Econometrics of Financial Markets: nonparametric methods

(Abbreviated Title: Financial Econometrics)

NES Research Project Proposal for 2004-2005

Project leader: Stanislav Anatolyev (http://www.nes.ru/~sanatoly/), Access Industries Assistant Professor of Economics, New Economic School.

This project is a continuation of the projects “Dynamics and Predictability in Russian Financial Markets” and “Dynamics in Russian and Other Financial Markets” run over the last two academic years. Thus, interested students are welcome to look at the predecessors at http://www.nes.ru/~sanatoly/Research/GET.htm
Students with an interest in applied financial econometrics are invited to participate in the project, in particular those who would like to work on empirical research with real financial data. There is also place for those who are more interested in econometric theory.
While during previous years we concentrated on parametric models for Russian financial data, now we will be focusing, on the one hand, on nonparametric and possibly semiparametric methods, and, on the other hand, not only on Russian markets, but also more mature markets, both for comparison purposes and for interest of their own.

Some of methods we will be using, include, but are not limited to, the following techniques:

(1) Kernel and nearest neighbor regressions

(2) Artificial neural networks

(3) Flexible forms, series expansions, splines, etc.

There is large methodological literature on these methods. For example:

Hardle, W. and O. Linton (1994) Applied Nonparametric Methods, in Handbook of Econometrics, Vol. 4, Elsevier Science, North Holland.

Hardle, W. (1990) Applied Nonparametric Regression. Cambridge University Press.

Franses, P. and D. van Dijk (2000) Nonlinear Time Series Models in Empirical Finance, Chapter 5, Cambridge University Press.

Pagan, A. and A. Ullah (1999) Nonparametric Econometrics, Cambridge University Press.

Suggested students’ research topics (each topic may be pursued by a couple of students)

(1) The dynamics of stock returns and financial indices may not adequately be captured by even sophisticated models like Markov Switching models, self-exciting threshold autoregressions, and the like (Franses and van Dijk 2000). This raises a question of whether nonparametric or semiparametric modeling may turn out more successful.

(2) We have a database of continuously sampled trade data at MICEX for the period from the year 1999 to the year 2002. Other data (e.g., for RTS) may also be obtained. Literature on parametric models that can be fit to such high frequency data, has been abundant since Engle and Russel (1998) and Engle (2000) proposed their ACD and UHF–GARCH models. At the same time, possibilities of nonparametric or semiparametric modeling are not sufficiently explored.

(3) Most of empirical finance literature is developed under the presumption of the symmetric quadratic loss function even though it is acknowledged that this loss function is rarely relevant in the world of finance (e.g., see Christoffersen and Diebold 1997). Some parametric prediction methods are proposed in the literature, but it is interesting to think of application of nonparametric and semiparametric methods in this context.

(4) There has been an evident success of the parametric ARCH class of volatility models during last two decades. These models are numerous as each variation intends to account for some important feature of observed data. This brings up a possibility of nonparametric or semiparametric ARCH modeling; see, e.g., Linton and Mammen (2003)

(5) Daily volatility, if estimated by the sum of squared intraday returns, can be modeled directly, rather than being treated as a latent variable as is the case in GARCH models. Several recent studies document the properties of realized volatilities constructed from high-frequency data (see, for example, Andersen et al. 2003). Realized volatility have been often modeled parametrically in the class of ARFIMA models, and, again, the potential of nonparametric methods is yet unexplored.

Other topics related to applied, or even theoretical, time series econometrics are possible as well.
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