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Abstract

At the ultra high frequency level, the notion of price of an asset is very ambiguous. Indeed, many
different prices can be defined (last traded price, best bid price, mid price, etc.). Thus, in practice, market
participants face the problem of choosing a price when implementing their strategies. In this work, we
propose a notion of efficient price which seems relevant in practice. Furthermore, we provide a statistical
methodology enabling to estimate this price from the order flow.
© 2013 Elsevier B.V. All rights reserved.
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1. Introduction
1.1. What is the high frequency price?

The classical approach of mathematical finance is to consider that the prices of basic products
(future, stock, etc.) are observed on the market. In particular, their values are used in order to
price complex derivatives. Since options traders typically rebalance their portfolio once or a few
times a day, such derivatives pricing problems typically occur at the daily scale.
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When working at the ultra high frequency scale, even pricing a basic product, that is assigning
a price to it, becomes a challenging issue. Indeed, one has access to trades and quotes in the order
book so that at a given time, many different notions of price can be defined for the same asset: last
traded price, best bid price, best ask price, mid price, volume weighted average price, etc. This
multiplicity of prices is problematic for many market participants. For example, market making
strategies or brokers optimal execution algorithms often require single prices of plain assets as
inputs.

Choosing one definition or another for the price can sometimes lead to very significantly
different outcomes for the strategies. This is for example the case when the tick value (the
minimum price increment allowed on the market) is rather large. Indeed, this implies that the
prices mentioned above differ in a non negligible way.

In practice, high frequency market participants are not looking for the “fair” economic value
of the asset. What they need is rather a price whose value at some given time summarizes in a
suitable way the opinions of market participants at this time. This price is called efficient price.
Hence, this paper aims at providing a statistical procedure in order to estimate this efficient price.

1.2. Ideas for the estimation strategy

In this paper, we focus on the case of large tick assets. We define them as assets for which
the bid-ask spread is almost always equal to one tick. Our goal is then to infer an efficient price
for this type of asset. Naturally, it is reasonable to assume that the efficient price essentially lies
inside the bid-ask spread but we wish to say more.

In order to retrieve the efficient price, the classical approach is to consider the imbalance of
the order book, that is the difference between the available volumes at the best bid and best ask
levels, see for example [4]. Indeed, it is often said by market participants that “the price is where
the volume is not”. Here we consider a dynamic version of this idea through the information
available in the order flow. More precisely, we assume that the intensity of arrival of the limit
order flow at the best bid or the best ask level depends on the distance between the efficient price
and the considered level: if this distance is large, the intensity should be high and conversely.
Thus, we assume the intensity can be written as an increasing deterministic function of this
distance. This function is called the order flow response function. In our approach, a crucial step
is to estimate the response function in a non parametric way. Then, this functional estimator is
used in order to retrieve the efficient price.

Note that it is also possible to use the buy or sell market order flow. In that case, the intensity
of the flow should be high when the distance is small. Indeed, in this situation, market takers are
not loosing too much money (with respect to the efficient price) when crossing the spread.

1.3. Organization of the paper

The paper is organized as follows. The model and the assumptions are described in Section 2.
Particular properties of the efficient price are given in Section 3 and the main statistical procedure
is explained in Section 4. The theorems about the response function can be found in Section 5 and
the limiting behavior of the estimator of the efficient price is given in Section 6. One numerical
illustration can be found in Section 7 and a conclusion is given in Section 8. Finally the proofs
are relegated to Section 9.



Download English Version:

hitps://daneshyari.com/en/article/1052721 1

Download Persian Version:

https://daneshyari.com/article/1052721 1

Daneshyari.com


https://daneshyari.com/en/article/10527211
https://daneshyari.com/article/10527211
https://daneshyari.com

