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The aim is to identify spatiotemporal patterns characterizing specific locations and/or specific periods possibly associated to different human
activities taking place within the city of Milan in an unsupervised fashion. In particular we perform a Hierarchical ICA (HICA) of mobile network
data referenced in space with spatial resolution of 250 m, and referenced in time with temporal resolution of 15 minutes. Each record is an intensity
measure of the use of the mobile network in a specific site at a specific time. HICA, which is proposed, is based on a recursive hierarchical
application of ICA on pairs of variables. The output of HICA is a multi-resolution, wavelet-inspired, non-orthogonal, and data-driven basis useful
to perform sparse dimension reduction. Differently from ICA and similarly to wavelets, the basis provided by HICA is naturally ordered according
to the dimension of each basis element support. Similarly to ICA, the basis provided by HICA, is not orthogonal and driven by the search for
independent components. Moreover, we prove the sparsitency of HICA (i.e., if the variability is generated by independent sources acting on
disjoint groups of variables, the probability that HICA correctly identifies these groups goes to one as the sample size increases). In the application,
coherently with the geostatistical literature, instants of times are assumed to index variables while sites instances. The declination of HICA in this
case allows us to impose temporal sparsity to the final representation. The analysis unveils interesting patterns interpretable in terms of working,
residential, shopping, leisure, and commuting activities.

ES89 Room B1 ROBUST STATISTICS IN R Chair: Valentin Todorov

E200: Robust standard errors for panel data: a general framework
Presenter: Giovanni Millo, Assicurazioni Generali, Italy
A comprehensive, modular and flexible framework is described for estimation of robust standard errors in panel data. Heteroskedasticity and
autocorrelation robust estimators are brought together with the SCC mixing-fields based estimator, the unconditional PCSE estimator and the
recent double-clustering approach, trying to bring together the applied literatures in macroeconometrics, finance, political science and accounting
by demonstrating the common features of these apparently different approaches. The covariance estimators are integrated in the R package ‘plm’
and allow robust specification and restriction testing over a number of different panel models.
E390: Robust multiway analysis of compositional data in R
Presenter: Maria Anna Di Palma, L Orientale, Italy
Co-authors: Valentin Todorov, Michele Gallo
Multiway data analysis addresses complex data structures represented as multiway data sets where data have more than two modes. The most
popular methods for modeling multiway data are CANDECOMP/PARAFAC and TUCKER3. The standard algorithms for computing these models
are based on alternating least squares (ALS) and thus are vulnerable to the presence of outlying data points. A single outlier could render the
obtained estimates useless. Therefore robust methods are preferred. We present an R package, rrcov3way, implementing a set of functions for
the analysis of multiway data sets, including PARAFAC and TUCKER3 as well as their robust alternatives. An additional feature to handle
compositional data is also included through ilr transformation. Unified diagnostics, plotting functions, data examples and a manual in the form of
vignette complete the package. In the presentation, basic usage of the package will be illustrated by analyzing real data from the UNIDO INDSTAT
database. The database contains data on key industrial statistics indicators for the manufacturing sectors. A subset containing I countries, J sectors
and K years for some indicators as value added and output will be analyzed.
E889: Robust multivariate covariance estimation: a comparison
Presenter: Martin Maechler, ETH Zurich, Switzerland
Co-authors: Maria Anna Di Palma, Valentin Todorov
Recently, several new (or newly popularized) estimators for multivariate scatter (covariance matrix when the 2nd moments exist) have been pro-
posed; notably deterministic (Det) relatively fast versions to find local minima of the criterion for the multivariate MCD (Minimum Covariance
Determinant), the S and the MM estimator (started from S). In addition, Falk’s Comedian has gained renewed attraction. Where not available, we
provide R implementations of these estimators and investigate their efficiency and robustness properties notably using Stahel’s barrow wheel. An
outlook, we will consider the behavior of these and related estimators under cellwise contamination. One goal is providing well implemented and
tested versions of these new location and scatter estimates, available in Free Software R packages.
E1257: Robust model estimation, through trimming and constraints, for mixtures of factor analyzers
Presenter: Francesca Greselin, The University of Milano Bicocca, Italy
Co-authors: Salvatore Ingrassia, Luis Angel Garcia-Escudero, Alfonso Gordaliza, Agustin Mayo-Iscar
Mixtures of Gaussian factors are powerful tools for modeling an unobserved heterogeneous population, offering - at the same time - dimension
reduction and model-based clustering. Unfortunately, the high prevalence of spurious solutions and the disturbing effects of outlying observations,
along maximum likelihood estimation, open serious issues. We complement model estimation with restrictions for the component covariances and
trimming, to provide robustness to violations of normality assumptions of the underlying latent factors. A detailed AECM algorithm, which enforces
constraints on eigenvalues and tentatively discards outliers at each step, is also presented. Simulations and a real application are illustrated, and
performances are compared to previous approaches showing aim and effectiveness of the proposed methodology. Moreover, the model estimation
has been moved in a new setting where the mathematical and the statistical problem are well-posed.

ES91 Room P1 BAYESIAN NONPARAMETRICS AND MCMC Chair: Frank van der Meulen

E490: Nonparametric heteroscedastic regression modeling, Bayesian regression trees and MCMC sampling
Presenter: Matthew Pratola, The Ohio State University, United States
Co-authors: Hugh Chipman, Ed George, Robert McCulloch
Bayesian additive regression trees (BART) have become increasingly popular as flexible and scalable non-parametric models useful in many
modern applied statistics regression problems. They bring many advantages to the practitioner dealing with large datasets and complex non-linear
response surfaces, such as the matrix-free formulation and the lack of a requirement to specify a regression basis a priori. However, there are some
known challenges to this modeling approach, such as poor mixing of the MCMC sampler and inappropriate uncertainty intervals when the assumed
homoscedastic variance model is violated. We introduce a new Bayesian regression tree model that allows for possible heteroscedasticity in the
variance model and devise novel MCMC samplers that appear to adequately explore the posterior tree space of this model.
E910: Bayesian credible sets in the fixed design model for polished tail functions
Presenter: Suzanne Sniekers, Leiden University, Netherlands
Co-authors: Aad van der Vaart
It is considered estimating the regression function f in the fixed design problem, where we have data Yi = f (xi)+Zi for i ∈ {1, . . . ,n}. Here (xi)
is a known sequence of points in the interval [0,1], and (Zi) is a sequence of unobservable i.i.d. standard normal random variables. The aim is to
estimate the vector f⃗ = ( f (xi))i. We take a nonparametric Bayesian approach and use scaled Brownian motion W as a prior for f . In the Bayesian
setup the observations are distributed according to the model Yi =Wxi +Zi. We consider the posterior distribution of W⃗ given Y1, . . . ,Yn and use this
to construct a credible set for f⃗ . The optimal scaling is dependent on the smoothness of the parameter function f . Generally this is unknown and
must be estimated from the data. We consider the maximum likelihood estimator in the Bayesian model for this scaling and study its asymptotic

166 CMStatistics and CFEnetwork c⃝


