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optimization in financial market models with transaction costs’.

We consider the problem of optimal control in the Black — Scholes financial market with
transaction costs under logarithmic utilities. The risk-free asset evolves according to the equation
dB; = r(t)Bidt, By = 1, and risk asset — dS; = u(t)Sidt + o(t)S;dW,;, S > 0. Here the
interest rate r(t), the trend p(t) and the volatility o(t) are continuous [0,7] — R functions,
(Wi)i>0 is a standard Wiener process. Let A\ = (r(t), u(t), o(t))o<i<r is a market parameter from
some compact A C C'([0,T],R?). The problem is solved by the method of stochastic dynamic
programming. As in [1], a verification theorem is proved, which guarantees that the solution
of the Hamilton-Jacobi-Bellman equation gives an optimal strategy v* = (0*(t), c¢*(t))o<t<7,
for which explicit formulas for the share of investment in the risky asset and the level of
consumption are obtained. Then, using the Leland — Lépinette approach [2]|, the resulting
strategy is discretized to v i.e. it is considered at the moments t;, = kT /n for small transaction
costs (k, = o(n~/%) as n — o) and for large transaction costs (y/nk, does not tend to 0) — at
the moments t;, = (%)qT, k = 1,n, where ¢ = g, > 1 such that lim,_, (2 + k,) Ing, = 0.
The theorem has been proven.

Theorem. Strategy v is asymptotically robust and optimal, i.e.

lim sup |J,\(x, ) — J3(z)| =0,

n—oo AEA

where J§(z) is optimal value of the objective function J(z,v) = E, » [foT In(c, Xy, )du + In X |,
x > 0 is an initial endowment and X; is a portfolio wealth at the moment ¢.

REFERENCES

[1] Egorov S., Pergamenshchikov S.M. Optimal investment and consumption for financial
markets with jumps under transaction costs // Finance and Stochastics. — 2023. — V. 28. — P.
123-159.

[2] Lépinette E. Modified Leland’s strategy for constant transaction costs rate // Mathematical
Finance. — 2012. — V. 22. N4, — P. 741-752.

'Research was supported by RSF, project Ne 24-11-00191



