step of distribution of the r.v. £ is 1.
We also suppose that E€ = 1, D¢ := 07 € (0,00) and En = 1, Dn := 2by € (0, 0).

We introduce generating functions for the progeny of particles of the first and sec-
ond types, respectively, of the branching process under consideration: for si,ss > 0,

fi(s1,52) = p(s152), fa(s1,52) = P(s2).

*Originally published in the Russian journal Teoriya Veroyatnostei i ee Primeneniya, 65 (2020),
pp. 151-210.
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accurate for lookback options under Lévy models in comparison to the deterministic
methods from [1], [4].

The second part of this talk deals with finite difference methods for pricing Amer-
ican lookbacks in the Black—Scholes framework. Unlike European lookback options,
American lookback options cannot be priced by closed-form formulae, even in the
Black—Scholes model (see [2]), and require the use of numerical methods.

Let Ug(t, z,y) be the price function of an American floating strike lookback put
on a dividend paying stock with the maturity 7' conditional on X; = z and X, = y.

THEOREM 1. Let g be a continuous dividend rate. Then the price function
Ua(t,x,y) can be represented as

Uﬂ(t71'7y) :ey,e$+eyF(t’x7y)’ xéy,

where F(t,z) is a function nondecreasing in x such that F(T,x) =0, and the varia-
tional inequality

max (—F, O, F + 0.56°02F + (r — 0.50° — q)0, F
—rF—r—&—qu):O, t<T, x<0,
OF

18 satisfied.

We apply the Wiener—Hopf method to prove the theorem and efficiently solve the
problem by an iterative finite difference scheme.
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D. F. Kuznetsov (St. Petersburg, Russia). Strong approximation of iter-
ated It6 and Stratonovich stochastic integrals.

This work continues the research started in [1] on development of efficient meth-
ods of mean-square approximation of the iterated It6 and Stratonovich stochastic
integrals, which can be applied for numerical solution of It6 stochastic differential
equations.

THEOREM. Let 1)1(7),...,¥x(7) be continuous functions on [t, T, and let ¢;(7) be
a complete orthonormal polynomial or trigonometric basis for Lo([t,T)), i1, ..,k
0,1,...,m. Then I¥,=Lim.y, . poc 104 P (KEN), JE, =lim., o0 J3P (k<5
and, moreover, / ’ ,

P1 Pk
(it — o <k (=30 Y )

Jj1=0 Jr=0
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for all T —t € (0,1), where
%, = / Urltr) - / Yy (1AW - W)

J;t:/ / odW ") .. odW ()
t

pP1 Pk k

j1=0  jx=0 =1 (£1,...0:)EGy s=1

p k
k, g
Jri =Y. Ci H ¢,

Jise5Jk=0

Cjk-~~j1 = K tl,..., Hd)” t[ dtl dtk;
[t,T]*

|| - |l is the La([t,T)*)-norm; d and od are the It6 and Stratonovich differentials,
respectively; K(ty,...,tg) = I{t1 < -+ < tx}1(t1) ... Y (tr), _WSZ) i=1,....m

are independent standard Wiener processes; W&O) =, AW%) = W(TJ)Jrl — W%),
CJ(-Z) ft o (T dW(l) (1 # 0) are i.i.d. N(0, )rv’s;t:To <o <1y =T,
MaXo ;< N— 1(7']“ 7;) =0 as N —o0; Hk—{(éh.. b)) by, .. 0,=0,1,... N—1};
and Ly = {(¢1,...,Lg): l1,..., 0, =0,1,...,N —1,[ #l.(g#£r);9,7r=1,...,k},

Gr = Hi\ Ly.
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K. S. Kuznetsov (St. Petersburg, Russia). Weighted average price ma-
nagement of manufacturer realization on commodity exchanges with pre-
determined volume of sales.

THEOREM. We assume that t € Ng and At correspond to the unit time interval
between trading days; i.e., t =0,1,...,T. The observed price ; on a commodity ex-
change is a realization of a stochastic process (see [1], [2]), which follows the stochastic
differential equation

dry = cpxe dt + oxy AWy,

where c; is the coefficient, Wy is a standard Wiener process, and o is the volatility
coefficient (a constant). We also assume that the quantity of commodity units a; sold
at a certain time interval [0,t] is given by

T -t
Axt+B+1'tAO_2T (T t) —.’EtA .’EtAT7

where
Gmax — Qmin Gmax — Amin
A = dmax 7 Gmin - p G
Tmax — Lmin Tmax — Lmin

ZTmin + Omin
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