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Abstract

The optimal trading problem is a problem of fundamental importance among market prac-
titioners, algorithmic traders, academicians, etc. It is not efficient to trade all the required
number of shares of an asset at once, as doing so moves asset’s price considerably if the trade
size is large. Execution price is the price at which actual trading takes place, and which in-
cludes price impact of trade order and other factors. Investment performance is substantially
related to the execution cost, which in turn depends upon the underlying execution price
model. Thus it is important to efficiently model the execution price dynamics by including
an appropriate dynamics for no-impact price path and proxies for other factors. However, at
the same time it is important too that the optimal trading problem formulation under some
execution price model should fall in the class of optimization problems which have nice

properties associated with it.

In this thesis many possible models of execution price path for single asset and portfolio
trading are proposed. The proposed price models are based on many theoretical and em-
pirical evidences such as presence of higher order autoregressive behavior in financial time
series of prices, presence of cointegration behavior in many groups of financial time series of
prices, etc. Further, under some conditions on execution price models the corresponding op-
timal trading problems are proved to be convex programming problems. As it is well known
that the class of convex programming problems exhibits many nice properties, like here any
local minimum is a global minimum, the proposed execution price models do not add any

computational complexity in the optimal trading problem.

By splitting a trading order into smaller packages to be traded periodically, a trader is ex-
posed to long trading duration. This results in timing risk which is the risk occurs due to
unfavorable price movements of the assets in long trading duration. Thus it is plausible to
include a measure for the timing risk in the optimal trading problem formulation. Under
different measures for timing risk, many mean-risk optimal trading problems are studied in
literature. In this thesis the risk measures like variance, conditional value-et-risk are consid-
ered. With these risk measures the mean-risk optimal trading problems under the proposed
execution price models are formulated. These problems are further proved to belong to class
of convex programming problem under certain conditions on execution path. Apart from
mean-risk models, another direction of optimal trading under risk which is considered in this
thesis, is based on the use of stochastic dominance. The importance of stochastic dominance,

specially second order stochastic dominance (SSD), is well recognized in the area of port-
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vi ABSTRACT

folio optimization problem. However, in the area of optimal trading the use of SSD criteria
for modeling timing risk measure is limited. In view of this, in this thesis optimal portfolio

trading under under SSD criteria is studied.

By stochastic dynamic programming problem the closed form solutions of unconstrained op-
timal trading problem of minimizing expected execution cost under the proposed price model
are derived. Although dynamic programming method allows to obtain closed form solution
of unconstrained optimal trading problem, at the same time there are some computational
difficulty associated with this method to solve these problems under some constraints. Thus
we resort to use static approximation method, suggested in literature, to present the solution
of our proposed optimal trading problems. Extensive numerical illustrations on simulated
and the real market financial data, are provided which render the practical significance of the

proposed execution price models and the optimal trading problems.
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