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Abstract

Empirical Results

Our approach is based on the functional partial least squares (FPLS) model, which is
capable of avoiding multicollinearity in regression by efficiently extracting
information from the high-dimensional market data.
We provide an empirical application of our proposed methodology in terms of its
ability to predict the conditional average log return and the volatility of crude oil
prices via exponential smoothing, Bayesian stochastic volatility, and GARCH
models.
We find evidence that the standard models with FDA traces significantly outperform
our competing models. Our empirical results show that our new methodology
significantly improves predictive ability of standard models in forecasting the latent
average log return and the volatility of financial time series.

Introduction
Many financial data are also characterized by high frequency so that functional
representations naturally arise from repeated observations. This feature substantially
complicates econometric modeling and statistical analysis. Functional data analysis
(FDA) recently has gained considerable importance in the literature (see Ramsay
and Silverman 2005) for a comprehensive introduction to FDA to reduce the
dimensionality.
Our proposed method enables researchers to take advantage of auxiliary variables in
estimation. The multicollinearity issue that might be caused by the new method can
be overcame by using the FPLS regression which is one of dimension reduction
methods. We extract traces or smooth representations via the technique from raw
observations of the return series frequently displaying large fluctuations. The
extracted traces are themselves represented as a functional data set and called “FDA
traces” in this article.
Our proposed method explores the performance of volatility forecasting in two
crude oil markets: Brent and WTI. In particular, exchange rates for the 40 most
actively traded currencies are used as auxiliary variables in forecasting.
The volatility forecasts obtained from the Bayesian SV and GARCH models with
FDA traces are compared to those acquired from the same SV and GARCH models
with the observed oil returns, PCR and LASSO models.

Discussion
The results exhibit better forecasting accuracy of our method than the alternative,
especially in volatility forecasting over longer time horizons, such as twenty or fifty
days.
Our empirical results provide strong empirical evidence that the use of FDA traces
yields an improvement on the volatility models currently employed in the empirical
literature.
We conduct more robust tests in order to evaluate whether an exhibited superiority
in a forecasting performance of our method. Our proposed method significantly
improve the predictive ability of the standard forecasting model currently being used
in the literature.

Economic Models
The formulation of the SV model in its centered parameterization is given by

Conclusions
We proposed a new method to improve the volatility forecasts by adopting the FPLS
regression that allows us to incorporate useful auxiliary variables.
A GARCH(p,q) with constant in mean model is given by
To do this, we extracted FDA traces via the FPLS regression from crude oil prices
itself as well as exchange rates. Then, we used standard models such as an
exponential smoothing method, Bayesian SV and GARCH models with FDA traces.
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Our results indicated that standard forecasting models with FDA traces were
statistically superior out-of-sample accuracy in terms of goodness-of-fit measures
and a loss function.
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