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SUMMARY OF THE THESIS

In the financial econometrics literature, many models admit close form expression for their characteristic
functions although their likelihoods functions are not known. For example, the stable distribution and the
discretely observed continuous time models fall in this category. In these situations, one can estimate the
parameter of interest by specifying moments conditions based on the difference between the theoretical
characteristic function and its empirical counterpart. The challenge here is to exploit the whole continuum of
moment condition hence specified to achieve the maximum likelihood efficiency. This topic is covered in paper
[11, [3] and [4]. Another body of the financial econometrics literature focuses on the nonparametric estimation of
the volatility of assets using noisy high frequency data. The properties assumes for the noise are important for
the choice of a volatility estimator. In paper [2], we propose a general model for the microstructure noise
contaminating assets prices and use that framework to derive a new estimator for the integrated volatility.

The CGMM procedure proposed by Carrasco and Florens (2000) permits to fully exploit the information
contained in the characteristic function and yields an estimator which is asymptotically as efficient as the
maximum likelihood estimator. However, this estimation procedure depends on a regularization parameter a that
needs to be selected. The aim of the first paper [1] is to provide a way to optimally choose a by minimizing the
approximate mean square error (MSE) of the estimator. Following an approach similar to Newey and Smith
(2004), we derive a higher-order expansion of the estimator from which we characterize the finite sample
dependence of the MSE on a. We provide two data-driven methods for selecting the regularization parameter in
practice. The first one relies on the higher-order expansion of the MSE whereas the second one uses only
simulations. We show that our simulation technique delivers a root T consistent estimator of a, hence it is
optimal and adaptive. Our Monte Carlo simulations confirm the importance of the optimal selection of a.

In the second paper [2], we use a parametric microstructure model specified at the highest frequency as a
starting point to derive a new realized kernels estimator of the integrated volatility. The proposed estimator
makes an optimal trade-off between the size of the discretization error and that of the microstructure noise. It
also makes an efficient use of the data: the samples available at all periods are used to estimate the integrated
volatility of each period. We suggest a method-of-moment approach to estimate the parameters of the specified
model for the latent noise process. An empirical study carried out on the 15 stocks of the Dow Jones Industrials
confirms that the microstructure noise is usually far from being IID and is possibly correlated with the latent
returns.

The goal of the third paper [3] is to illustrate how to efficiently implement the CGMM. We start with a review of
the theoretical properties of the CGMM. Next we suggest some numerical recipes for its implementation. Finally,
we carry out a simulation study with the stable distribution to confirm the accuracy of the CGMM as an inference
method. For the empirical application, we use a series of high frequency returns on the ALCOA index to
estimate the integrated volatility. We then fit an autoregressive Gamma process by CGMM to the series of
estimators of the integrated volatility in order to construct proxies for the expected risk and the unexpected risk.
Next, we model the daily return as a linear combination of the expected risk, the unexpected risk and an
idiosyncratic shock and find that investors require a positive premium for bearing the expected risk while a
negative premium is attached to the unexpected risk.

In implementing the characteristic function based CGMM with multivariate and non Markov models, a major
difficulty lies in the evaluation of the multiple integrals embedded in the objective function. Numerical
quadratures are among the most accurate methods that can be used in the present context. Unfortunately, the
number of quadrature points grows exponentially with the dimensionality of the data. When the data generating
process is Markov or dependent, the accurate implementation of the CGMM becomes roughly unfeasible for
dimensionalities as low as three. In the paper [4], | propose a strategy that consists in working with univariate
samples obtained by taking the linear combinations of the elements of the original vector process. Each
univariate sample generated in this way is called a frequency domain bootstrap sample, and can be used to
compute an estimator of the parameter of interest under some identification assumptions. Finally, all the
possible estimators obtained in this fashion can be aggregated to obtain what we called a frequency domain
bootstrap estimator. The optimal aggregation rule is discussed in the paper. The overall method is illustrated by
simulation with the Autoregressive Factor Gamma model. In the empirical application, the Wishart
Autoregressive model is fitted to a series of realized covariance. The output of such a model can be used to
forecast the realized variance.




