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Thursday

09:00–09:30 Registration and coffee

09:30–10:15 Carsten Jentsch Covariance Matrix Estimation and Linear
Process Bootstrap for Multivariate Time
Series of Possibly Increasing Dimension

10:15–11:00 Haeran Cho Detecting Multiple Change-Points in Panel
Data

coffee break

11:30–12:15 Tatyana
Krivobokova

Partial Least Squares for Dependent Data

lunch break

14:00–14:45 Raphaël Huser Extreme-Value Statistics Applied to Com-
plex Spatio-Temporal Problems

14:45–15:30 Andrea Krajina An M-Estimator of Spatial Tail
Dependence

coffee break

16:00–16:45 Kirstin Strokorb Diversity of max-stable processes with
identical tail correlation function

16:45–17:30 Yuwei Zhao The Integrated Periodogram of a Depen-
dent Extremal Event Sequence

18:30– Conference Dinner
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Friday

08:45–09:00 Coffee

09:00–09:45 Anja Janßen Asymptotically Independent Time Series and
Hidden Regular Variation

09:45–10:30 Chen Zhou Adapting Extreme Value Statistics to Financial
Time Series: Dealing with Bias and Serial
Dependence

coffee break

11:00–11:45 Jean-David
Fermanian

Single-Index Copulas

11:45–12:30 Brendan K.
Beare

Vine Copula Specifications for Stationary Mul-
tivariate Markov Chains

lunch break

14:15–15:00 Siegfried
Hörmann

On the Prediction of Stationary Functional
Time Series

15:00–15:45 Abdelaati
Daouia

A New Perspective on Asymmetric Least
Squares

15:45– Coffee
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Abstracts

Friday, 11:45
Brendan K. Beare, University of California
Vine Copula Specifications for Stationary Multivariate Markov
Chains

Vine copulae provide a graphical framework in which multiple bivariate
copulae may be combined in a consistent fashion to yield a more complex
multivariate copula. In this article, we discuss the use of vine copulae to
build flexible semiparametric models for stationary multivariate higher-
order Markov chains. We propose a new vine structure, the M-vine, that
is particularly well suited to this purpose. Stationarity may be imposed by
requiring the equality of certain copulae in the M-vine, while the Markov
property may be imposed by requiring certain copulae to be independence
copulae.

Thursday, 10:15
Haeran Cho, University of Bristol
Detecting Multiple Change-Points in Panel Data

In this paper, we propose a method for detecting multiple change-points
in the mean of (possibly) high-dimensional panel data. CUSUM statistics
have been widely adopted for change-point detection in both univariate and
multivariate data. For the latter, it is of particular interest to exploit the
cross-sectional structure and achieve simultaneous change-point detection
across the panels, by searching for change-points from the aggregation of
multiple series of CUSUM statistics, each of which is computed on a single
panel. For panel data of high dimensions, the detectability of a change-
point is influenced by several factors, such as its sparsity across the panels,
the magnitude of jumps at the change-point and the unbalancedness of its
location, and having a method that handles a wide range of change-point
configurations without any prior knowledge is vital in panel data analysis.

The Sparsified Binary Segmentation and the Double CUSUM Binary
Segmentation represent determined efforts in this direction. We investigate
under which conditions the two binary segmentation methods attain con-
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sistent change-point detection in terms of both the total number and the
locations of detected change-points, and conduct a comparative simulation
study in which its good performance is demonstrated.

Friday, 15:00
Abdelaati Daouia, Université Toulouse
A New Perspective on Asymmetric Least Squares

Quantiles and expectiles of a distribution are found to be useful descriptors
of its tail in the same way as the median and mean are related to its
central behavior. This paper considers a valuable alternative class to
expectiles, called extremiles, which parallels the class of quantiles and
includes the family of expected minima and expected maxima. The new
class is motivated via several angles, which reveals its specific merits and
strengths. Extremiles suggest better capability of fitting both location
and spread in data points and provide an appropriate theory that better
displays the interesting features of long-tailed distributions. We discuss
their estimation in the range of the data and beyond the sample maximum.
Implications for exploring trends and spread in regression analysis are also
considered in some detail. A number of unrelated motivating examples are
given to illustrate the utility of estimated extremiles in modeling noncentral
behaviour. There is in particular an interesting connection with coherent
measures of risk protection.

(joint work with Irène Gijbels)

Friday, 11:00
Jean-David Fermanian, ENSAE Paris
Single-Index Copulas

We introduce so-called “single-index copulas”. They are conditional copu-
las whose parameter depends on a univariate index through an unknown
link function. We provide an estimate of this unknown parameter and
we study its asymptotic properties. We specify our results in the case of
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several parametric/nonparametric estimates of the underlying conditional
marginal distributions. We assess the quality of our estimates by simulation.

Friday, 14:15
Siegfried Hörmann, Université libre de Bruxelles
On the Prediction of Stationary Functional Time Series

This talk addresses the prediction of stationary functional time series.
Existing contributions to this problem have largely focused on the spe-
cial case of first-order functional autoregressive processes because of their
technical tractability and the current lack of advanced functional time
series methodology. It is shown here how standard multivariate prediction
techniques can be utilized in this context. The connection between func-
tional and multivariate predictions is made precise for the important case
of vector and functional autoregressions. The proposed method is easy
to implement, making use of existing statistical software packages, and
may therefore be attractive to a broader, possibly non-academic, audience.
Its practical applicability is enhanced through the introduction of a novel
functional final prediction error model selection criterion that allows for
an automatic determination of the lag structure and the dimensionality of
the model. The usefulness of the proposed methodology is demonstrated
in a simulation study and an application to environmental data, namely
the prediction of daily pollution curves describing the concentration of
particulate matter in ambient air. It is found that the proposed prediction
method often significantly outperforms existing methods.

This is joint work with Alexander Aue and Diogo Dubart Norinho.

Thursday, 14:00
Raphaël Huser, King Abdullah University of Science and Technology
Extreme-Value Statistics Applied to Complex Spatio-Temporal
Problems

When one is interested in understanding the stochastic fluctuations of
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extreme events, which may not have been observed in the past, classical
statistical models based on the Gaussian distribution are not suitable.
Extreme-Value Theory finds its roots in the seminal paper by Fisher and
Tippett (1928), in which three different classes of distributions are iden-
tified as limits for renormalized maxima of i.i.d. random variables; these
can be unified within the generalized extreme-value distribution (GEV)
family. In the space-time framework, things are, however, much more
complex, and max-stable processes turn out to yield natural models to
characterize maxima of i.i.d. random fields. In my talk, I will first make a
broad overview of the extreme-value statistics literature in the univariate
and spatial contexts, and then I will discuss modelling and inference for
spatio-temporal extremes, applied to a large and complex hourly rainfall
dataset, recorded in Switzerland.

Friday, 09:00
Anja Janßen, Universität Hamburg
Asymptotically Independent Time Series and Hidden Regular
Variation

Most models for financial time series share the feature of regularly varying
marginal distributions in order to reflect the heavy-tailed behavior of log-
returns which is commonly accepted as a stylized fact. However, models
differ with respect to their joint extremal behavior. Some models for
stationary time series (Xt)t∈Z show asymptotic dependence, meaning that
all pairs (Xt, Xt+h), h ∈ Z, satisfy limx→∞ P (|Xt+h| > x||Xt| > x) > 0.
This holds for example true for GARCH(p, q) models. These models are
well described by multivariate regular variation which gives an exhaustive
description of the extremal behavior of the complete process.

On the other hand, there exist time series models which show asymptotic
independence, i.e. limx→∞ P (|Xt+h| > x||Xt| > x) = 0 for all lags h 6= 0.
Many common stochastic volatility models are examples for this class. For
these models, the limiting measure of consecutive observations (Xt, Xt+h)
is concentrated on the axes in R2 and it does not allow to give useful approx-
imations of exceedance probabilities of the form P (|Xt| > x, |Xt+h| > x).
To overcome this, it is useful to look at these exceedance probabilities in
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the framework of so-called hidden regular variation on (0,∞]2, c.f. [2].
We analyze common specifications for standard stochastic volatility

models in this framework and show that these models show a very strong
form of asymptotic independence, i.e., similar to an i.i.d. sequence. We
also investigate a different model which allows a more flexible extremal
behavior, c.f. [1]. To this end, we make use of a new Breiman-type result
for hidden regular variation that enables us to analyze the behavior of the
product of a random matrix and a hidden regularly varying random vector.

Joint work with: Holger Drees, University of Hamburg, Germany
[1] Janßen, A. and Drees, H.: A stochastic volatility model with flexible
extremal dependence structure. Bernoulli, 2015 (forthcoming).
[2] Resnick, S. I.: Hidden regular variation, second order regular variation
and asymptotic independence. Extremes (5):303–336, 2002.

Thursday, 09:30
Carsten Jentsch, Universität Mannheim
Covariance Matrix Estimation and Linear Process Bootstrap for
Multivariate Time Series of Possibly Increasing Dimension

Multivariate time series present many challenges, especially when they
are high dimensional. The paper’s focus is twofold. First, we address the
subject of consistently estimating the autocovariance sequence; this is a
sequence of matrices that we conveniently stack into one huge matrix. We
are then able to show consistency of an estimator based on the so-called flat-
top tapers; most importantly, the consistency holds true even when the time
series dimension is allowed to increase with the sample size. Secondly, we
revisit the linear process bootstrap (LPB) procedure proposed by McMurry
and Politis (Journal of Time Series Analysis, 2010) for univariate time series.
Based on the aforementioned stacked autocovariance matrix estimator, we
are able to define a version of the LPB valid for multivariate time series.
Under rather general assumptions, we show that our multivariate linear
process bootstrap (MLPB) has asymptotic validity for the sample mean in
two important cases: (a) when the time series dimension is fixed, and (b)
when it is allowed to increase with sample size. As an aside, in case (a) we
show that the MLPB works also for spectral density estimators which is a
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novel result even in the univariate case. We conclude with a simulation
study that demonstrates the superiority of the MLPB in some important
cases.

(joint work with Dimitris N. Politis (UC San Diego))

Thursday, 14:45
Andrea Krajina, Georg-August-Universität Göttingen
An M-Estimator of Spatial Tail Dependence

Tail dependence models for distributions attracted to a max-stable law
are fitted using observations above a high threshold. To cope with spatial,
high-dimensional data, a rank- based M-estimator is proposed relying on
bivariate margins only. A data-driven weight matrix is used to minimize the
asymptotic variance. Empirical process arguments show that the estimator
is consistent and asymptotically normal. Its finite-sample performance is
assessed in simulation experiments involving popular max-stable processes
perturbed with additive noise. An analysis of wind speed data from the
Netherlands illustrates the method.

Thursday, 11:30
Tatyana Krivobokova, Georg-August-Universität Göttingen
Partial Least Squares for Dependent Data

The partial least squares algorithm for dependent realisations of the data
is considered. Consequences of ignoring the dependence for the algorithm
performance are studied both theoretically and in simulations. It is shown
that ignoring certain non-stationary dependence structures leads to in-
consistent estimation. A simple modification of the partial least squares
algorithm for dependent data is proposed. A real-data example on protein
dynamics illustrates a superior predictive power of the method and the
practical relevance of the problem.
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Thursday, 16:00
Kirstin Strokorb, Universität Mannheim
Diversity of max-stable processes with identical tail correlation
function

The tail correlation function (TCF) is one of the most popular bivariate
extremal dependence measures that has entered the literature under various
names (chi-measure, upper tail dependence coefficient, extremal coefficient).
We study to what extent the TCF can distinguish between different classes
of well-known max-stable processes and identify essentially different classes
sharing the same TCFs. We conclude that caution should be exercised
when using TCFs for statistical inference.

(joint work with Felix Ballani and Martin Schlather)

Thursday, 16:45
Yuwei Zhao, Université catholique de Louvain
The Integrated Periodogram of a Dependent Extremal Event Se-
quence

We investigate the asymptotic properties of the integrated periodogram
calculated from a sequence of indicator functions of dependent extremal
events. An event in Euclidean space is extreme if it occurs far away
from the origin. We use a regular variation condition on the underlying
stationary sequence to make these notions precise. Our main result is
a functional central limit theorem for the integrated periodogram of the
indicator functions of dependent extremal events. The limiting process
is a continuous Gaussian process whose covariance structure is in general
unfamiliar, but in the iid case a Brownian bridge appears. In the general
case, we propose a stationary bootstrap procedure for approximating the
distribution of the limiting process. The developed theory can be used to
construct classical goodness-of-fit tests such as the Grenander-Rosenblatt
and Cramér-von Mises tests which are based only on the extremes in the
sample. We apply the test statistics to simulated and real-life data.
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Fridday, 09:45
Chen Zhou, Erasmus University Rotterdam
Adapting Extreme Value Statistics to Financial Time Series: Deal-
ing with Bias and Serial Dependence

We handle two major issues in applying extreme value analysis to financial
time series, bias and serial dependence, jointly. This is achieved by studying
bias correction method when observations exhibit weakly serial dependence,
namely the beta-mixing series. For estimating the extreme value index, we
propose an asymptotically unbiased estimator and prove its asymptotic
normality under the beta-mixing condition. The bias correction procedure
and the dependence structure have an interactive impact on the asymp-
totic variance of the estimator. An asymptotically unbiased estimator of
high quantiles can also be derived. Simulations show that finite sample
performance of the estimators reflects their theoretical properties. We
apply the new method to estimate the Value-at-Risk of the daily return
on the Dow Jones Industrial Average Index.

It is a joint work with Laurens de Haan (Erasmus University Rotterdam)
and Cécile Mercadier (Université Claude Bernard – Lyon 1).
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