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As computerized trading has been steadily growing and trades occur throug-
hout electronic technologies, the problem of optimizing trading strategies has
become a critical focus for trading firms. Orders to buy or sell are collected
in “limit order books“ (LOBs). Limit orders are buy/sell orders that are to
be executed at their specified limit price or at a better one. A limit order sits
in a LOB until it is either executed against a market order or it is canceled.
Thus when dealing with limit orders the main question at hand is to model
the risk of no (or partial) execution. Some models for optimal trade execution
have been proposed in [5], [6], [7], [9], [10]. These models take the form of
stochastic control problems which are rarely analytically tractable. A restric-
tion in these models is that traders are allowed only to control for the posted
price, but not for their order size. The model we proposed in [2] and [3] is
able to capture the main features of the execution risk in a limit order book
(i.e. the dependence of the execution rate of a limit order on the order price
and on the trade size) and, at the same time, traders are allowed to optimally
choose both the price quote and the trade size at each point in time, thus
relaxing the above-mentioned model restriction. The problem is formulated
as a stochastic programming one. The main setting is provided in [2] where
an optimal strategy is obtained in explicit form and its effects are discussed.
We explicitly construct path-dependent solutions and show how to adjust,
at each trading time, the schedule of order sizes, depending on whether pre-
vious orders have been successfully executed. Then in [3] the framework has
been applied to a hedging problem, which is new in the literature. Finally,
[4] addresses the question of imperfect knowledge of the parameters.
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