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Abstract

This thesis brings together some new univariate and multivariate models and
techniques to estimate volatility and risk measures for financial instruments as

for example real, global defined portfolios.
In the first part, we concentrate on the univariate analysis. We propose

two different volatilityestimationapproaches: nonparametricARCH(l) mod¬

eling within the local likelihoodframeworkand a new class of GARCH-type
models with tree-structured multiple thresholds. The second approach relies
on the idea of a binary tree where every terminal node parameterizes a (local)
GARCH model for a partition cell of the predictorspace. We derive support-
ing asymptotic results and we investigate on simulated and real data the better

predictive potential and the better Performance of the volatility estimates in

comparison with the ones from a classical analysis(for example local regres-
sionandGARCH(l.l)).

The second part of this thesis deals with the main problem of finding
computationally feasible and well performing strategies to estimate volatil¬
ity for (very)high-dimensional, asynchronizedmultivariate financial time se¬

ries. We propose a synchronization technique which takes into account the
fact that information continues to flow for closed markets while others are

still open. We also propose a functional gradient descent algorithm (FGD),
a recent technique from the area of machine learning. Our FGD algorithm
is computationally feasible in multivariateproblems with dozens up to thou-
sands of individualreturn series. These new methods potentially increase the

predictive Performance of any reasonable model such as for example con-

stant conditional correlation GARCH-type models. Since multivariateanaly¬
sis is generallyimportant for analyzing time-changingportfolios and for better

portfolio predictions(even when the portfolio weights are time-constant),syn¬
chronization and FGD are valuable techniques for a variety of problems with
multivariatefinancial data.


