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The International Conference on Trends and Perspectives in Linear Statisti-
cal Inference, LinStat 2010, will be held in Tomar, Portugal, from 27th by
31st of July 2010. Tomar was created and building began on the castle on the
1st of March in 1160 by order of the first Grand Master of the all-powerful
Order of the Knights Templar in Portugal, Gualdim Pais.

The aim of the conference is to bring together researchers sharing an interest
in a variety of aspects of statistics and its applications and offer them a
possibility to discuss current developments in these subjects. The format of
this meeting will involve plenary talks, special sessions, contributed talks and
posters.

The conference will mainly focus on a number of topics: estimation, prediction
and testing in linear models, robustness of relevant statistical methods, es-
timation of variance components appearing in linear models, generalizations
to nonlinear models, design and analysis of experiments, including optimality
and comparison of linear experiments.

The work of young scientists has a special position in the LinStat 2010 to
encourage and promote them. The best poster as well as the best talk will be
awarded. Prizes will be given to graduate students or young scientists which
have gotten their PhD in 2009 or later. Prize-winning works will be widely
publicized and promoted by the conference.

It is expected that many of presented papers will be published, after referee-
ing, in a Special Issue of each of the journals: Journal of Statistical Computa-
tion and Simulation and Communications in Statistics - Theory and Methods,
associated with this Conference. All papers submitted must meet the publica-
tion standards of mentioned journals and will be subject to normal refereeing
procedure.
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Committees

The Scientific Committee for this Conference comprises

e Jodo T. Mexia (chair, New University of Lisbon, Portugal),

e Augustyn Markiewicz (vice-chair, Poznani University of Life Sciences,
Poland),

e Simo Puntanen (University of Tampere, Finland),

e Gotz Trenkler (Technische Universitit Dortmund, Germany),

e Dietrich von Rosen (Swedish University of Agricultural Sciences,
Uppsala, Sweden),

e Roman Zmyslony (University of Zielona Goéra, Poland).

The Organizing Committee comprises

e Francisco Carvalho (chair, Polytechnic Institute of Tomar, Portugal),

e Katarzyna Filipiak (vice-chair, Poznan University of Life Sciences, Poland),
e Paulo C. Rodrigues (New University of Lisbon, Portugal),

e Ricardo Covas (New University of Lisbon, Portugal),

e Miguel Fonseca (New University of Lisbon, Portugal).
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Call for Papers
We are pleased to announce a special issue of Communications in Statistics —

Theory and Methods and Journal of Statistical Computation and Simulation
(Taylor & Francis) devoted to LinStat’2010.

Communications in Statistics — Theory and Methods

It will include selected papers strongly correlated to the talks of the confer-
ence and with emphasis on advances on linear models and inference.

Coordinator-Editor: N. Balakrishnan

Guest Editors: Dietrich von Rosen and Katarzyna Filipiak

All papers submitted must meet the publication standards of Communica-
tions in Statistics (see: http://www.math.mcmaster.ca/bala/comstat/) and
will be subject to normal refereeing procedure. The deadline for submission
of papers is the end of November, 2010.

Papers should be submitted using the web site
http://mc.manuscriptcentral.com /Ista

If the author does not have account, he should create it. The contributors
must choose must choose "Special Issue — Advances on Linear Models
and Inference" as the manuscript type.

Journal of Statistical Computation and Simulation

It will include selected papers strongly correlated to the talks of the confer-
ence and with emphasis on computation and simulation.

Coordinator-Editor: S. Ejaz Ahmed
Guest Editors: Jodao T. Mexia and Augustyn Markiewicz
All papers submitted must meet the publication standards of JSCS (see:

http://jscs.statjournals.net/) and will be subject to normal refereeing proce-
dure. The deadline for submission of papers is the end of December, 2010.

Papers should be sent to any of its guest editors, preferably by email in a
PDF or PostScript format:

Augustyn Markiewicz: amark@Qup.poznan.pl

Jodo T. Mexia: jtmezia@fct.unl.pt
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Program






Program

Monday, July 26, 2010

17:00 — 19:00 Registration and reception (Hotel dos Templarios)

Tuesday, July 27, 2010

Session I

9:00 — 10:00 Opening and Keynote Speaker:
T. Mathew: Comparison of meta-analysis using literature and using
individual patient data

10:00 — 10:30 Coffee Break

Session II — Linear Models part I

10:30 — 11:10 J. P. Masson: About linear models: A geometric re-
visitation

11:10 — 11:45 S. Puntanen: Comparing the BLUEs under two different
linear models

Session IIT — Applications part I

10:30 — 10:55 O. Bluder: Prediction of semiconductor lifetime using
bayesian linear models with mixed distributions

10:55 — 11:20 A. Liski: WALS estimation and an application to costs
of hip fracture treatments

11:20 — 11:45 A. Deka: Application of statistical models for prediction
of performance of students in school examination

Session IV — Plant breeding and genetics

10:30 — 10:55 1. Mejza: Analysing genotype by environment interaction
by curvilinear regression

10:55 — 11:20 P. C. Rodrigues: Simulation and analysis of realistic
Gz E using a crop growth model with physiological pa-
rameters without GxE

11:20 — 11:45 D. Pereira: The environmental indexes in a Joint Re-
gression Analysis and their meaning
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Session V — Discrimination and classification

10:30 — 10:55 N. Calig: Self organizing mizture network in mizture dis-
criminant analysis: an experimental study

10:55 — 11:20 A. S. Matos: Dynamic PCA structure induced autocor-
relation

11:20 — 11:45 N. Shutoh: Asymptotic expansion for the distribution of
the linear discriminant function with 2-step monotone
missing data

Session VI — Financial Mathematics: Models and Statistical Methods
part I

10:30 — 10:55 M. L. Esquivel: On a continuous time stock price model
with regime switching, delay and threshold

10:55 — 11:20 P. P. Mota: Brownian motion with drift and regimes

11:20 — 11:45 R. Gaspar: LIBOR convexity adjustments for the
Vasicek and Coz-Ingersoll-Ross models

11:45 — 12:15 Coffee Break

Session VII

12:15 — 13:00 Invited Speaker:
S. Ejaz Ahmed: Machine bias versus human bias: generalized linear
models

13:00 — 14:30 Lunch

Session VIII

14:30 — 15:15 Invited Speaker:
S. Gupta: Estimation in randomized response models
15:15 — 16:00 Invited Speaker:
C. Braumann: Animal growth in random environments: estimation
and prediction using stochastic differential equation
models

16:00 — 16:30 Coffee Break

Session IX — Linear Models part II

16:30 — 16:55 P. Druilhet: Estimators uniformly shrinking on sub-
spaces

16:55 — 17:20 E. Fierova: Regression analysis of compositional data
via linear model with type-II constraints

17:20 — 17:45 J. Picek: Approzimations of minimum risk regression
estimator



31

Session X — Statistical Inference in Mixed and Multivariate Linear
Models part 1

16:30 — 17:10 J. Wesotowski: Quadratic forms, Jordan algebras and
the Wishart distribution

17:10 — 17:45 D. von Rosen: Reduced rank regression and multivariate
linear models

Session XI — Statistical Methods in Bioinformatics part I

16:30 — 16:55 D. Cuadras: Measures of multivariate association using
distances

16:55 — 17:20 A. Sanchez-Pla: Multivariate methods for genomic data
integration and visualization

17:20 — 17:45 M. C. Ruiz de Villa: Searching for differential expression
in microarray analysis: comparison of two nonparamet-
ric approaches

Session XII — Financial Mathematics: Models and Statistical Methods
part 1T

16:30 — 16:55 A. F. Prior: Parameter estimators for a bidimensional
Ornstein-Uhlenbeck process with singular diffusion

16:55 — 17:20 B. E. Erdogan: Predicting bankruptcy using Support Vec-
tor Machines: an application of bank bankruptcy

17:20 — 17:45 N. Modarresi: Flezible sampling of semi-selfsimilar
Markov processes: covariance and spectrum

17:45 — Poster Session — Exposition

C. Andrade: Spectral and wavelet analysis of the Atlantic North Circu-
lation: a case study

L. Blanco: Estimation of superimposed complex exponentials using co-
variance matching and sparsity

N. Calig: A new algorithm for initial cluster centers in K-means clus-
tering

M. Cardoso: Combining models in discrete discriminant analysis

B. Ceranka: Estimation in singular chemical balance weighing design
with correlated errors

A. Deeb: Approximate upper confidence intervals on a ratio of sums of
variances

D. Facchinetti: Methods for the recovery of missing data in medical
research

S. Faria: A Poisson mixture regression model: application to financial
data

D. P. Gomes: Resampling techniques in the optimal choice of the thresh-
old in extremal index estimation

M. Graczyk: A - optimal spring balance weighing design under some
condition
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L. Grilo: A family of near-exact approzimations based on truncations
of the exact distribution for the generalized Wilks Lambda statistic

Y. Hirose: An extended least angle regression for contingency tables
M. Hyodo: A model selection criterion for discriminant analysis of sev-
eral groups when the dimension is larger than the total sample size

A. J. Lopez: Forecasting accuracy. New evidences based on the Mad-
competition

T. Jurczyk: Problems caused by multicollinearity and outlier presence
K. Katulska: D-optimal chemical balance weighing designs with
n = 0(mod4) and 3 objects

M. Kozlowska: Block design with nested rows and columns for research
on food acceptability limitation for Tetranychus urticae

M. Maatallah: Mendelian randomisation using instrumental variable
K. Marczynska: Unreplicated experiments in early stage breeding pro-
grams

E. Moreira: Clustering of loglinear models using likelihood ratio tests
p-values to find homogeneous regions regarding drought management
R. Navratil: Rank tests of symmetry with measurement errors

S. Nunes: Jordan Algebras - "a first bite"

H. Ogasawara: Asymptotic expansions in multi-group analysis of mo-
ment structures with an application to linearised estimators

L. N. Pereira: Small area estimation with a longitudinal area level model
under restrictions

J. Pinto da Costa: Boosting stumps to determine the genes involved in
cell proliferation due to ascorbic acid

J. C. M. Pires: Comparison of several linear statistical models to predict
tropospheric ozone concentrations

P. C. Rodriuges: Orthogonal families for one and two tier prime basis
factorials

J. Serra: Asymptotically optimal linear bias corrections in minimum
mean square error estimation

J. Teles: Concordance correlation coefficient: an incursion into virtual
reality

A. Tillander: Effect of data discretization on the classification accuracy
in a high-dimensional framework

E. Vilhena: An application of Structural Equation Modeling to test so-
cial support and physical symptoms as predictors of Quality of Life and
Subjective Well-being in persons with chronic disease

J. Xu: Performances of the positive-rule Stein-type r-k class estimator
in linear regression
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Wednesday, July 28, 2010

Session XIII

9:00 — 10:00 Keynote Speaker:
S. Datta: Inference for accelerated failure time models for clustered
time to event data

10:00 — 10:30 Coffee Break
Session XIV — Linear Models part III

10:30 — 10:55 Y. Tian: Some comments on estimations under a re-
stricted linear model and its implicitly restricted linear
model

10:55 — 11:20 B. Schaffrin: On reproducing linear estimators within the
GM-model with stochastic constraints

11:20 — 11:45 O. Cidar: Estimating the principal component scores
through maximum likelihood estimation under normal-
ity assumption

Session XV — Statistical Inference in Mixed and Multivariate Linear
Models part IT

10:30 — 10:55 T. Yamada: A high dimensional MANOVA test with
fewer observations than the dimension

10:55 — 11:20 T. Pavlenko: Sparse inverse covariance estimation in the
supervised classification of high-dimensional data

11:20 — 11:45 Y. Li: On variance estimators in PLS

Session XVI — Robust Analysis of Linear Models part I

10:30 — 10:55 C. Amado: Robust methods for one and two-way
ANOVA
10:55 — 11:20 J. Hinde: Mizture extensions of linear models

Session XVII — Nonparametrical Methods part I

10:30 — 10:55 S. Datta: Rank aggregation and its use in bioinformatics
problems

10:55 — 11:20 J. Nevalainen: Informative cluster size problems

11:20 — 11:45 E. Liski: Supervised invariant coordinate selection

Session XVIII — Financial Mathematics: Models and Statistical
Methods part III

10:30 — 10:55 J. Beleza Sousa: Noise in machine learning Vasicek in-
terest rate model calibration with Gaussian processes

10:55 — 11:20 R. Carrujo: On the evolution of a Markov open long term
care population

11:20 — 11:45 P. Vieira: Estimation of the maximum displacement re-
sponse in structures with linear behaviour
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11:45 — 12:15 Coffee Break

Session XIX

12:15 — 13:00 Invited Speaker:
Roman Zmys$lony: Likelihood ratio test with inequality constrains
on parameter space

13:00 — 14:30 Lunch

Session XX

14:30 — 15:15 Invited Speaker:
L. R. LaMotte: On admissibility when the sample space is finite
15:15 — 16:00 Invited Speaker:
J. Volaufova: Model choice and testing in multivariate longitudinal
models

16:00 — 16:30 Coffee Break

Session XXI — Linear Models part IV

16:30 — 16:55 K. U. Akay: Graphical methods for evaluating some bi-
ased estimators in mixture experiments

16:55 — 17:20 N. Acar: The identification of outliers in generalized lin-
ear models

17:20 — 17:45 A. Erkoc: A simulation study for alternative estimation
technique in nonlinear models with multicollinear data

Session XXII - Statistical Inference in Mixed and Multivariate Linear
Models part III

16:30 — 16:55 C. Hao: Influential observation in mized linear model of
repeated measures cross-over designs

16:55 — 17:20 W. Polasek: Sensitivity analysis of SAR estimators: a
simulation study

17:20 — 17:45 M. P. Jones: Single-sample predictive model stability as-
sessment via variance components estimated through re-
sampling and cross validation

Session XXIII — Statistical Methods in Bioinformatics part II

16:30 — 16:55 R. Oliveira: Regression methods for multiple outcomes

16:55 — 17:20 A. Mateus: STATIS method applied to study diameter
growth of eucalyptus stands

17:20 — 17:45 S. Jin: On the integer-valued mizture GARCH model
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Session XXIV — Applications part II

16:30 — 16:55 M. Babanezhad: The effects of body mass index on preg-
nancy outcomes in the rural areas of north of Iran

16:55 — 17:20 S. Panwar: Growth rates of rice through non-linear mod-
els

17:45 — 19:00 Poster Session — Discussion
19:00 — Barbecue

Thursday, July 29, 2010

Session XXV

9:00 — 10:00 Keynote Speaker:
M. S. Srivastava: Selection of variables in multivariate regression
models for large dimensions

10:00 — 10:30 Coffee Break
Session XXVT — Linear Models part V

10:30 — 10:55 N. N. Urgan: Logistic regression estimators comparison
using Pitman’s Measure of Closeness

10:55 — 11:20 D. Inan: A new estimator for Cox proportional hazard
regression model in presence of collinearity

11:20 — 11:45 O. Korucu: An alternative approach on model selection
in Generalized Linear Models

Session XXVII - Statistical Inferencein Mixed and Multivariate Linear
Models part IV

10:30 — 10:55 A. Roy: Linear models with doubly exchangeable dis-
tributed errors

10:55 — 11:20 B. Arendacki: Approzimate interval for the between-
group variance under heteroscedasticity

11:20 — 11:45 M. Fonseca: Eztension to the models with orthogonal
block structure

Session XXVTIII — Robust Analysis of Linear Models part IT

10:30 — 10:55 M. Souto de Miranda: Robust estimation of a linear Si-
multaneous Equations Model using GMM with limited
and full information

10:55 — 11:20 V. Leiva: Robust statistical modeling of the failure rate
using the Birnbaum-Saunderst distribution

Session XXIX — Applications part III
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10:30 — 10:55 G. Cai: Detection and evaluation method of track bed
sedimentation

10:55 — 11:20 Y. Liang: Safety state evaluation of urban rail vehicle in
transit based on fault diagnosis and early warning

11:20 — 11:45 X. Li: Urban rail transit key equipment fault diagnosis
method based on statistical analysis

Session XXX — Matrix Methods

10:30 — 10:55 J. Graffelman: Diagnostic biplots for linear models
10:55 — 11:20 1. Kurzydto: The Fermat’s equation on the sets of ma-
trices and the homographic functions

11:45 — 12:15 Coffee Break

Session XXXI

12:15 — 13:00 YSA Invited Speaker:
K. Nordhausen: Multivariate linear L1 regression for cluster-cor-
related data

13:00 — 14:30 Lunch

14:30 — Excursion

Friday, July 30, 2010

Session XXXII

9:00 — 10:00 YSA Invited Speaker:
W. Rejchel: On rank regression, minimization of U-processes and
some probabilistic inequalities

10:00 — 10:30 Coffee Break

Session XXXIII — Statistical Inference in Mixed and Multivariate
Linear Models part V

10:30 — 10:55 C. Fernandes: Stair nesting designs

10:55 — 11:20 M. Ohlson: More on the Kronecker structured covariance

matrix
11:20 — 11:45 D. Klein: On UMRU estimators in the extended growth
curve model
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Session XXXIV — Financial Mathematics: Models and Statistical
Methods part ITI

10:30 — 10:55 L. Ramos: Sample partitioning estimation for ergodic
diffusions. Applications

10:55 — 11:20 A. Wan: Focused information criteria, model selection
and model averaging in a Tobit Model with a non-zero
threshold

11:20 — 11:45 J. Faias: Optimal option portfolio strategies

Session XXXV — Testing part I

10:30 — 10:55 R. Enomoto: Multivariate normality test using Srivas-
tava’s skewness and kurtosis

10:55 — 11:20 S. Oliveira: Ezact and near-exact distributions for likeli-
hood ratio test statistics used to test for stationarity and
circularity in multivariate models

11.20 — 11.45 S. Takahashi: Testing independence by step-down multi-
ple comparison procedure

Session XXXVI — Optimal Designs for Nonlinear Models part I

10:30 — 11:10 V. Melas: On the methodology of optimal design for non-
linear models based on the functional approach

11:10 — 11:35 C. Tommasi: An adaptive sequential design for model
discrimination and parameter estimation in non-linear
nested models

Session XXXVII — Experimental Designs part I

10:30 — 11:10 R. A. Bailey: Circular designs balanced for neighbours
at distances one and two

11:10 — 11:45 P. Druilhet: Optimal approximate repeated measurement
designs and efficient exact designs

11:45 — 12:15 Coffee Break

Session XXXVIII

12:15 — 13:00 Invited Speaker:
A. Atkinson: Experiments for enzyme kinetic models

13:00 — 14:30 Lunch

Session XXXIX

14:30 — 15:15 Invited Speaker:

B. Bogacka: Adaptive experimental design in early clinical trials
15:15 — 16:00 Invited Speaker:

S. Mejza:Incomplete split-block designs: perspectives and challenges

16:00 — 16:30 Coffee Break
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Session XL — Statistical Inference in Mixed and Multivariate Linear
Models part VI

16:30 — 16:55 Y. G. Berger: A multivariate regression approach for
estimating variances of measures of population change
over time from rotating repeated surveys

16:55 — 17:20 S. Ferreira: Genealogical trees for segregated COBS

17:20 — 17:45 F. Carvalho: Coverings and light designs

Session XLI — Distribution Theory

16:30 — 16:55 J. G. Dias: Modeling DHS data using dynamic mizture
models

16:55 — 17:20 C. Nunes: Control of the truncation errors for general-
ized F' distributions

17:20 — 17:45 K. Sultan: Moments of generalized order statistics from
some distributions

Session XLII — Extreme values

16:30 — 16:55 M. de Carvalho: Modelling k-sample multivariate ez-
tremes with application to extreme temperature analysis

16:55 — 17:20 L. Henriques-Rodrigues: Peaks over random threshold
best linear unbiased estimation of the extreme value in-
dex

17:20 — 17:45 J. Dienstibier: Extremes of two-step regression quantiles

Session XLIIT — Experimental Designs part IT

16:30 — 17:10 D. K. Ghosh: An efficient Youden square design against
the interchange of treatments

17:10 — 17:35 F. E. S. Tan: Robustness of uniform marginal designs
for logistic mized effects linear models with covariates

17:35 — 18:00 B. Maus: Optimal design for functional magnetic reso-
nance imaging experiments based on linear models

20:00 — Conference Dinner



Saturday, July 31, 2010

Session XLIV

9:00 — 10:00 YSA Invited Speaker:
T. Rusch: Peeking into the black box: recursive partitioning of
(generalized) linear models

10:00 — 10:30 Coffee Break

Session XLV - Statistical Inference in Mixed and Multivariate Linear
Models part VII

10:30 — 10:55 T. von Rosen: On exact tests in unbalanced mized linear
models

10:55 — 11:20 D. Ferreira: Extension of mazimum likelihood estimation
methods to mixed linear models

11:20 — 11:45 P. Ramos: Interaction in mized models

Session XLVI - Financial Mathematics: Models and Statistical Methods
part IV

10:30 — 10:55 J. Gomes: Will it always be necessary taking into account
sample selection?

10:55 — 11:20 N. Rosati: Estimation of a quarterly model with annual
sample selection

Session XLVII — Optimal Designs for Nonlinear Models part 1T

10:30 — 10:55 M. Amo-Salas: Optimal experimental designs for models
with a covariance function depending on the parameters
of the model

10:55 — 11:20 J. Lopez-Fidalgo: Estimating and designing for mixtures
of distributions

Session XLVIII — Testing part IT

10:30 — 10:55 L. Kopylev: On the asymptotic distribution of likelihood
ratio test when parameters lie on the boundary

10:55 — 11:20 K. Koizumi: Confidence intervals for linear function of
mean vectors in the intraclass correlation model with
missing data

11:20 — 11:45 S. Mirakhmedov: Asymptotic efficiencies of the Green-
wood’s goodness-of-fit test
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Session XLIX — Experimental Designs part 11T

10:30 — 10:55 J. Godolphin: Estimability and connectivity in m-way
designs

10:55 — 11:20 A. Markiewicz: Optimality of designs under the inter-
ference model

11:20 — 11:45 K. Filipiak: Optimality of designs under models with in-
terference dependence structure

11:45 — 12:15 Coffee Break

Session L

12:15 — 13:00 Invited Speaker:
C. R. Johnson: The logarithmic method for solving nonlinear pro-
blems: some successes

13:00 — 14:30 Lunch

Session LI — Linear Models part VI

14:30 — 14:55 G. Tabakan: Performance of the difference-based esti-
mators in partially linear models

14:55 — 15:20 O. G. Alma: Performances comparison of information
criterion for outlier detection in multiple regression
models having multicollinearity problems using genetic
algorithms

15:20 — 15:45 J. Shabbir: On efficient use of estimators for finite pop-
ulation mean

Session LII — Financial Mathematics: Models and Statistical Methods
part V

14:30 — 14:55 M. Smeets: The application of a two-level model to the
Dutch Business Survey

14:55 — 15:20 N. Kumar: Estimation of market capitalization and eco-
nomic growth in India

15:20 — 15:45 S. Rezakhah: Spectral representation of multi-
dimensional discrete time selfsimilar processes

Session LIII — Testing part IIT

14:30 — 14:55 M. do Roséario Ramos: Testing the significance of coef-
ficients in the linear model. The case of the trend in a
AR(1) time series

14:55 — 15:20 P. Om do Valle: Testing autoregressive nonnested models
estimated by IV

15:20 — 15:45 F. J. Marques: Testing circular symmetry of a covari-
ance matriz U the ezact and nearevact distributions for
the likelithood ratio test statistic



Session LIV — Nonparametrical methods part II

14:30 — 14:55 M. Amezziane: Ezact inference about kernel density es-
timators
14:55 — 15:20 R. Bispo: Statistical power of goodness of fit tests based

on the empirical distribution function for Type I cen-
sored data

15:45 — 16:15 Coffee Break
Session LV
16:15 — 17:00 Invited Speaker:

D. Pestana / J. P. Martins: Meta-analytical issues in linear models
17:00 — 17:45 YSA Invited Speaker:

A. Alin: Penalizing power-divergence tests statistics for testing
linear by linear association

17:45 — Closing
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Somnath Datta 45

Inference for accelerated failure time models for
clustered time to event data

Somnath Datta

University of Louisville, USA

Abstract

This talk deals with analysis of clustered data where the sample units are
not independent. In the first part of the talk, we introduce the general phe-
nomenon of informative or non-ignorable cluster size and demonstrate that
applying standard methods such as generalized estimating equations which
are not specifically designed for this issue may lead to biased inference. We
show by numerous examples, both parametric and nonparametric, how to
construct inferential procedures that are immured to informative cluster size.
In the second half of the talk we examine the accelerated failure time re-
gression model for survival data in detail. In keeping with the theme of this
conference, we show that this issue may arise even with linear models (with
transformed response) with clustered data. We also discuss how to handle
right censoring in this context.



46 Thomas Mathew, Kenneth Nordstrom

Comparison of meta-analysis using literature
and using individual patient data

Thomas Mathew! and Kenneth Nordstrom?

1 University of Maryland, Baltimore County, USA
2 University of Oulu, Finland

Abstract

The problem of combining information from separate studies is a key con-
sideration when performing a meta-analysis, or planning a multicenter trial.
Although there is a considerable journal literature on summary versus in-
dividual patient data, recent articles in the medical literature indicate that
there is still confusion and uncertainty as to the precision of an analysis based
on aggregate data. In this paper we address this issue by considering the esti-
mation of a linear function of the mean, based on linear models for individual
patient data. The setup, which allows for the presence of random effects and
covariates in the model, is quite general, and includes many of the commonly
employed models. The one-way fixed-effects model and the two-way model
without interaction and fixed or random study effects are all obtained as
special cases. For this general model we derive a condition for the estimator
based on summary data to coincide with the one obtained from individual
patient data, extending considerably earlier work. The implications of this
result for the specific models mentioned above are illustrated in detail, both
theoretically and in terms of two real data sets, and the role of balance is
highlighted.



Muni S. Srivastava, Tatsuya Kubokawa 47

Selection of variables in multivariate regression
models for large dimensions

Muni S. Srivastaval and Tatsuya Kubokawa?

! University of Toronto, Canada,
2 University of Tokyo, Japan

Abstract

The Akaike information criterion, AIC, and Mallows’ C), statistic have been
proposed for selecting a smaller number of regressor variables in the mul-
tivariate regression models with fully unknown covariance matrix. All these
criteria are, however, based on the implicit assumption that the sample size is
substantially larger than the dimension of the covariance matrix. To obtain
a stable estimator of the covariance matrix, it is required that the dimen-
sion of the covariance matrix be much smaller than the sample size. When
the dimension is close to the sample size, it is necessary to use ridge type
of estimators for the covariance matrix. In this paper, we use a ridge type
of estimators for the covariance matrix and obtain the modified AIC and
modified C), statistic under the asymptotic theory that both the sample size
and the dimension go to infinity. It is numerically shown that these modified
procedures perform very well in the sense of selecting the true model in large
dimensional cases.

Keywords

Akaike information criterion, Mallows’ C,, Large dimension, Multivariate
linear regression model, Selection of variables.
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S. Ejaz Ahmed 51

Machine bias versus human bias: generalized
linear models

S. Ejaz Ahmed

University of Windsor, Ontario, Canada

Abstract

Penalized and shrinkage regression have been widely used in high-dimensional
data analysis. Much of recent work has been done on the study of penalized
least square methods in linear models. In this talk, I consider estimation in
generalized linear models when there are many potential predictor variables
and some of them may not have influence on the response of interest. In the
context of two competing models where one model includes all predictors and
the other restricts variable coefficients to a candidate linear subspace based on
prior knowledge, we investigate the relative performances of absolute penalty
estimator (APE), shrinkage in the direction of the subspace, and candidate
subspace restricted type estimators. We develop large sample theory for the
estimators including derivation of asymptotic bias and mean squared error.
The asymptotics and a Monte Carlo simulation study show that the shrinkage
estimator overall performs best and in particular performs better than the
APE when the dimension of the restricted parameter space is large. The
estimation strategies considered in this talk are also applied on a real life
data set for illustrative purpose.



52 Aylin Alin

Penalizing power-divergence tests statistics for
testing linear by linear association

Aylin Alin

Dokuz Eyliil University, Izmir, Turkey

Abstract

Two different families of penalized power-divergence test statistics have been
defined to find alternatives to the likelihood ratio and Pearson chi-squared
statistics for testing linear by linear association in two-way contingency tables
with empty cell/cells. The exact size and power properties of these statistics
and the ordinary power-divergence test statistics have been studied based on
extensive designed simulation study. Different penalized test statistics have
been proposed depending on their exact size and power performances.

Keywords

Contingency table, Empty cells, Ordinal categorical variable, Log-linear model,
Penalization.



Anthony C. Atkinson 53

Experiments for enzyme kinetic models

Anthony C. Atkinson

London School of Economics, UK

Abstract

The presence of an inhibitor in enzyme kinetic reactions leads to a number of
potential nonlinear generalizations of the Michaelis-Menten model, depending
on the particular mechanism of inhibition. The talk will present analytical
expressions for the D-optimum designs for the parameters of four extended
models, all nonlinear. These analytical expressions are not only important in
themselves but greatly facilitate the study of design robustness: the efficiency
of a proposed design can readily be established over a wide range of parameter
values and the variation of the design with the parameters can be exhibited.
A design robust to incorrect assumptions about the parameters can then be
chosen in the light of this information.

Designs for subsets of the parameters are of interest when trying to establish
the mechanism of inhibition and hence the appropriate model. It does not
seem to be possible to find analytical expressions for such Dg-optimum de-
signs. However numerical studies indicate that designs on the support points
of the D-optimum designs, although with different weights, are often highly
efficient.

In some cases the reduction to a simpler model occurs when two parameters
have equal values. Then it is possible to rewrite the models so that parameter
equality is equivalent to a new parameter being equal to zero. A Dg-optimum
design can then be found for estimating this parameter as precisely as pos-
sible, leading to a powerful test of the hypothesis of parameter equality. An
alterative is to use a T-optimum design for discriminating between the model
in which the parameters are set equal and that in which they are not. Al-
though the two approaches are identical for linear models, they are not so
for nonlinear models. The two design approaches will be compared and the
extent to which they differ elucidated.

It is intended that several of the theoretical points will be illustrated with
experimental examples from the pharmaceutical industry.



54 Barbara Bogacka

Adaptive experimental design in early clinical
trials

Barbara Bogacka

Queen Mary, University of London, UK

Abstract

Phase T clinical trials are the first studies to test new drug candidates in
humans. The main objectives of these trials are to estimate pharmacokinetic
(PK) parameters and to determine an optimal dose for further exploration
in Phase II. Although both these experimental issues have attained a lot of
attention in the relevant literature, majority of the contributions treat the
dose-finding and the PK studies as separate experimental tasks. There are
some attempts to incorporate the PK data into the dose escalation clinical
trial designs, cf. Piantadosi and Liu (1996), but only in order to increase the
quality of a dose-response model.

Estimation of the PK parameters is usually assumed not to depend on the
dose of a drug and any clinically reasonable dose is regarded as appropriate
for the PK studies. However, under such assumption it may be impossible
to achieve high accuracy of the parameter estimation. Therefore, the main
concept here is to treat the dose as an additional design factor and to optimize
the design with respect to both the dose level selection and PK parameter
estimation. This is a complex multi-criteria optimization problem.

In the proposed method we use the ethical approach for dose selection devel-
oped in Zhang et al. (2006) and based on a continuation-ratio model as in
Fan and Chaloner (2004). A Biologically Optimum Dose level is searched for
in an adaptive experiment with simultaneous design optimization for the PK
parameter estimation.

Keywords

Biologically optimum dose, Pharmacokinetic parameters, Continuation-ratio
model.

References
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Carlos Braumann et al. 55

Animal growth in random environments:
estimation and prediction using stochastic
differential equation models

Carlos A. Braumann, Patricia A. Filipe, Clara Carlos,
Nuno M. Brites and Carlos J. Roquete

Evora University, Portugal

Abstract

The purpose is to study individual animal (or plant) growth in a randomly
varying environment. Many deterministic models for the growth of an in-
dividual from birth to maturity size S can be written in the form of an
ordinary linear differential equation dY (t) = b(A — Y (¢))dt, where Y (t) =
h(X(t)), with h a strictly increasing C* function, A = h(S) and X (t) the
size of the individual at age t. For example, the Gompertz model corre-
sponds to h(x) = Inx and the Bertalanffy-Richards model to h(x) = x°.
Solving the differential equation, one obtains some growth curve X (t) = g(t)
{for example, in the Gompertz model, g(t) = (X (0)/8)>P(~*) S], which is
usually adjusted to the observed values of X(t) by nonlinear regression.
This would be appropriate if the deviations between model and observa-
tions were due to measurement errors. However, this is totally inappropri-
ate if the measuing instruments are quite precise and the deviations are
mainly due to the effect of environmental fluctuations on the growth rate.
In that case, the random variations should be introduced on the dynamics of
the growth process. We propose the stochastic differential equation models
dY(t) = b(A—-Y(¢))dt + odW(t), where o measures environmental noise
intensity and W(t) is a standard Wiener process. Properties of the model
useful in livestock or forestry optimization are deduced, including studying
the time required for an animal to reach a given size. We review the statis-
tical issues of parameter estimation and prediction, both for one trajectory
(i.e., one animal) and several trajectories (i.e., several animals) and show
an application to cattle data. The generalization to the case where the aver-
age asymptotic size S varies from animal to animal according to a lognormal
distribution will also be presented.

Keywords

Animal growth, Random environments, Stochastic differential equations,
Estimation, Prediction.
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Likelihood ratio test with inequality constrains
on parameter space
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W N =

Abstract

Very often constrains on the parameter space occur as consequence of the na-
ture of the phenomena under analysis. The maximum likelihood procedures
for estimation and hypothesis testing should be adapted according to these
constrains. In this paper we present some results concerning estimation and
hypothesis tests for linear models in this framework. Simulations are pre-
sented for the comparison of maximum likelihood estimators an hypothesis
tests with and without taking account of constrains.
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Estimation in randomized response models
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3 Quad-I-Azam University, Pakistan

Abstract

Randomized response models are a powerful data collection tool in social
sciences. Since the original work of Warner (1965), many types of RRT models
have been introduced in the literature. We take a look at several such models
and introduce a new family of RRT models. Mean square error of the proposed
model is compared with that of the basic RRT model using both a first
order approximation and a second order approximation. We also present an
extensive simulation study to further reflect on this comparison. It is observed
that the MSESs based on first and second order approximations can be quite
different for small sample size.
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The logarithmic method for solving nonlinear
problems: some successes

Charles R. Johnson

The College of William and Mary, Williamsburg, Virginia, USA

Abstract

By taking the proper view in exponent space, some difficult-appearing nonlin-
ear problems may be transformed to tractable cone-theoretic problems. Often
a transformation between a half-space description and a generator description
of a cone is key.

Our purpose is to summarize two nice and rather different examples of this
technique. Each leads to rather striking results in its own setting. We suspect
that many more examples are possible.

The two examples we discuss are

1. the completion problem for TP2 matrices (all 1-by-1 and 2-by-2 minors
are positive - they play a key role in the theory of total positivity), and
2. determinantal inequalities for positive definite matrices.
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On admissibility when the sample space is finite

Lynn R. LaMotte
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Abstract

Any random variable Y defined on a sample space of N outcomes can be
regarded as a linear function of an N-category indicator variable Z. In that
case questions of inference based on Y become questions of linear inference
based on Z. In this paper, a characterization (LaMotte 1982) of admissibility
among linear estimators will be applied to investigate admissibility in general
under squared-error loss in this finite-sample-space setting.
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Incomplete split-block designs: perspectives and
challenges

Stanistaw Mejza and Iwona Mejza

Poznan University of Life Sciences, Poland

Abstract

Split-block designs are very often used in life science experiments and in en-
gineering. They are specifically suited to two-factor experiments that utilize
two kinds of experimental units (row plots and — crossed within them — col-
umn plots) within blocks. Levels of one of the factors (called row treatments)
are assigned to the rows, and levels of the second factor (called column treat-
ments) are assigned to the columns.

A split-block design in which all levels of a particular factor occur on the
relevant kind of units (e.g. rows, columns within blocks) is called a complete
(orthogonal) design. Any design that it is not complete is called incomplete
(non-orthogonal) design. The paper deals with planned incomplete split-block
designs. From the statistical point of view, complete split-block designs are
the best. However, the incomplete designs better fit the particular (avail-
able) structures of experimental units. But in the case of incomplete designs
there are many new open problems. The most important problems, which are
discussed in this paper, are:

1. statistical modeling observations;

2. ANOVA;

3. general constructing methods for optimal incomplete split-block designs;

4. constructing methods for optimal incomplete designs with special refer-
ence to two kinds of treatments (test treatments and control treatments)
in the experiments.
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Multivariate linear L; regression for
cluster-correlated data

Klaus Nordhausen!, Jaakko Nevalainen?
and Hannu Ojal

! University of Tampere, Finland
2 University of Turku, Finland

Abstract

We consider the multivariate linear regression model y; = B'xz; + €; where
y; is a p-variate response variable, x; is a g-variate vector of explanatory vari-
ables, and ¢; is a p-variate random error, i = 1, ..., n. We wish to make infer-
ence on the unknown ¢ x p regression coefficient matrix 3. In the case of inde-
pendent and identically distributed random errors, the estimates and related
tests are commonly based on the wuse of the Lo criterion
S i llyi — B'x;||* where || - || is the Euclidean norm. In an alternative
approach, Bai et al. (1990) and Arcones (1998) considered the L; objective
function Y 7", ||y; — B'z;||. This approach then yields spatial median-type
estimates and sign-type tests. Oja (2010) provides further references.

The assumption that €q,...,€, are independent is not true, however, if the
data are clustered. The typical situation then is that instead of sampling inde-
pendent and identically distributed random variables, the researcher samples
observations in clusters. Observations within a cluster tend to be similar (cor-
related) but the clusters are independent. The clusters may, for example, be
clinics with patients, schools with students, litters of rats, and so on. Also
repeated measures on the same individual serves as an example.

In this talk we first shortly review the multivariate L; regression theory in
the case of iid error variables. Then we show how the theory can be extended
to the cluster-correlated case. The theory is illustrated with several examples.
A small simulation study is conducted to compare the properties of different
estimates.

Keywords

Clustered data, Lq criterion, Repeated measures, Spatial median, Spatial
sign.
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Meta-analytical issues in linear models
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Abstract

Meta analysis of linear models is an active field of research, and its interaction
with optimal design theory should be a main goal in the emerging area of
cumulative meta analysis

In classical regression we may use one or more covariates to assess the relation-
ship between those covariates and a dependent variable. In meta-regression
a similar approach is used, with a substantial difference: the covariates are
at the level of the study. Optimal design theory (Anderson, 1962; Fedorov,
1972; Kiefer and Studden, 1976) deals with the appropriate choice of obser-
vations to accomplish the estimation of the coefficients in a regression model
in an optimal or quasi-optimal way (Dette and Studden, 1997; Martins et al.,
2008).

When the available studies do not provide, in the light of classical meta
analysis, enough "statistical evidence", the researcher may conduct a new
study to add to his meta analysis, so that conclusive evidence may be reached.
In this context, it is of great importance not to choose the covariates levels of
this new study haphazardly, or even at random, rather they must be selected
so that the extra study efficiently contributes to an enlightening cumulative
meta analysis.

We develop a framework to deal with optimal or quasi-optimal choices when
planning new studies whose aim is to achieve, or at least to reinforce, con-
vincing evidence.

Optimal discriminant, optimal robust and quasi-optimal mixed designs are
used to provide competitive ways of dealing with the issue.

The classical example of meta analysis of studies to assess the impact of the
vaccine BCG to prevent the development of tuberculosis is used to emphasize
the importance of the choice of the design in cumulative meta analysis.

Keywords

Prospective cumulative meta-analysis, Optimal designs, Discriminant designs,
Mixed designs, Quasi-optimal designs.
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On rank regression, minimization of
U-processes and some probabilistic inequalities

Wojciech Rejchel

Nicolaus Copernicus University, Torun, Poland
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Abstract

We consider the problem of rank regression, that is basing on some features
of the objects we want to predict (guess) the order between these objects. In
many algorithms the 0 — 1 loss function is replaced by its convex surrogate
- this trick allows to find very effective procedures (support vector machines
[Vapnik, 1998] or boosting [Freund, 2004]). We are interesting in statistical
properties of rank regression estimators. First, we show that in the linear
model one can proove the strong consistency and the asymptotical normal-
ity of estimates [Niemiro, 2009]. Moreover, we present another very popular
approach to the problem, namely, we look for probabilistic inequalities con-
cerning the risk or the excess risk (i.e. comparing to the best one in the class)
of estimators [Clemencon, 2008]. Finally, we show how one can obtain signifi-
cant improvements in such inequalities [Rejchel, 2009]. The methods that we
use come from the theory of empirical processes and U-processes.

Keywords

Rank regression, Convex risk, Empirical process, U-process.
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Peeking into the black box: recursive
partitioning of (generalized) linear models
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Abstract

Recursive partitioning algorithms separate a feature space into a set of dis-
joint rectangles. Typically, a constant (e.g., a mean or a proportion) is fitted
in every segment of the partition. While this is a simple and intuitive ap-
proach, it still lacks interpretability as to how a specific relationship between
dependent and independent variables may look. Or it may be that a certain
model is assumed or of interest and there is a number of candidate variables
that may nonlinearily give rise to different model parameter values. We want
to present an approach that offers a solution to the problem of limited inter-
pretability of classical trees as well as providing an explorative way to assess a
candidate variable’s influence on a parametric model: Model-Based Recursive
Partitioning (Zeileis et.al., 2008). This method conducts recursive partition-
ing of a parameteric model such as the generalized linear model by (1) fitting
a parametric model to a data set, (2) testing for parameter instability over
a set of partitioning variables, (3) splitting the model with respect to the
variable associated with the highest instability. The outcome is a tree where
each node is associated with a fitted parametric model. We will describe the
procedure and show its versatility and suitability to gain additional insight
into the relationship of dependent and independent variables by three exam-
ples, the link between professors’ beauty and their teaching evaluation, the
prediction of voting behaviour and a failure model for debt amortization.

Keywords

Model-based recursive partitioning, Trees, Generalized linear model, Param-
eter instability, Maximum likelihood.
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Model choice and testing in multivariate
longitudinal models

Julia Volaufova
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Abstract

Longitudinal models are widely used in many biomedical applications. The
change of the mean of the response over time is modeled often by a two-stage
model, which results in a mixed (linear) model. The dependences of obser-
vations over time are modeled by covariance matrix which has an assumed
structure. The choice of the structure influences the behavior of test statistics
for fixed effects. Here we investigate the influence of model choice criteria and
behavior of approximate tests in a multivariate longitudinal setting.

Keywords

Multivariate longitudinal model, Fixed effects, Model choice criteria.
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Statistical methods in bioinformatics

Carles M. Cuadras

University of Barcelona, Spain

Abstract

This session is devoted to novel contributions and new insights into statis-
tical methodology in Bioinformatics. The advent of the genomic age, where
human and other genomes has been deciphered, has raised new challenges
for statistics. These come from the fact that huge quantity of data that are
being generated by technologies such as microarrays, or the more recent ul-
tra deep sequencing, and from the need to integrate these data in a systems
biology approach that yields a better understanding of the underlying biolog-
ical processes. The appearance of these high troughput data has led to many
applications of statistics as well as to development of new methods taylored
to the new problems. Jointly with probabilistic modelling, or multiple test-
ing, multivariate statistics is one of the fields where most of this activity has
happened, due to the high dimensionality of these type of data.
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Financial mathematics: models and statistical
models

Manuel L. Esquivel
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Abstract

We welcome papers discussing models for pricing contingent claims in com-
plete and incomplete markets as well as statistical methods useful for esti-
mation and calibration of these models.
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Functional approach and nonlinear regression
models

Viatcheslav B. Melas

University of St. Petersburg, Russia

Abstract

Session is devoted to problems of constructing optimal designs for nonlinear
regression models. One of the major difficulties arises from the dependence
of the asymptotic covariance matrix of the parameter estimates on the vector
of true, but unknown, values of the parameters. A number of well known sta-
tistical approaches are applied to overcome this difficulty U locally optimal,
sequential, minimax and Bayesian. Constructing the corresponding optimal
designs is a very difficult problem. It is hard to find explicitly even locally
optimal designs; this is possible only for the simplest models with one or two
unknown parameters. An approach based on the study of support points and
weights of optimal designs as implicit functions of some auxiliary parameters
has been developed in the last two decades [see Melas (2006)]. One of the
talks of the session will be devoted to the development of methodology based
on the functional approach for constructing and studying all types of optimal
designs for models of exponential and rational form. One more class of models
attracting attention is models with a covariance function depending on the
parameters of the model. An approach to optimal design for such class will
be presented. Another problem is that of constructing an adaptive sequen-
tial design for discriminating and estimating more than two nested nonlinear
models.
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New ideas in the analysis of mixed linear
models

Dietrich von Rosen

Swedish University of Agricultural Sciences, Uppsala, Sweden

Abstract

The purpose of the session is to consider linear models where both fixed
and random effects are modeled simultaneously. We will also consider models
where restrictions on the fixed effect are given in form of rank restrictions, so
called reduced rank regression models. Topics which are of particular interest
are residuals, influential observations, and special covariance structures.
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The identification of outliers in generalized
linear models

Nihan Acar and Aydin Erar

Mimar Sinan Fine Arts University, Turkey

Abstract

Generalized linear models are used in the analysis of exponential distribution
families such as Normal, Binomial, Poisson and Gamma distributions where
a simple linear relationship need not be found between response variable and
explanatory variables. In the analysis of data including observations that
differ from main part of the data, identification of outliers is a necessary
step to obtain valid results. The outlier identification problem is actually
the problem of identifying those observations that lie in an area called the
outlier region. There are several ways of identifying outliers. Outlier detection
methods go into division depending upon number of outliers and reliability of
results. According to number of outliers one step or stepwise methods can be
used. To avoid masking and swamping effects robust methods are preferred
rather than non-robust methods. In this study, we focus on two types of
outlier identification rules and compare obtained results.
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Graphical methods for evaluating some biased
estimators in mixture experiments

Kadri Ulag Akay

Istanbul University, Turkey

Abstract

In most practical applications, mixture data are highly collinear. In some
cases, Scheffé models and other special mixture models give poor estimates
of the coefficients, due to fact that constraints on the mixture components
create collinearity. Effects due to collinearity can be reduced to certain extent
by using alternative approaches. One of these approaches is to use biased
estimators for the estimation of the coefficients. In this paper, we used a
graphical method for evaluating the effect of the Liu estimator with respect
to the predicted response value and the prediction variance. The obtained
results are compared with the Ridge estimator.

Keywords

Collinearity, Liu estimator, Ridge estimator, Response trace, Prediction vari-
ance trace.
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Performances comparison of information

criterion for outlier detection in multiple

regression models having multicollinearity
problems using genetic algorithms

Ozlem Giiriinlii Alma

Mugla University, Turkey

Abstract

Multiple linear regression models are widely used applied statistical tech-
niques and they are most useful devices for extracting and understanding the
essential features of datasets. However, in multiple linear regression models
problems arise when a serious outlier observation or multicollinearity present
in the data. Multicollinearity is a linear dependency between two or more
explanatory variables in the regression models which can seriously disturb
the least squares estimated regression surface. The other important problem
is outlier; they can strongly influence the estimated model, especially when
using least squares method. Nevertheless, outlier data are often the special
points of interests in many practical situations. The purpose of this study
is to performances comparison of Akaike Information Criterion, Bayesian
Information Criterion and Information Complexity criterion for detecting
outliers using Genetic Algorithms when multiple regression models having
multicollinearity problems.

Keywords

Akaike information criterion, Bayesian information criterion and information
complexity criterion, Genetic algorithms, Multicollinearity, Multiple linear
regression, Outlier detection.
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Robust methods for one and two-way ANOVA

Conceicao Amado, Joao A. Branco and Ana M. Pires

Technical University of Lisbon, Portugal

Abstract

ANOVA is perhaps one of the most used statistical tools in applied statistics
(Gelman, 2005).

All the branches of activity where experimentation is essential, do not dis-
pense the use of this highly flexible technique that allows the users to under-
stand the nature and to measure the magnitude of effects and interactions
of a multitude of factors that naturally or artificially may contribute to the
response output. Intense use of ANOVA is being recently required to ana-
lyze very large sets of data produced by computers and other technologies
(data-mining, microarrays, weather prediction, credit card fraud detection,
and others).

Appropriate application of the ANOVA relies on various assumptions un-
derlying the model and if these assumptions are violated, which happens in
many sets including the large data sets, the results may be misleading and do
not serve to describe the reality. Unfortunately this fact is not mentioned or
stressed in introductory statistics courses and the nature of the data is many
times literally ignored by the user and ANOVA is applied naively, overlooking
the structure of the data and the context of the problem that determine the
validity of the model.

To control the effects of deviations from the model assumptions robust meth-
ods are required (Kulinskaya and Dollinge, 2007). After a short critical review
of robust estimation and testing for ANOVA we concentrate on the one and
two-way cases and introduce a simple robust approach. The robustness of
these new tools is evaluated using Monte Carlo simulations under various
distributions and in terms of different criteria. A real data set is examined to
illustrate an application of the methods introduced.
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Robustness, ANOVA, Robust ANOVA.
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Exact inference about kernel density estimators

Mohamed Amezziane
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Abstract

In this paper we investigate the distributional properties of kernel density
estimators and discuss the hindering consequences of the normal approxi-
mation to the estimator’s sampling distribution and the need to obtain an
exact distribution. Such distribution is used to conduct hypothesis testing
and obtain confidence intervals about this estimator.
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Optimal experimental designs for models with a
covariance function depending on the
parameters of the model
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Abstract

Spatial design has become an important issue and increasing literature can
be found on this subject. In particular, the presence of spatial autocorrelation
has been noticed to be a serious element of complication for the design, as
can be seen in a recent paper by Kiselak and Stehlik (2008). In this paper,
we propose some scenarios induced by the use of covariance functions be-
ing represented by completely monotone functions on the real line (Berg and
Forst, 1975). Some of them are well known in the geostatistical community as
Matérn, Cauchy or Dagum models. In our approach we consider a stochastic
process defined on the real line where the trend is represented through the
sum of exponential components, whose parameters must be estimated. At
the same time, we set the associated covariance function in order that its
argument must depend on the same arguments of the trend, which is a very
real situation in practice. This setting induces a typical reducibility problem
whose solution is in general empty, unless one relaxes the conditions asso-
ciated to the problem itself. We thus obtain a new class of positive definite
functions depending on the trend parameters as well as a complete monotone
function acting as generator. We illustrate the result through analytical ex-
amples and then compute optimal designs and compare them with previous
results of the authors.
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Spatial design, Positive definite, Completely monotone.
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STATIS method applied to study diameter
growth of eucalyptus stands
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2 New University of Lisbon, Portugal

Abstract

Eucalyptus globulus Labill. is one of the most important economic forest
species in Portugal, occupying an area of 875,000ha of a total forest area
of 3,346,000ha. In order to contribute to a balanced and resourceful man-
agement of Eucalyptus stand in Portugal, it is necessary to acquire models
that simulate their growth under different environment conditions and treat-
ments.

The objective of the research reported here was to analyse if diameter growth
varies in a consistent manner throughout time, according to criteria that de-
scribes stand dynamics. A perspective that seemed valid to handle this prob-
lem was the STATIS methodology that uses Euclidean distances to compare
configurations between statistical units observed in k different circumstances,
as a measure of similarity between them. This approach was introduced by
(Escoufier and L'Hermier, 1978) and developed by many authors (Lavit et
al., 1994), (Areia et al., 2008).

In this method a study consists of a data matrix X, with a line for objects
and a column for variables and two diagonal weight matrices Dg and D, for
variables and objects. To each study the following matrix is associated in
order to condense the information, A, = X?Dm-/XyDg i =1,...k

The comparison of various studies will be done through the algebraic struc-
ture associated to matrices A,/ of type p X p, ¢/ = 1,2, ..., k. This structure
was developed using Hilbert-Schmidt scalar product in the space of square
matrices, ie,

p p

Syjr = Ap|Aj = tr (Ay A ZZav,u Yava (') i =1,k

v=1u=1

The matrix S = [s; ;] with ¢/, 7/ =1, ..., will be symmetric, with eigenvalues

01, ...,0, and mutually orthogonal eigenvectors 1, ..., Vg-

In our case the representation points are near the space spanned by 1,2

and the following model is developed: S = 32_ NiaFal +F

with of a = 6, 4,j = 1,..,r, where E = $(E + E') and vec(E) ~
N(0¥, ZIk).
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Approximate interval for the between-group
variance under heteroscedasticity™

Barbora Arendacka

Slovak Academy of Sciences, Slovakia

Abstract

We will present an approximate confidence interval for the between-group
variance in one-way heteroscedastic random-effects model. Derivation of the
interval is inspired by the ideas in Williams (1962) for the homoscedastic case.
Simulations suggest that the proposed interval performs better than or com-
parably to the other available procedures as studied in Wimmer, Witkovsky
(2003), Hartung, Knapp (2005), Li (2007). Moreover, it is relatively easy to
compute.

Keywords

Variance components, Heteroscedasticity, One-way ANOVA, Approximate
confidence intervals.
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Abstract

The hazard or failure rate function is an important statistical indicator em-
ployed in lifetime analysis. The Birnbaum-Saunders (BS) model is a useful
life distribution originated from a problem of material fatigue that has been
largely applied to reliability and fatigue studies. The BS distribution relates
the total time until the failure to some type of cumulative damage normally
distributed. The generalized BS (GBS) distribution is a new class of positively
skewed models with lighter and heavier tails than the classic BS distribution.
One of the most important property of the GBS model is the robust estima-
tion of its parameters, particularly when the BS-¢ distribution is used in the
modeling. In this paper, we propose robust statistical modeling of the hazard
rate by the BS-t distribution and estimate this rate and its change point us-
ing likelihood methods and the EM algorithm. Specifically, the aims of this
work are (i) to produce a mathematical study of the shape of the BS-¢ hazard
rate; (ii) to develop inference for this rate and evaluate its performance using
Monte Carlo methods; (iii) to show the robustness of such a procedure; and
(iv) to illustrate the obtained results by real data.
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Abstract

The effect of maternal body mass index (BMI) on the risk of maternal and
neonatal outcomes were examined on a singleton term pregnancies of rural
areas of Amol in North of Iran. In this study maternal height, maternal age,
maternal weight in early pregnancy or in first trimester (or in first visit) were
measured. The women were classified in 3 classes of BMI. We calculated the
adjusted odds ratio to estimate the risk for the maternal outcomes such as,
post-term delivery, pre-term delivery, rate of unplanned emergency caesarean,
3 rd-or 4th-degree lacerations, postpartum infection, transfusion requirement,
and more than 3 days hospitalization. Neonatal outcomes were considered
intrauterine growth retardation, birth weight, neonatal morbidity, neonatal
death, stillbirth, and low Apgar score (< 7 at 5 min). We preformed recent
method of instrumental variable (IV) estimator to obtain consistent estimate
of the effect of BMI on considered outcomes in the presence of unmeasured
confounder factors.
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comes, Overweight, Obesity.
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Abstract

We consider experiments where the experimental units are arranged in a circle
or in a single line in space or time. If neighbouring treatments may affect
the response on an experimental unit, then we need a model which includes
the effects of direct treatments, left neighbours and right neighbours. It is
desirable that each ordered pair of treatments occurs just once as neighbours
and just once with a single unit in between. A circular design with this
property is equivalent to a special type of quasigroup.

In one variant of this, self-neighbours are forbidden. In a further variant, it
is assumed that the left-neighbour effect is the same as the right-neighbour
effect, so all that is needed is that each unordered pair of treatments occurs
just once as neighbours and just once with a single unit in between.

I shall report progress on finding methods of constructing the three types of
design.
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Abstract

Measuring change over time is a central problem for many users of social,
economic and demographic data and is of interest in many areas of economics
and social sciences. Smith et al. (2003) recognised that assessing change is one
of the most important challenges in survey statistics. The primary interest of
many users is often in changes or trends from one time period to another. We
propose a multivariate linear regression approach to estimate the variance of
change.

A common problem is to compare two cross-sectional estimates for the same
study variable taken on two different waves or occasions, and to judge whether
the observed change is statistically significant. Assessing the significance of
a change plays an important part in preliminary exploratory data analysis
which helps to model a trend or a change.

Suppose, we wish to estimate the absolute change A = 75 — 7y between two
population totals 71 = Y .., yi1 and 7o = Y., ¥i2 at wave 1 and wave
2 respectively. The quantities y;; and y;o are respectively the value of the
variable of interest measure at wave 1 and 2. Suppose that A is estimated
by A = 7o — 71, where 71 and 75 are the Horvitz-Thompson estimates. A
primary interest is to test if an observed change is due to an actual change in
the population or simply due to sampling errors. The variance of the change
Ais given by

var(A) = var(#1) + var(7z) — 2 X cor(71, 72)\/var(71)var(72)

Standard estimators can be used to estimate the variances var(71) and var(7z)
. The correlation cor (71, 72) is the most difficult part to estimate.

The estimation of the correlation would be relatively straightforward if 7;
and 7, were based upon the same sample, or if the sample remained the same
from one wave to the next. Unfortunately, samples at different waves are
usually not completely overlapping sets of units, because repeated surveys
use rotating samples which consist in selecting new units at wave 2 to replace
old units that have been in the sample for a specified number of waves.
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Therefore, y;1 is known and y;2 is unknown for the units being replaced, on
the other hands, y;; is unknown and ;s is known for the new units. For most
of the units sampled at both waves, y;1 and y;o are known.

Several methods can be used to estimate the variance (e.g. Kish 1965; Tam
1984, Holmes & Skinner 2000, Berger 2004). We propose to use a multi-
variate linear regression approach to estimate the correlation. Consider the
multivariate model

Ui\ _ Bizi1 + Bhzio + Blozinzio €1

Uio ) \ Bizi + B3zin + Blyzinzio + €2
Where ;1 = y;1/mi1 and ;2 = y2/mi2. The quantities 7;1 and 72 are respec-
tively the inclusion probabilities for wave 1 and 2. The quantities z;;, = 1 if
i € wave k sample and z;; = 0 otherwise. The 2 x 1 vector residuals (61,62)/
can be assumed random with a bivariate normal distribution N (0, X') where
XY is the 2 x 2 residual covariance matrix. Note that this model includes inter-
actions between the variable z;; and z;5. We will show that these interactions
capture the rotation of the repeated survey.
Finally, the estimator proposed for the correlation will be based upon the

residuals covariance matrix X. Let 3 be the estimator of ¥. The proposed
estimator for the correlation between 71 and 75 is given by

22

A/ Z:11,122,2

where f]k,g is the component (k, ¢) of the matrix .

We will show why the multivariate linear regression model is suitable for
estimating the correlation, and how our result could be extended to include
stratification.

C(A)’I"(7A'1,7A'2) =
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Repeated surveys, Rotation, Survey sampling.
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Abstract

In this study the power of common goodness of fit statistics based on the em-
pirical distribution function (EDF) was simulated for single Type I censored
data. The relative power of the Kolmogorov-Smirnov (D), Cramer-Von-Mises
(W?2) and Anderson-Darling (A?) statistics was investigated varying the null
and the alternative distributions, the sample size, the degree of censoring and
the significance level.

The exponential, Weibull, log-logistic and log-normal lifetime distributions
are considered as they are among the most frequently used when modeling
censored data.

We conclude giving some general recommendations for testing the distribu-
tional assumption of parametric survival models in homogeneous populations
when using EDF goodness of fit statistics.

Keywords

Censored data, Exponential distribution, Goodness of fit, Log-logistic distri-
bution, Log-normal distribution, Power, Simulation, Weibull distribution.
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Abstract

Modeling and predicting lifetimes of power semiconductor devices has become
more and more important during the last years. Since resources, especially
time, are restricted, reliable prediction methods for lifetime of Devices under
Test (DUT) are required.

For this study 10 datasets containing Cycles to Failure (CTF) of Smart Power
ICs, tested with a temperature cycle stress test system, are used. Currently
these tests are modeled with a log-normal distribution to predict the required
parts per million (ppm) quantiles. Generally, predictions of mean lifetime
are done with physical acceleration models, e.g. Arrhenius or Coffin-Manson
model, but for the given data these models fail. Further difficulties arise with
the given data, because the DUTs show two different failure mechanisms.
First a Bayesian linear model (LM) based on four test parameters is used.
Based on previous research, for the data the normal distribution (N (u,o?))
is chosen, where the mean is modeled with a LM (u = X + ¢). For the
model parameters and o? non-informative prior distributions are applied.
This model shows weaknesses because it does not consider the mixed behavior
of the data. To adapt the model to the DUTs behavior, a Bayesian LM
with a mixture of two normal distributions is investigated. As before, non-
informative priors are used, except for the intercepts, where uniform priors
based on expert knowledge are applied. Since it can be demonstrated that the
mixing proportion depends linearly on the peak temperature of the DUTs,
this information is also included into the model. To compare the performance
of the two models, leave-one-out cross validation is used. The analysis showed
a significant increase in quality for the model with mixed distribution.

Keywords

Bayesian linear models, Semiconductor reliability, Cross validation, Mixed
distributions.
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Abstract

high-speed railway transportation has some incomparable advantages, such as
the land high-usage, low energy consumption, little environmental pollution
and high security. In the past six years, China developed high-speed rail-
way very rapidly, and in future the momentum of development will continue.
Track bed sedimentation, especially the uneven sedimentation will affect the
quality of vehicle operating, or even suffer serious traffic accident and cause
heavy loss to nation and passengers. A new method has been designed which
is based on multi-magnetic Hall sensors. In this paper, the key issues of Au-
tomatic Measurement Method have also been discussed. In the measurement
of sub-grade sedimentation, the method based on Hall sensors multi-trigger
and automatic control of high-precision laser distance-phase testing is im-
plemented; the status of track bed is correspond evaluated based on the
detection. The results show that the method can be an effective measure to
improve the efficiency and accuracy of automatic testing track bed sedimen-
tation, and the evaluation system can ensure the safety of the High-speed
railway transportation.

Keywords

Track bed sedimentation, Hall induction, Automatic measurement, Evalua-
tion system.
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Abstract

In the recent works related with mixture discriminant analysis (MDA), ex-
pectation and maximization (EM) algorithm is used to estimate parameters
of Gaussian mixtures. But, initial values of EM algorithm affect the final pa-
rameters’ estimates. Also, when EM algorithm is applied two times, for the
same data set, it can be give different results for the estimate of parameters
and this affect the classification accuracy of MDA. Forthcoming this prob-
lem, we use Self Organizing Mixture Network (SOMN) algorithm to estimate
parameters of Gaussians mixtures in MDA that SOMN is more robust when
random the initial values of the parameters are used. We show effectiveness
of this method on popular simulated waveform datasets and real glass data
set.

Keywords
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Abstract

Long Term Care Insurance provides a combination of medical, nursing, social
and community services designed to help people who have disabilities or
chronic care needs. It may be provided in the person’s home or in nursing
homes. Our starting point is a continuous time Markov chain model for a
Long Term Care population with 5 states, three of them corresponding to
different degrees of dependence, one being the healthy state and the last one
representing the withdrawals of population elements for which intensities are
known. The Stochastic Vortices theory is used to estimate, through an open
population perspective, the evolution of the population structure, which will
be crucial for an accurate risk measurement and portfolio management.
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Abstract

Light designs require less observations than the usual ones for experiences
with the same factors for which we have the same number of levels. We now
use a technique based on commutative Jordan algebras to derive light models,
the coverings technique. Basically we select sub-vectors from the observations
vectors of an usual model in such a way that its sets of treatments is conve-
niently covered, which designates the technique’s name. Commutative Jordan
algebras provide the tools for a proper choice of sub-vectors.

We will apply this technique to models with Commutative Orthogonal Block
Structure (COBS) to derive the corresponding light models.
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Abstract

The joint modelling of extremal events has been a subject of considerable
attention both theoretically and in applications. Despite of the interest in
the comovement of tail events, all approaches known in the literature con-
sider only a spectral distribution function whereas in some applications &
independent sources of information are available, each being characterized
by a certain covariate xy. Just as there is an obvious rationale for not mod-
elling multivariate extreme values through univariate techniques, there are
also strong reasons for not modelling individually the spectral density corre-
sponding to each of the samples. Particularly, such approach would be ineffec-
tive in assessing the role that the covariate z; would play in the interaction of
extremes. This paper proposes a semiparametric formulation through which
a family of k spectral densities is linked through an exponential tilt and
constrained to satisfy a set of marginal moment conditions. Empirical like-
lihood inference and estimation for this spectral density ratio model is here
obtained. An application is given wherein we contrast extreme temperatures
under forest-cover versus open-site over 14 different locations in Switzerland.
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croclimates, Multivariate extreme values, Spectral distribution, Semipara-
metric modelling.
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Abstract

In this paper we obtain the exact distribution for the likelihood ratio test
(Lr.t.) statistics to test that in a multivariate normal model: i) the mean
vector is null and the covariance matrix is circular, ii) the means in the
mean vector are all equal and the covariance matrix is circular. The authors
show that in the first case the exact distribution of the L.r.t. statistic may be
written as an infinite mixture of Generalized Near-Integer Gamma (GNIG)
distributions, while in the second case the exact distribution of the l.r.t.
statistic is a Generalized Integer Gamma (GIG) distribution. For the first
l.r.t. statistic, in which case the exact distribution is less manageable, it is
thus desirable and useful the development of near-exact distributions. These
will assume the form of finite mixtures of GNIG distributions.
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Abstract

Several coefficients have been proposed in measuring the multivariate associ-
ation between two data sets taken on the same individuals. Ecology is a clear
example, where environmental data is related to species. In genomic data
we may seek relations between genotype (e.g., DNA data) and phenotypes
of interest. There are also examples in biometry and psychology. Often, the
data sets are represented by two quantitative matrices, where the rows are
multivariate observations taken on the same individuals. Then some depen-
dence measures (Wilks, Hotelling, Pillai, Cramer-Nicewander, etc.) based on
canonical correlations can be used. However, if the two data sets are non
quantitative (binary, categorical, nominal), the information can alternatively
be given by a similarity or distance matrix. Then we must relate two distance
matrices, and some coefficients are proposed by correlating principal coordi-
nates. When the first data set is quantitative and univariate, these measures
reduce to the squared multiple correlation coefficient.
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Abstract

We first illustrate the need to aggregate several ranked lists and produce a
composite ranking through a number of practical examples. A solution of this
problem is then offered through a decision theoretic optimization criterion
and explained why it is better than more naive approaches. Computational
methods to solve this mathematical problem are then presented. Integration
of the rank aggregation methodology to three statistical problems are then
discussed, namely, optimal selection of clustering algorithms and number of
clusters, meta analysis of significance tests and construction of an adaptive
data based classifier. Bioinformatics applications of the resulting methods are
also discussed.
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Abstract

Different statistical and mathematical models have been widely used for pre-
diction indifferent situations including production, population growth, pollu-
tion etc. These procedures can also be adequately applied for prediction of
students’ performance in school final examination based on his performance
in the test examination. Further, the overall performance of students in a
state can also be predicted based on the state’s earlier pass performances.
In this paper different aspects of prediction of performance of students have
been examined based on his actual and hypothetical performances in the class
X examination. Significantly after passing class X examination, a student
decides the stream - science, arts, commerce for his future career. This has
been found that these models can be used for prediction with significant
efficiency.

Keywords
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Abstract

Finite mixture models have become very popular tools in modeling unob-
served heterogeneity (vide, e.g., McLachlan and Peel (2000), Dias and
Willekens (2005)). This research extends the application of these models to
sequential discrete data by incorporating misclassification error. The speci-
fied model is estimated by the Baum-Welch algorithm (Baum et al., 1970)
and the selection of the number of components in the mixture is based on
the Bayesian information criterion of Schwarz (Schwarz, 1978).

Data in the illustration come from the 1996 Brazil Demographic and Health
Survey (BDHS). This data set includes a Life History Calendar of the repro-
ductive career of the women surveyed, which identifies monthly state occu-
pancies (e.g., being pregnant). We selected the Northeast region of the Brazil
as it is the most determinant in the evolution of the Brazilian total fertility
rate (TFR). The results show three subpopulations with different dynamics.

Keywords

Finite mixture models, Latent class models, Markov chains, DHS — Demo-
graphic and Health Surveys.
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Extremes of two-step regression quantiles
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Abstract

We deal with estimators of extreme value index based on two-step regression
quantiles in the linear regression model. Two-step regression quantiles can be
seen as a possible generalization of the quantile idea and as an alternative
to regression quantiles of Koenker and Basset (1978). We derive the approxi-
mation of the tail quantile function of errors in the model on the basis of the
two-step regression quantiles. Following Drees (1998) we consider a class of
smooth functionals of the tail quantile function as a tool for the construction
of estimators in the linear regression context. The chief examples of estima-
tors derived in this way are versions of Pickands, maximum likelihood and
probability weighted moments estimators. We illustrate the results on simu-
lated data and real datasets such as Condroz data from Beirlant et al. (2004).
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Two-step regression quantile, Tail quantile function, Stochastical functional,
Extreme value index.
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Optimal approximate repeated measurement
designs and efficient exact designs
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Abstract

Kushner (1997) and Kunert and Martin (2000) proposed new methods to ob-
tain optimal repeated designs for direct treatment effects. Bailey and Druilhet
(2004) propose another approach to obtain optimal designs for total effects.
In this presentation we propose a generalization of these methods by using
the extremal representation of the information matrix proposed by Gaftke
(1987). Then we show how to obtain approximated repeated measurement
designs in various situations and how we can derived efficient designs. At
least we present an example from Druilhet and Tinsson (2009).
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Abstract

It is well established that some classes of biased estimators are often prefer-
able to ordinary least squares estimators in linear regression when the ex-
planatory variables are highly correlated. Examples are Ridge regression ,
principal component regression (PCR), partial least-squares regression . To
understand the behaviour of these estimators, many authors have investi-
gated their shrinkage properties from two different points of view. From a
global point of view, it has been established that RR, PCR and PLSR esti-
mators have a lower Euclidean norm than the OLS estimator (see De Jong,
1995 or Goutis, 1996 for PLSR). From a directional point of view, Frank and
Friedman (1993) Butler and Denham (2000) and Lingjaerde and Christo-
phersen (2000) have shown that shrinkage factors on the principal directions,
i.e. those given by PCR, are between 0 and 1 for RR, PCR but not for PLSR.
Druilhet and Mom (2008) have shown that shrinkage factors on the directions
given by PLSR are between 0 and 1 for RR and PLSR but not for PCR.
We characterize regression on components such that the resulting estimators
shrink uniformly on the subspace spanned by their weight vectors and we
propose a new regression on components based on both PLSR and PCR
criteria having this property.
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Abstract

This work aims at developing a semi-parametric methodology for the estima-
tion of a non-linear quarterly panel data model with annual sample selection.
A random annual sample is used to build a semi-parametric sample selection
model that allows consistent estimation of the quarterly parameters from the
non-random samples. The correction of the quarterly estimates is achieved
through an extension of the model introduced by Kiriazidou (1997).

The extension is two-fold. First, the non-negative nature of the data leads
to the development of a non-linear model. In fact, as pointed out in Silva
and Tenreyro (2006), applying a linear model to the log-transformed data,
despite being common practice, is not recommended as induces inconsistency
of the estimates of at least the intercept parameter. The second extension is
necessary due to the selection mechanism, since the non-random selection of
the quarterly observations is done annually, therefore the frequency of the
data and of the selection do not coincide.

The proposed estimator is obtained through a two-step procedure with semi-
parametric weights, where the selection equation is based on a continuous
random variable, allowing for unobserved heterogeneity. The methodology is
applied to the estimation of a quarterly model for sales, using a Portuguese
quarterly firms panel survey.
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Abstract

We consider the multivariate normality test based on the sample measures of
multivariate skewness and kurtosis defined by Srivastava (1984). Jarque and
Bera (1987) proposed the test statistic by using both the univariate sample
skewness and kurtosis as the univariate normality test. For the multivariate
case, Koizumi, Okamoto and Seo (2009) proposed test statistics by using Sri-
vastava’s sample skewness and kurtosis, which are asymptotically distributed
as x2-distribution. However, they did not derive variance of their test statis-
tics. We propose a new test statistic using variance of the test statistic derived
by Koizumi, Okamoto and Seo (2009). In order to evaluate accuracy of pro-
posed test statistic, the numerical results by Monte Carlo simulation for some
selected values of parameters are presented.

Keywords

Multivariate skewness, Multivariate kurtosis, Jarque-Bera test, Test for mul-
tivariate normality.
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Abstract

The purpose of this study is to apply Support Vector Machines (SVM), which
is a recently introduced classification method based on statistical learning
theory, to bankruptcy analysis.

Although the prediction of financial distress of companies is analyzed with
several statistical and machine learning techniques, the bank classification
and bankruptcy prediction still needs to be investigated due to lack of ade-
quate practice in the field of banking.

In this study SVM is implemented for analyzing financial ratios. Data sets
belonging to the Turkish commercial banks are used. This work shows that
Support Vector Machine’s are capable of extracting useful information from
financial data and can be used as a part of an early warning system.
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Bankruptcy prediction, Bank classification, Support Vector Machines.
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Abstract

Nonlinear regression models have a wide use in the most of applied sciences
such as chemistry, biology, agriculture. So the estimation procedure in nonlin-
ear models is very important. A method widely used in computer algorithms
for nonlinear regression is The Gauss-Newton method that uses a Taylor series
expansion to approximate the nonlinear regression model with linear terms
and then employs ordinary least squares to estimate the parameters. Unfor-
tunately while this method is being employed, the multicollinearity problem
is omitted. This usually causes misleading or erroneous inferences. Based
on our best knowledge coming from literature survey, this problem has not
been analyzed efficiently. S.H. Ngo, S. Kemény, A. Deak (2003) examined
into the problem briefly by way of a simulation. The aim of this study is
to introduce a new approach to estimate nonlinear regression model in case
multicollinearity exists on Jacobian matrix. Finally the performance of our
estimation technique will be analyzed using simulation study.
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Abstract

Options should play an important role in asset allocation. They allow for
kernel spanning and provide access to additional (priced) risk factors such as
stochastic volatility and negative jumps. Traditional methods of asset alloca-
tion (e.g. mean-variance allocation) are not adequate for options because the
distribution of returns is non-normal and the short sample makes it difficult
to estimate their distribution. We propose a method to optimize option port-
folios that solves these limitations. An out-of-sample exercise is performed
and we show that, even when transaction costs are incorporated, our portfo-
lio strategy delivers an annualized Sharpe ratio of 0:54 compared to 0:06 of
S&P 500 index in the period between January 1996 and September 2008.
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Abstract

The number of treatments in balanced nesting design is the product of the
number of levels in each factor. In stair nesting designs the number of treat-
ments is the sum of the factor levels. So, the stair nesting designs require
fewer observations than the balanced nesting designs. Moreover it is simple
to carry out inference when we use stair nesting designs. When we crossing
stair nestings these advantages can also be found.

Keywords

Stair nesting, Balanced nesting, Variance components, Confidence intervals,
Crossing.
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Abstract

We extend and compare Maximum Likelihood Estimation methods, that usu-
ally are used for estimating the parameters in unbalanced random linear
models, to unbalanced mixed linear models.
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Abstract

The crossing and nesting of segregated Commutative Orthogonal Block Struc-
ture, COBS, gives, see Ferreira et al. (2007) and Ferreira et al. (2010), seg-
regated Commutative Orthogonal Block Structure. There are mixed models
for which the Complete Sufficient Statistics, CSE, of estimable vectors are
Best Linear Unbiased Estimator, BLUE, see Ferreira et al. (2010), and for
which we can estimate all variance components even when the fixed effects
part does not reduce to 1, u.

In Fonseca et al. (2006) we see that crossing and nesting of models are as-
sociative. Then we may use both operations to derive complex models from
simpler ones. The structure and genesis of such models can, as we shall show,
be presented through it’s genealogical tree.
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Abstract

We consider optimality of complete circular block designs under two models.
First we assume that observations within blocks are correlated according to
circular autoregression process and uncorrelated between blocks. In the sec-
ond case we consider the mixed interference model with random interference
effects.

The aim of the paper is to characterize optimal designs with respect to the
D- and E-optimality criterion.

Keywords

Interference model, Circular autoregression, Complete circular block design,
E-optimality, D-optimality, Information matrix.
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Abstract

The restrictive properties of compositional data, that is multivariate data
with positive parts that carry only relative information in their components
(Aitchison, 1986), call for special care to be taken while performing standard
statistical methods, for example, regression analysis. Among the special meth-
ods suitable for handling this problem is the total least squares procedure
(TLS, orthogonal regression, regression with errors in variables, calibration
problem), performed after an appropriate logratio transformation. The diffi-
culty or even impossibility of deeper statistical analysis (confidence regions,
hypotheses testing) using the standard TLS techniques can be overcome by
calibration solution based on linear statistical models, namely models with
type-II constraints (constraints involve in addition to the unknown model’s
parameters the other unobservable ones), see e.g. (Brown, 1993; Kubacek et
al., 1995). This approach can be combined with standard statistical infer-
ence, for example, confidence and prediction regions and bounds, hypotheses
testing, etc., suitable for interpretation of results. Here, we deal with the
simplest TLS problem where we assume a linear relationship between two er-
rorless measurements of the same object (substance, quantity). We propose
an iterative algorithm for estimating the calibration line and also give confi-
dence ellipses for the location of unknown errorless results of measurement.
An illustrative example from the fields of geochemistry will be presented.
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Abstract

An approach for the analysis and inference of unbalanced mixed models is
presented. Given a mixed model Y? its extensions are the models Y = LY +
e where L is a matrix with linearly independent column vectors and e is an
error vector independent from Y°. The study is centered on core models with
orthogonal block structure (van Leeeuwen et al., 1998, 1999, Fonseca et al.,
2010). Crossing and nesting of core models (Fonseca et al., 2006) is carried
out as well as extensions obtained using matrices L such that LTL = I. These
last extensions preserve balance in the core models.

This approach can be seen as an extension of the method for balanced random
models with unequal frequencies in the last stage (Khuri and Ghosh, 1990),
allowing, for instance, replicates to follow a linear correlation structure with
exogenous covariates within each cell, and the use of mixed core models.
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Abstract

In this paper we numerically implement some of the recent theoretical re-
sults concerning convexity adjustments derived within the affine term struc-
ture setup. The computation of the convexity adjustments in that setup is
reduced to solving a system of ODES. Here we explore the Vasi¢ek and Cox-
Ingersoll-Ross models within LIBOR-inarrears and investigate how the con-
vexity adjustments change with the model parameters. The two models re-
produce the same behavior with the convexity adjustment showing up as an
additive constant for maturity times > 5 years.

Motivation

For fixed income markets, convezity has emerged as an intriguing and chal-
lenging notion. Taking this effect into account correctly could provide finan-
cial institutions with a competitive advantage. The idea underlying the notion
of a convexity adjustment is quite intuitive and can be easily explained in the
following terms. Many fixed income products are non-standard with respect
to aspects such as the timing, the currency or the rate of payment. This leads
to complex pricing formulas, many of which are hard to obtain in closed-form.
Examples of such products include in-arreas or in-advance products, quanto
products, CMS products, or equity swaps, among others. Despite their non-
standard features, these products are quite similar to plain vanilla ones whose
price can either be directly obtained from the market or at least computed
in closed-form. Their complexity can be understood as introducing some sort
of bias into the pricing of plain vanilla instruments. That is, we may decide
to use the price of plain products and adjust it somehow to account for the
complexity of non-standard products. This adjustment is what is known as
convexity adjustment.

Under most stochastic interest rate setups convexity adjustments cannot be
computed in closed-form and market practice is to use add-hoc rules or
approximations when computing them. See, for instance, Hull (2006), Pu-
gaschesky (2001), Hart (1997), Hagan (2003), Pelsser (2000), Brigo and Mer-
curio (2006). Most of the times one has no clue on how big this approximation
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error may be although there is the hope convexity adjustments would be of
a different, order of magnitude, when compared to market prices, making all
errors negligible.

In this paper we focus on timming adjustments and, in particular, on what we
define to be LIBOR in-arrears adjustments (LIA adjustments). In Gaspar and
Murgoci (2008) it was shown that, in any affine term structure setting, LIBOR
adjustments can be obtained in closed-form, up to the solution of a system of
ODEs. Here and for the popular models of Vasi¢ek (Vasi¢ek, 1977) and Cox-
Ingersoll-Ross (Cox, Ingersoll, and Cox, 1985) models we numerically solved
the necessary systems of ODEs and show, for a reasonable range of parameter
values, convexity adjustments may be substantial in terms of market quotes.
This undermines some of the market practices. Trough numerical experiments
we find out and discuss term structure shapes for LIA convexity adjustments.
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An efficient Youden square design against the
interchange of treatments
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Abstract

Youden(1940) introduced Youden Square Design which now we called as bi-
nary Youden Square design. In this investigation we have extended the con-
cept of Youden square and introduced the non binary Youden square design.
Further, in this article we studied the A efficiency of the Youden square design
against the interchange of two treatments when (i) both the treatments be-
long to different rows but from the same column and (ii) both the treatments
belong to different rows and different columns.

Here we found that Youden square designs are fairly robust against the inter-
change of two treatments for both the case (i) and (ii) with v (treatment) > 5.
We also concluded that as A (a pair of treatments occur together) increases,
overall A efficiency of the residual design decreases.
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Estimability and connectivity in m-way designs

Janet Godolphin
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Abstract

The classical problem of ascertaining the connectivity status of an m-way
design has received much attention, particularly in the cases where m = 2
and m = 3. In the general case, a new approach yields the connectivity
status for the overall design and for each of the individual factors directly
from the kernel space of the design matrix. Furthermore, the set of estimable
parametric functions in each factor is derived from a segregated component
of this kernel space.

The kernel space approach enables a simple derivation of some classical re-
sults. Examples are given to illustrate the main results.
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Will it always be necessary taking into account
sample selection?
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Abstract

Core topics in labour economics are "self-selection" and "sample selection"
in the linear model. During the last three decades, there has been a very
significant work in this area of econometrics. New methods estimation and
inference have been developed, both parametric and semi-parametric. How-
ever, Ordinary Least Squares (OLS) can be a viable alternative under certain
conditions. In this work, we compare OLS with Maximum Likelihood Esti-
mation (MLE), in the linear model with some types of sample selection. We
propose two new measures to quantify the lack of information of OLS.
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Abstract

In this talk we consider two linear models, M; = {y, X3,V1} and M, =
{y, X3, Va}, say, which differ only in their covariance matrices. Our main
focus lies on the equality of the BLUEs of X under these models.

The corresponding problems between the models {y, X3, I,,} and {y, X3, V},
i.e., between OLSE and BLUE, are pretty well studied and numerous equiva-
lent conditions for the equality of OLSE and BLUE have been introduced and
several measures for the relative efficiency of the OLSE have been suggested.
Our purpose is to do the corresponding considerations between the BLUESs
of X6 under M, and M.

Keywords

Best linear unbiased estimator, Gauss-Markov model, Generalized least squares
estimator, Ordinary least squares estimator.
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Peaks over random threshold best linear
unbiased estimation of the extreme value index
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Abstract

In the general theory of Statistics, whenever we ask the question whether
the combination of information can improve the performance of an estima-
tor, we are led to think on Best Linear Unbiased Estimators (BLUE), i.e.,
on unbiased linear combinations of an adequate set of statistics, with mini-
mum variance among the class of such linear combinations. In Statistics of
Extremes and regarding the estimation of the Extreme Value Index (EVI),
the primary parameter in this area, such an approach has been considered in
Gomes et al. (2004), where asymptotically unbiased BLUE have been stud-
ied. But these estimators, like the classical Hill estimators (Hill, 1975) are
not location-invariant, contrarily to the PORT-Hill estimators, recently intro-
duced in Aratjo Santos et al. (2006) and further studied for finite samples in
Gomes et al. (2008), where PORT stands for Peaks Over Random Threshold.
In this paper we shall consider PORT-BLUE, providing an adaptive choice of
the tuning parameters under play and an application to environmental data.

Keywords

Statistics of extremes, Semi-parametric estimation, Best linear unbiased
estimators, Peaks over random threshold methodology.
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Diagnostic biplots for linear models
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Abstract

In observational studies multicollinearity is a common problem in regression
models (Belsley et. al, 1980). Several statistics are available that help to detect
collinearity such as variance inflation factors (vif’s), tolerances, correlations
between regression coefficients, condition indices and others. However, it of-
ten remains a complicated task to identify the offending predictors and their
relationships. Graphics are extensively used in the analysis of the residuals
of a regression model, but a rarely used for an analysis of multicollinear-
ity. Recently, Friendly and Kwan (2009) have suggested the use of biplots
(Gabriel, 1971; Gower and Hand, 1996) as a graphical tool for uncovering
collinearity in multiple regression. They proposed biplots involving the last
principal component of the matrix of predictors in particular. Biplots have
mostly been used to produce pictures of data matrices (raw quantitative data
matrices, contingency tables), but can also be constructed for several matri-
ces involved in a linear model that are of diagnostic interest. Several examples
of such diagnostic biplots will be discussed.
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The Fermat’s equation on the sets of matrices
and the homographic functions
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Abstract

We consider the matrix Fermat’s equation
X"+Y"r=2". (1)

We investigate the solvability of the equation (1) in 2 x 2 rational matrices
XY, Z.

Moreover, we consider some connections between the Fermat’s equation in the
set of matrices and the set of special functions, namely the set of homographic
functions.

Keywords

The matrix equations, Schur’s Theorem, Fermat’s type Diophantine equation
on matrices.

References

Cao, Z. and Grytczuk, A. (1998). Fermat’s type equations in the set of 2 x 2 integral
matrices. Tsukuba J. Math. 22(8), 637-643.

Cao, Z. and Grytczuk, A. (2000). Some remarks on Fermat’s equation in the set of
matrices. Acta Acad. Paedagog. Agriensis Sect. Mat. 27, 39-46.

Grytczuk, A. (1997). Fermat’s equation in the set of matrices and special functions.
Stud. Univ. Babes-Bolyai Math. 42(4), 49-55.



Chengcheng Hao, Tatjana von Rosen, Dietrich von Rosen 131
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Abstract

The aim of this work is to develop new methodology to detect influential
observations. Linear mixed models are applied to different kinds of cross-
over designs. Perturbations are performed. We consider measures of influence
of the perturbations on parameter estimates and their variances. Closed-
form solutions for estimators of variance components as well as fixed effect
parameters in cross-over designs are utilized.

Keywords

Local influence analysis, Balaam’s cross-over design, Repeated measurement,
Linear mixed model.
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Mixture extensions of linear models
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Abstract

Mixture models provide a highly flexible framework for making extensions
to the basic linear model. This talk will consider some specific regression
examples that illustrate the potential of mixture models for outlier detec-
tion/accommodation, to provide more general error distributions, and to al-
low for heterogeneous regression relationships. Estimation can be easily im-
plemented using the EM algorithm for a finite mixture model and extensions
using a mixture of experts model will be considered.
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A new estimator for Cox proportional hazard
regression model in presence of collinearity
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Abstract

This paper considers a new approach to estimate Cox proportional hazard
regression model parameters in presence of collinearity between covariates.
Usually partial maximum likelihood estimator is used to estimate Cox propor-
tional hazard regression model parameters. But when there exist collinearity
partial maximum likelihood estimates can be effected seriously. Parameter
estimates have large variances so they may be far from true values.

In 2007 Xue et al. generalized ridge regression approach to the Cox pro-
portional hazard regression model. But especially when there exist severe
collinearity this approach may not fully addresses the collinearity problem.
In this study we developed Liu-type estimator for Cox proportional hazard
regression model and compared with ridge regression estimator in terms of
mean squared error (MSE). Finally we evaluated its performance through
simulation studies.
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mator, Multicollinearity.
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On the integer-valued mixture GARCH model
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Abstract

Integer valued time series data appear naturally in medicine, particularly in
epidemiology. We introduce an integer-valued mixture GARCH model as an
analogue of the mixture GARCH model to capture asymmetry and bursts
in such areas. The estimation method is proposed and some large sample
properties are also discussed.
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Single-sample predictive model stability
assessment via variance components estimated
through re-sampling and cross-validation
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Abstract

Background: Predictive models developed on a training sample are prone to
over-optimism. In small samples, perhaps due to studying a rare disease or
other outcome, an independent validation sample is not always feasible. Vari-
ous approaches to single-sample model assessment have been proposed includ-
ing shrinkage estimators for parameter bias and leave-k-out cross-validation.
Aim: To develop a measure of model predictive stability based on a train-
ing sample alone. Method: Ratio of within- and between-subject variance
components (0., /0p) from leave-k-out cross-validated predicted probabilities
across bootstrapped binary logistic models is derived as an index of model
stability. In a simulation study o,,/0} is compared with differences in model
performance metrics between independent training and validation samples
(A).

Results: The variance component index exhibits good stability across models
with varying number of predictors and correlations between predictors. The
index varies in both mean and variance across predictors simulated from Nor-
mal and Exponential distributions, as expected. Importantly, the variance
components index correlates well with the difference in model parameters
across independent samples. Conclusion: When independent sample valida-
tion is not feasible, useful insight into model stability can be gained from
variance components derived from the training sample alone.

Keywords

Predictive model validation, Re-sampling, Variance components in predicted
values.

References

Altman, D.G. and Andersen, P.K. (1989). Bootstrap investigation of the stability
of a Cox regression model. Stat. Med. 8, 771-783.
Browne, M.J. (2000). Cross-validation methods. J. Math. Psych. 44, 108-132.



Michael P. Jones 137

Harrell, F.E., Margolis, P.A., Gove, S., Mason, K.E., Mulholland, E.K., Lehmann,
D., Muhe, L., Gatchalian, S., Eichenwald, H.F. and the who/ari young infant
multicentre study group (1998). Development of a clinical prediction model for
an ordinal outcome. Stat. Med. 17, 909-944.

Steyerberg, E.W., Bleeker, S.A.; Moll, H.A., Grobbee, D.E. and Moons, K.G.M.
(2000). Internal and external validation of predictive models: a simulation
study of bias and precision in small samples. J. Clin. Epidemiol. 56, 441-447.

Steyerberg, E.-W., Harrell, F.E., Borsboom, G., Eijkemans, M.J, Vergouwe, Y. and
Habbema, J. (2001). Internal validation of predictive models: efficiency of some
procedures for logistic regression analysis. J. Clin. Epidemiol. 54, 774-781.



138 Iraj Kazemi, Hoda Rashidi Nejad

Fit generalized linear models with using of
different likelihoods
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Abstract

We introduce generalized linear models, a statistical estimator which com-
bines features of nonlinear and non normal regression. A GLM uses some
methods such as maximum likelihood for estimating parameters in model. In
these models, there is a link function that shows relations between predictors
and response variables. In some cases computation of maximum likelihood
in full likelihood is difficult, so we need a simple method to estimate param-
eters. We obtain some types of likelihoods for making easy computations.
These likelihoods are conditional, profile, empirical and quasi likelihood. We
also present an example with real data of productivity of bulldozer and com-
pute estimators with using these likelihoods by SAS software.
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cient statistic.
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On UMRU estimators in the extended growth
curve model
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Abstract

The extended growth curve model with orthogonal spaces of the design ma-
trices will be discussed. Rather than the nested structure the orthogonality
condition seems to simplify many theoretical results. We derive necessary
and sufficient existence conditions for the uniformly minimum risk unbiased
estimators of the parameters with the general and some special covariance
structures under the convex losses.

Keywords

Extended growth curve model, Orthogonality, UMRU estimators, Covariance
structure.
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Confidence intervals for linear function of mean
vectors in the intraclass correlation model with
missing data
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Abstract

In this paper, we consider the test for the equality of mean vectors in the
intraclass correlation model with monotone missing data. Dunn (1961) pro-
posed the conservative method based on Bonferroni inequality. Holland and
Copenhaver (1987) considered improved Dunn’s method by using Sidéak in-
equality. We derive Bonferroni type of simultaneous confidence intervals for
linear contrasts based on Bonferroni’s inequality. Also we improve Bonferroni
type of simultaneous confidence intervals.

Keywords

Intraclass correlation model, Monotone missing data, Simultaneous confi-
dence intervals for linear contrasts, Bonferroni inequality, Sidédk inequality.

References

Dunn, O.J. (1961). Multiple comparisons among means. J. Amer. Statist. Assoc.
56, 52—64.

Holland, B.S. and Copenhaver, M.D. (1987). An improved sequentially rejective
Bonferroni test procedure. Biometrics 48, 417-423.



Leonid Kopylev, Bimal Sinha 141

On the asymptotic distribution of likelihood
ratio test when parameters lie on the boundary
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Abstract

This talk discusses statistical inference dealing with the asymptotic theory
of likelihood ratio tests when some parameters may lie on boundary of the
parameter space. Following seminal paper by Self and Liang (1987), we derive
a closed form solution for the case when one parameter of interest and one
nuisance parameter lie on the boundary. The asymptotic distribution is not
always a mixture of several chi-square distributions. For the cases when one
parameter of interest and two nuisance parameters or two parameters of
interest and one nuisance parameter are on the boundary, we provide an
explicit solution which can be easily computed by simulation.

These results can be used in many applications, e.g. one-sided confidence
intervals in environmental risk assessment and testing for random effects in
genetics. Contrary to the claim of some authors in the applied literature that
use of chi-square distribution with degrees of freedom as in case of interior pa-
rameters will be too conservative when some parameters are on the boundary,
we show that when nuisance parameters are on the boundary, that approach
may often be anti-conservative.

Keywords

Nuisance parameters on the boundary, One-sided tests, Parameters of interest
on the boundary.
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An alternative approach on model selection in
Generalized Linear Models
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Abstract

Generalized Linear Models are widely used as flexible models in which vari-
ability is described by a distribution in an exponential family. The use of
Generalized Linear Models in industrial applications has become very com-
mon. The purpose of this study is to compare models in several Generalized
Linear Model applications. To compare the models, some model selection cri-
teria (AIC, SBIC and ICOMP) and the hierarchy principle are taken into
consideration. The suggested approaches are illustrated on different data set
in the literature.
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Estimation of market capitalization and
economic growth in India
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Abstract

Capital formation is an integral part of economic growth and development
and plays an important role in the economic theory of production and dis-
tribution. It is assumed that capital accumulation with a positive correlation
and additions to the stock of capital can facilitate faster rate of growth. Tra-
ditionally growth rate depends upon growth of industrial, agriculture and
service sector but stock market is also one of the major sectors for capital
formation and has straight impact on the economy across the world. Hence,
stock market in developing economies such as India is also growing very fast
and it is estimated that Indian stock market is a trillion-dollar industry.
Recently the Indian stock market is witnessing heightened activities and is
increasingly gaining importance. Therefore, the present study attempts to
capture the trends and patterns of market capital, domestic saving, GDP
growth in Indian context using growth model. It also investigates the rela-
tionship between market capitalisation, saving and GDP growth over the last
three decades or so. The results indicate further growth of market capitali-
sation and positive association between macro indicators.
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Urban rail transit key equipment fault
diagnosis method based on statistical analysis
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Abstract

Along with rapid construction of urban rail transit in China, "Safe, fast and
comfortable" has become development trends and needs of modern urban
rail transit. However, in the development process, fault diagnosis and early
warning problems to key equipment of urban rail transit vehicle remains a
difficult problem. This paper first summarizes and compares the fault diagno-
sis technologies to different equipments, and then studies fault diagnosis and
prediction methods to key equipment of rail transit vehicles with the cluster-
ing analysis, support vector machines and other statistical methods. Finally,
the paper presents an example analysis to door and walking system of urban
rail transit vehicle, the result shows that the presented method is effective
for solving a class of key equipment failures and can be widely promoted.

Keywords

Urban rail transit vehicle, Fault diagnosis, Statistical analysis, Support vector
machine, Cluster analysis.
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On variance estimators in PLS

Ying Li
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Abstract

Univariate partial least squares is a method of modelling relationships be-
tween a Y variable and other explanatory variables X. It is an algorithmic
approach and in the presentation we are going to use an algorithm present
by I.S. Helland. According to Helland (1988), the population PLS predictor
is a function of the covariance of (X,Y") and the variance of X. In this study,
it is assumed that the covariance is known but the variance of X is unknown.
We discuss how to estimate the variance. In particular, by maximizing the
likelihood function.
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Safety state evaluation of urban rail vehicle in
transit based on fault diagnosis and early
warning
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Abstract

urban rail traffic has become one of the most important public transit con-
stitute part in China’s (extraordinary) large cites, but the vehicle operation
safety situation is not optimistic and traffic accident in transit occurs fre-
quently. City rail vehicle operation safety is related to the life of passengers,
vehicle traveling accident has seriously affected the continuous development
of urban rail transit. Urban rail vehicles is mainly consisted of bogie, trac-
tion system, running control system and supplementary facilities, each part
affects the vehicle safety but have different degrees. It monitors the safety
state of each part by in transit fault diagnosis and early warning, applies
Bayes network and the maximum likelihood estimation theory, comprehen-
sively evaluates the urban rail transit vehicle safety status, gives the evalu-
ation results based on the fuzzy theory, and provides quantity guidance for
the safe operating of the vehicle.

Keywords

Fault diagnosis, Bayes network, Maximum likelihood estimation theory,
F Safety state evaluation.
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WALS estimation and an application to costs of
hip fracture treatments
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Abstract

We present a model for hip fracture treatment costs in Finland using linear
regression and estimate the average treatment costs in hospital districts. Our
data of 11961 patients aged 50 or over in years 1999-2005 were obtained by
combining from several national registers. The focus is to compare treatment
costs between hospital districts. Seven largest districts are chosen as focus
regressors that are always in the model. There are 38 auxiliary regressors—
for example important comorbidities like congestive heart failure, diabetes
and cancer— which are intended to reflect the mix of patients treated by a
hospital.

It is known that model selection procedures can be unstable. If the inference
is conditional on the chosen subset of auxiliary regressors without taking into
account model uncertainty, it often means underreporting of variability. In
a recent paper Magnus et al. (2010) showed that a weighted average least
squares (WALS) estimator — a Bayesian combination of frequentist estima-
tors — has major advantages over standard Bayesian model averaging (MA)
estimators. Liski and Liski (2008) compared the performance of weighted av-
erage AIC and BIC (Buckland et al. 1997), Rissanen MDL criterion with
exponential weights and the Mallows’ type MA estimators (Hansen, 2007).
In the current paper we investigate the performance of the WALS estimator
versus pretest, maximum likelihood (ML) and the MA estimators studied in
Liski and Liski (2008) within a realistic set-up. We use the ML estimator
in the unrestricted model as our benchmark. The context of our simulation
experiments is provided by the hip fracture cost model. We are mainly in-
terested in the distribution and estimated precision of the focus variables. It
turns out that WALS estimation is a serious alternative to traditional pretest
estimation, model selection and the MA techniques mentioned above.

Keywords

Model selection, Model averaging, Pretest estimation, Focus regressor,
Auxiliary regressor.
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Supervised invariant coordinate selection

Eero Liski, Klaus Nordhausen and Hannu Oja
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Abstract

Dimension reduction plays an important role in high dimensional data anal-
ysis. Often the interest is on the dependence between a univariate random
response variable y and a p-variate random vector z, where the high dimen-
sionality of  may cause problems. One then wishes to reduce the dimension
of z without losing any information about the dependence between y and .
Principal component analysis (PCA) is perhaps the best known dimension re-
duction method. It uses one scatter matrix to find the directions of maximum
variance. PCA is not, however, a natural approach for a regression situation,
because the scatter matrix does not take y into consideration. Therefore,
PCA can be referred to as an unsupervised dimension reduction method.
Invariant coordinate selection (ICS) is a well known method for exploring
multivariate data that uses two scatter matrices to construct an affine trans-
formation to an invariant coordinate system. By choosing only a few direc-
tions in the invariant coordinate system based on the most extreme kurtosis
values, one can use ICS in dimension reduction. ICS is also an unsupervised
dimension reduction method.

Our new supervised dimension reduction method, supervised ICS, is based on
ICS in such a way that it takes y into consideration. This is done by using a
supervised scatter matrix as the second scatter matrix. A supervised scatter
matrix depends on the joint distribution of y and x and is equivariant under
affine transformations of x. Supervising the second scatter matrix is a major
improvement in dimension reduction in a regression situation. Furthermore,
the well-known supervised dimension reduction methods sliced inverse re-
gression (SIR) and principal hessian directions (PHD) can be seen as special
cases of this approach.

Keywords

Dimension reduction, Principal component analysis, Invariant coordinate se-
lection, Sliced inverse regression, Principal hessian directions, Supervised in-
variant coordinate selection.
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Sensitivity analysis of SAR estimators: a
simulation study
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Abstract

Spatial autoregressive models come with a variety of estimators and it is inter-
esting and useful to compare the estimators by location and covariance prop-
erties. We study the local sensitivity behavior of the main least squares esti-
mator by using matrix derivatives results of Magnus and Neudecker (1999).
Additionally we compare the estimators of the spatial autoregression (SAR)
model using the covariance structure of the least squares estimators and we
make efficiency comparisons using Kantorovich inequalities. Also, we calcu-
late the Taylor approximation of the least squares estimator in the SAR model
up to the second order. Finally, we demonstrate our approach by an example
for GDP and employment in 239 European NUTS2 regions. We find a quite
good approximation behavior of the SAR estimator in the neighborhood of
p =0, i.e. a small spatial correlation.

Keywords

Spatial autoregressive models, Least-squares estimators, Taylor approxima-
tions, Kantorovich inequality.
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Abstract

Maximum Likelihood Estimates (MLE) for a model with mixture of distri-
butions is usually an unaffordable task from a computational point of view,
even for simple cases when the number of distributions is known. The EM
algorithm is frequently used in this context to approximate the MLE. Louis
(1982) in a celebrated paper provides the information matrix for the EM
(“pure”) estimates. The EM algorithm provides approximate MLE, thus the
information matrix to be used must be the Fisher information matrix for
the marginal log-likelihood of the observations. Pure EM estimates are com-
puted and compared to the MLE. Some comparisons of the two information
matrices are also performed. Finally, optimal designs are computed for a mix-
ture of normal distributions with modeled means throughout an explanatory
variable.
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Optimality of designs under the interference
model
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Poznan University of Life Sciences, Poland

Abstract

We consider optimality of complete circular block designs under the interfer-
ence model. We assume that the number of blocks (b) is not proportional to
the number of treatments minus one (¢ — 1). It is known that for b # p(t — 1)
there cannot exist circular neighbor balanced designs that are known to be
universally optimal (Druilhet, 1999). The aim of the paper is to characterize
D- and E-optimal designs in the class with b = ¢ — 2 and b = t as well as
universally optimal designs in the class with specific b.

Keywords

Interference model, Complete circular block design, E-optimality, D-optimality,
Universal optimality, Information matrix.
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Testing circular symmetry of a covariance
matrix — the exact and near-exact distributions
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Abstract

In this paper the exact distribution of the logarithm of the likelihood ratio
test statistic for testing circular symmetry is obtained, for an odd number of
variables p, under the form of a Generalized Integer Gamma distribution and
for an even p, under the form of an infinite mixture of Generalized Integer
Gamma distributions. For the case of an even p near-exact distributions are
developed for the likelihood ratio test statistic which correspond to Gener-
alized Near-Integer Gamma distributions or mixtures of these distributions.
Numerical studies are conducted in order to assess the quality of these new
approximations. Tables of exact quantiles, for odd p, and near-exact quan-
tiles, for even p, as well as plots of the probability density functions and
cumulative distributions functions for the likelihood ratio test statistic are
presented.

Keywords

Near-exact distributions, Asymptotic distributions, Circular symmetry,
Generalized Integer Gamma distribution, Generalized Near-Integer Gamma
distribution, Mixtures.
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About linear models: A geometric re-visitation
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Abstract

A geometric (or vector space) point of view is adopted to review some rather
classic results concerning the estimation of parameters and testing the linear
hypotheses in linear models. Only non-singular models are considered. An
intrinsic presentation of the Best Linear Unbiased Estimators and of the
Linear Hypothesis is given, this being then followed by a parameterization
of the model. The relevant vector spaces are mutually related in a duality
scheme. This scheme provides a profound insight into the linear nature of
the model and gives an efficient way of summarizing the results. The general
considerations are then applied to the Multivariate Linear Model, taking into
account the tensor nature of it. The squared distance between the expectation
of the observable random variables and the linear subspace specified by the
linear hypothesis is clarified. It appears to be the Lawley-Hotelling trace
criterion in the case of a multivariate linear hypothesis under the classic
multivariate linear model.

Keywords

Gauss-Markov theorem, Loewner ordering, Lawley-Hotelling trace criterion,
General linear hypothesis, Multivariate linear hypothesis.
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Abstract

In the last years, multivariate statistical process control (MSPC) methods,
and namely principal component analysis (PCA), have shown to provide a
powerful approach to detection and isolation of abnormal conditions, in pro-
cess industries with highly correlated variables. The use of PCA in MSPC
assumes implicitly that the observations at one time are statistically inde-
pendent of past observations and that the latent variables follow a Gaussian
distribution. However, in chemical or biological processes, variables are driven
by random noise and uncontrollable disturbances, which may cause process
variables to be auto-correlated. Several statistical methods have been devel-
oped and applied to overcome the existence of autocorrelation in data. In
this article, a comparative study of the performance between the well known
Hotelling T2 control chart, using residuals or one-step-ahead predictions, and
the dynamic PCA (DPCA) method based on time lagged measurement vec-
tor, proposed by Ku et al. (1995), is presented. The approach developed to
compare those charts is described in detail, using the average run length
(ARL) as a performance indicator. Monte Carlo experiments are used to
simulate three first order autoregressive models (AR(1)), with different au-
toregressive parameters and different variances, without cross correlation be-
tween them. ARL results for a step perturbation introduced in one, two,
or all variables simultaneously show that the DPCA chart presents a steady
good performance for all shift magnitudes, when compared with Hotelling 72
chart, with significant reduction in SDRL (standard deviation run length),
evidencing a better reliability in the fault detection process. Although this
study, with a small dimension of variables, has shown that DPCA method
achieves better results on detecting and monitoring disturbances in dynamic
processes (recommended by other authors like Lee et al. (2004) and Chen
and Liu (2002) as an example), the dynamic PCA cannot eliminate data
autocorrelation, regardless of the time lag considered. As a consequence of
this evidence, the influence of the dynamic PCA structure on data is investi-
gated using different time series (AR, IMA, ARMA) and also random noise
series. Time lag is also considered as a variable in this extension of the study.
Through Monte Carlo simulation is proven that dynamic PCA structures in-
duce dynamics into the score variables, even if all the variables correspond to
random noise series. The main advantages and disadvantages of each chart
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are pointed out, in a practical perspective of those who intent to use MSPC
to monitoring dynamic continuous processes with a small number of variables
to be controlled. Simulated and real data are used for illustration.

Keywords

Multivariate statistical process control (MSPC), Hotelling 72 control chart,
Dynamic principal component analysis (DPCA), Average Run Length (ARL).
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resonance imaging experiments based on linear
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Abstract

Functional magnetic resonance imaging is a neuroimaging method which is
used to study the human brain and its functional areas. In the first part of this
presentation it will be shown how the general linear model is used to describe
experimental functional magnetic resonance imaging (fMRI) data from one
subject (Friston, Holmes, Poline, Grasby, Williams, Frackowiak and Turner,
1995). Based on the general linear model, optimal designs for one-subject
fMRI experiments can be obtained by application of the D- and A-optimality
criterion (Atkinson, Donev and Tobias, 2006; Maus, van Breukelen, Goebel
and Berger, 2010). Because of the huge design space for fMRI experiments, a
genetic algorithm (GA) is employed to find optimal designs for fMRI exper-
iments based on a multi-objective design criterion (Kao, Mandal, Lazar and
Stufken, 2009; Maus, van Breukelen, Goebel and Berger, 2010; Wager and
Nichols, 2003).

The second part of the presentation will focus on the application of mixed ef-
fects models in analysis of fMRI experiments from multiple subjects (Holmes
and Friston, 1998). Optimal designs for multi-subject experiments are con-
sidered and the optimal combination of number of subjects and fMRI scanner
time/imaging time per subject will be studied with respect to a linear cost
function.

Keywords

Optimal design of experiments, fMRI, General linear model, Mixed effects
model.
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An adaptive sequential design for model
discrimination and parameter estimation in
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Abstract

In this work, an adaptive sequential design is computed with the goal of both
discriminating and estimating more than two nested non-linear models. At
each step of the sequential procedure, an optimum design for this double
aim is computed through the DKL-optimality criterion. The procedure is
inspired to the sequential method of Biswas and Chaudhuri (2002), which
can be applied only in the set up of nested linear models.

Keywords

Adaptive sequential design, Optimum designs of experiments, DKL-optimality,
Consistency of selection.
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Abstract

This paper deals with the analysis of the Genotype by Environment Inter-
action (GEI). The purpose of such analysis is to select genotypes that are
consistently high-yielding over the range of observed or potential environ-
ments. Usually, the GEI is non-orthogonal. In the literature there are papers
dealing with many statistical techniques in this area. In this paper, regression
analysis is used to make inferences about GEI.

In regression analysis we should have two sets of variables, the first character-
izing genotypes, and the second characterizing environments. The so-called
adjusted means (or some other genotype characteristics) for genotypes usu-
ally constitute observations of the dependent variable. The problem is how
to model the environmental indexes, these being the observation of indepen-
dent variable. In the paper we use the environmental indexes obtained by an
iterative ("zig-zag") algorithm based on the joint regression approach.

The data considered here is usually used to: (i) to predict and estimate the
yield; and (ii) to provide reliable guidance for selection of the best genotypes
for planting over environments. An inference concerning these problems is
based on adapting two tests: (A) a test for parallelism of regression curves;
and (B) a test of coincidence (regression functions are identical).

The first step should be the estimation of the regression functions (linear
or curvilinear) independently for all genotypes. We recommend beginning
searching for an optimal response curve in the class of nonlinear functions.
Since GEI is usually present in the data, the test (A) will probably reject the
respective hypothesis. Using this test repeatedly for subsets of genotypes we
can find the genotypes with similar responses to environmental conditions.
This group is worth considering with respect to a breeding program and with
respect to use in practice. In case of failure to reject the hypothesis, it is
worth applying test (B).

Keywords

Genotype x environment interaction, Regression analysis, Environmental in-
dex.
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On the methodology of optimal design for
nonlinear models based on the functional
approach

Viatcheslav B. Melas

University of St. Petersburg, Russia

Abstract

In this paper optimal designs for nonlinear regression models are investigated
on the base of the functional approach. The idea of the approach consists in
considering support points and weights of optimal designs as implicit func-
tions of some auxiliary parameters. Under certain conditions to be discussed
in the paper these functions can be represented by Taylor series and the co-
efficients of these series can be computed using recurrent formulas. In the
recent book (Melas, 2006) this approach was implemented for locally optimal
and maximin efficient designs. Here we will extend the approach to L- and
D- optimal Bayesian designs. It allows constructing and studying all basic
types of optimal designs for nonlinear models using the same methodology.
Theoretical and numerical results for several specific models of rational type
will be presented.
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Asymptotic efficiencies of the Greenwood’s
goodness-of-fit test
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Abstract

We study the Greenwood statistic, which is sum of squares of the disjoint
s-spacings. We extends the known efficiency properties of Greenwood test:
(i) in the Bahadur’s situation of a fixed alternative to "adjoining" domain
of family of strong intermediate alternatives, and (ii) in the Pitman’s situa-
tion of alternatives convergence to null hypothesis with "extremely" rate to
"adjoining" domain of family of intermediate alternatives, which converges
to null hypothesis with "not so fast" rate.
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ties.
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Flexible sampling of semi-selfsimilar Markov
processes: covariance and spectrum

Navideh Modarresi and Saeid Rezakhah

Amirkabir University of Technology, Tehran, Iran

Abstract

In this paper we consider some flexible discrete sampling of a semi-selfsimilar
process {X(¢),t € R1} with scale [ > 1. By this method we plan to have ¢
samples at arbitrary points sg, s1,...,S,—1 in interval [1,1) and proceed our
sampling in the intervals [I",[""1) at points ["sq,["sq,...,["s4-1,
n € Z. Thus we have a discrete time semi selfsimilar process and introduce
an embedded discrete time semi self similar process as W(ng+k) = X (I"sy),
g € N,k =0,...,¢g— 1. We also consider V(n) = (Vo(n),...,Vq’l(n))
where V¥(n) = W (ng+ k), as an embedded g-dimensional discrete time self-
similar (DT-SS) process. By introducing quasi Lamperti transformation, we
find spectral representation of such process and its spectral density matrix is
given. Finally by imposing wide sense Markov property for W(-) and V(+),
we show that the spectral density matrix of V() and spectral density func-
tion of W(-) can be characterized by {R;(1),R;(0),5 = 0,...,q — 1} where
R, (k) = E[W(j + k)W (j)].
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processes.
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Brownian motion with drift and regimes
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Abstract

In the time series the study of nonlinear models is increasing and a class
of nonlinear models, called threshold models can be found in Tong (1990).
Our goal, as in Mota (2008), is to extend the notion of threshold processes
to continuous time models and obtain estimation methods for this kind of
processes. A diffusion which experiences a regime change upon crossing upper
(M) and lower (m) levels will be our generic model for the stochastic process.
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On a continuous time stock price model with
regime switching, delay and threshold

Pedro P. Mota and Manuel L. Esquivel

New University of Lisbon, Portugal

Abstract

Motivated by the need to describe bear-bull market regime switching in stock
prices, we introduce and study a stochastic process in continuous time with
two regimes, threshold and delay, given by a stochastic differential equation.
When the difference between the regimes is simply given by different set of
real valued parameters for the drift and diffusion coefficients, changes between
regimes depending only on these parameters, we show that if the delay is
known there are consistent estimators for the threshold as long we know how
to classify a given observation of the process as belonging to one of the two
regimes. When the drift and diffusion coefficients are of geometric Brownian
motion type we obtain a model with parameters that can be estimated in a
satisfactory way, a model that allows to differentiate regimes in some of the
NYSE 21 stocks analyzed and also, that gives very satisfactory results when
compared to the usual Black-Scholes model for pricing call options.
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estimators.
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Informative cluster size problems
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Abstract

In spite of many recent contributions to the literature informative (or non-
ignorable) cluster size settings are still not well known and understood. This
is partly explained by the development of the theory to specific problems
and mainly directly in the framework of modeling. The aim of this talk is
to serve as a tutorial to these problems. We define the problem, describe it
from different viewpoints in light of examples from the literature, and discuss
different data generating mechanisms. We show how the classical statistical
procedures (t-test, correlation, nonparametric location functionals,...) need
to be modified in order to draw right conclusions efficiently from data with
informative cluster size

Keywords

Clustered data, Informative cluster size.
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Control of the truncation errors for generalized
F distributions
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Abstract

F' tests may not be used for all relevant hypothesis, even in rather simple
models, which led to the introduction of generalized F' tests, see Michalski
and Zmyslony (1996, 1999).

The statistics of these tests are quotients of linear combinations of indepen-
dent chi-squares, which may be non-central. Results on these distributions
were obtained first for the central case, in Fonseca et al. (2002), and then
for the non-central case, in Nunes and Mexia (2006). When the observations
were collected under non standardized conditions the non-centrality param-
eters may be random. The case in which the non-centrality parameters have
Gamma distributions is singled out, see Nunes et al. (2009).

The generalized F' distribution are given by infinite sums. In this paper we
show that there is an excellent control of the truncations errors for those
sums.

Keywords

Generalized F distributions, Random non-centrality parameters, Truncation
errors.
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More on the Kronecker structured covariance
matrix

Martin Ohlson! and Dietrich von Rosen?!:?

Link6ping University, Sweden
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Abstract

The Kronecker structured covariance matrix in multivariate normal distri-
bution will be studied. Particularly, the mapping and parametrization which
are induced by the Kronecker product are considered.

Furthermore, estimation and the uniqueness of the estimators will be dis-
cussed in the case of a covariance matrix which is a Kronecker product of
several matrices.

Keywords

Kronecker product structure, Separable covariance, Maximum likelihood es-
timators.
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Regression methods for multiple outcomes

Rosa Oliveira and Armando Teixeira-Pinto

University of Porto, Portugal

Abstract

In research problems, particularly in Health research, it is common to have
multiple outcomes of interest in the same study. The usual approach is to
analyse each outcome separately ignoring the correlation between the out-
comes. However this approach does not consider the multidimensional struc-
ture of the data and may lead to inefficient estimators.

In seemingly unrelated linear regressions (SUR) context, Zellner (1962) showed
that if outcomes are associated with the same set of covariates, then the max-
imum likelihood estimator for the regression parameters is the ordinary least
squares (OLS). That is, if the outcomes are modeled with the same covariates,
the multivariate linear regression and univariate regressions for the different
outcomes produce exactly the same estimators. However, if the outcomes are
associated with different covariates, this end result no longer applies. Namely,
ignoring the correlation and fitting separate regressions originates inefficient
estimates.

In this work, we study a mix setting where the outcomes share some covari-
ates but are also associated with specific covariates. We demonstrate that for
the coefficients associated with shared covariates there are efficiency gains,
while for the outcome-specific covariates the efficiency gains depend on the
correlation between the outcomes. Additionally, we use Monte Carlo simula-
tions to evaluate the performance of both approaches and provide a real data
example.
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Searching for differential expression in
microarray analysis: comparison of two
nonparametric approaches
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Abstract

This work studies the performance of a nonparametric density estimation
based method to detect differentially expressed genes in microarray experi-
ments.

The method makes use of a density estimation by orthogonal polynomials
and an stepwise algorithm to select terms based on likelihood increments.
Density estimations obtained trough this methodology allow us to define a
natural distance between genes.

Given the expression of a set of genes from two experimental conditions we
obtain density estimates of a Student-type test statistics (f) and the cor-
responding density under the null hypothesis of non differential expression
(fo)-

Deciding whether a gene is differentially expressed is taken based on the
distance between that gene and a "representative gene" of those non differ-
entially expressed.

In order to evaluate the performance of this method we have simulate data
under several conditions and we have compared the results obtained, in term
of power and false discovery rate, with those obtained using the normal mix-
ture model of Wei Pan.

Results show that this method performs well in a wide set of conditions.
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Density estimation, Microarray analysis, Differential expression.
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Growth rates of rice through non-linear models
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Abstract

The god Shiva called rice Vrihi, in Sanskrit. India is one of the original
centres of rice cultivation. The rice harvesting area in India is the world’s
largest. Indian rice cultivation is found in all states, but West Bengal, Uttar
Pradesh, Madhya Pradesh, Orissa and Bihar are the major producing states.
Rice is the staple food for 65% of the total population in India. The Indian
population was about 1 billion people in 2000 and is still growing at a high
rate (1.7% per year). Although the country exports several varieties of rice,
many scientists have expressed concern that current Indian rice production
techniques cannot sustain the growing domestic population. India has a large
number of rice dishes and many of them are very simple to prepare. Indian
pilaf rice is very flavourful and fluffy when cooked with Basmati rice.

The usual parametric approach for growth rate analysis is to assume multi-
plicative error in the underlying nonlinear geometric model and then fit the
linearized model by "method of least squares". This paper deals with a crit-
ical study of rice yield of India and states-wise with a non-linear approach.
The available data of rice during different years is taken into consideration
and different statistical models are fitted for that. The time series data on an-
nual production of Rice in India from 1962-2006 were collected from various
sources. Growth rates are computed through non-linear models viz., Logis-
tic, Gompertz and Monomolecular models and all three nonlinear models are
suitable to fit.
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Sparse inverse covariance estimation in the
supervised classification of high-dimensional
data

Tatjana Pavlenko and Anders Bjorkstrom

Stockholm University, Sweden

Abstract

The performance accuracy of the sample based supervised classifiers is known
to be poor in a high-dimensional setting, i.e. when the data dimension p is
comparable to or larger then the sample size n. To overcome this problem, we
suggest to construct a sparse estimate of the class inverse covariance matrix,
which in a Gaussian case can be obtained as a minimizer of its negative log-
likelihood, subject to a Lasso-type penalty on its off-diagonal elements. Our
procedure consists of two-stages; we first estimate the sparsity patterns in
the class inverse covariance matrix and then form its block-diagonal approx-
imation using Cuthill-McKee reordering algorithm. We then incorporate this
technique in the supervised classification framework and investigate the effect
of the suggested approximation on the classification accuracy in the growing
dimension asymptotics, i.e. when both p and n are allowed to grow. Further,
we show that our approach allows for substantial dimensionality reduction
while maintaining the misclassification probability at a certain desired level.

Keywords
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sification, Misclassification probability.
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The environmental indexes in a Joint
Regression Analysis and their meaning
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Abstract

The phenotype of an individual is determined by the genotype and the en-
vironment in which it is embedded. Plant breeders, farmers and agronomists
aim to determine a superior genotype over a wide range of environmen-
tal conditions, but also over time (multi-location trials). The basic cause
of differences between genotypes and stability of its production in different
environments is due to these two effects that are not simply additive, i.e.,
data show interaction between genotype and environment (GEI) (Kang and
Gauch, 1996). The data of multi-location trials have three main objectives:
(i) accurately predict and estimate the production based on limited exper-
imental data, (ii) determine the stability of productivity and the standard
response of genotypes in all environments, and (iii) to provide reliable guid-
ance for the selection of the best genotypes or treatments for planting in
subsequent years, and new locations. All of those activities lead to structur-
ing GEL From practical point of view the GEI usually exists (it is significant
in test sense) and its structuring and understanding is the most important
point of inference. Many statistical techniques have been adapted and used in
an attempt to describe and analyze the GEIL. The Joint Regression Analysis
(JRA) (Finlay and Wilkinson, 1968; Pereira and Mexia, 2008) is one of the
mostly used because of its graphical capability and theoretical evidence of
its usefulness. One of the biggest open problems on JRA, in which there is
still no consensus, is how to obtain and interpret the environmental indexes
(Pereira and Mexia, 2009).

Besides of selecting the "best" genotypes (more productive, more riches in
nutrients and more resistant to diseases) for various environments, it is also in
the scope of this paper to identify a physical meaning for the environmental
indexes. A case study with Spring Barley (Hordeum vulgare L.) and Winter
Wheat (Triticum aestivum L.) from experiments in Czech Republic will be
presented.
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Approximations of minimum risk regression
estimator
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Abstract

The minimum risk equivariant estimator (MRE) of the regression parameter
vector in the linear regression model enjoys the finite-sample optimality, but
its calculation is difficult, with an exception of few special cases. We study
some possible approximations of MRE, with distribution of the errors being
known or unknown: A finite-sample approximation uses the Hajek—Hoeffding
projection or the Hoeffding-van Zwet decomposition of an initial equivariant
estimator, a large-sample approximation is based on the asymptotic represen-
tation of the same. We illustrate the finite sample behavior of the proposed
approximation on simulated data.

Keywords

Asymptotic representation, Hajek—Hoeffding projection, Hoeffding—van Zwet
decomposition maximal invariant, Minimum risk equivariant estimator.
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Parameter estimators for a bidimensional
Ornstein-Uhlenbeck process with singular
diffusion
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Abstract

The purpose of this study is to investigate the properties of an estimator of the
drift parameter of a bidimensional Ornstein-Uhlenbeck process in the special
case when the diffusion matrix is singular. This particular process appears
in the engineering literature as a model for mechanical systems subjected to
random vibrations. Usually in the literature this estimator and its properties
are obtained under some regularity conditions. In particular the diffusion
matrix may not be a singular matrix.

For the stochastic differential equation dX; = AXdt + B%th , where
A= Ok 1C ,B2 = [g 8} and W is a standard Wiener process, the max-
imum likTenlihOZ)ld estimator of the drift parameter is obtained in this work. The
stationarity and ergodicity of the process is studied and upon this properties,
consistency and bias of the estimator are deduced.

Keywords

Ornstein-Uhlenbeck process, Stochastic differential equations, Maximum-like-
lihood estimator.
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Sample partitioning estimation for ergodic
diffusions. Applications
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Abstract

When a diffusion is ergodic its transition density converges to its invariant
density, see Durrett (1996). This convergence enabled us to introduce a sam-
ple partitioning technique that gives in each sub-sample, maximum likelihood
estimators. The averages of these being a natural choice as estimators. Ap-
plication of that technique for a few diffusion are given.

Keywords

Ergodic diffusions, Transition and invariant densities, Maximum likelihood
estimators.
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Testing the significance of coefficients in the
linear model. The case of the trend in a AR(1)
time series
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Abstract

The aim of this work is to study some tests to the regression coefficients of a
model with a linear trend. It is assumed that the error term follows an AR(1),
and the autoregressive parameter is unknown. The focus is on the test for one
slope and on the test which compares slopes of two or more periods in the
same time series. For the case of one slope tests under study are based on the
Ordinary Least Squares estimators and in a nonparametric counterpart. For
the second case of two slopes the study presents the matrix approach of the
model and explores the behaviour of the parametric test. The autoregressive
parameter is obtained through some competing estimators. The accuracy of
the estimation of this parameter is also analysed. The performance of the
tests is compared through a simulation study under different assumptions.

Finally, the methods are applied to a pair of series of physico-chemical vari-
ables collected within a framework of a monitoring program of water quality.

Keywords

Trend tests, Ordinary least squares, Autocorrelation, Nonparametric tests,
Environmental variables.
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Interaction in mixed models
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Abstract

In this work we use binary operations on commutative Jordan algebras,
CJA, to study interactions between factors that nest. From two CJA we
can, through these binary operations, build CJA which constitute Boolean
Algebras. So when we nest the treatments from one model in each treatment
of another model, we can study which sets of factors from the nested model
for which we consider interactions with the factors from the previous model.

Keywords

Binary operations, Boolean algebras, Commutative Jordan algebras, Interac-
tion, Linear models.
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Testing autoregressive nonnested models
estimated by IV
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Abstract

Based on the Gauss-Newton regression, firstly advocated by Davidson and
MacKinnon, this study proposes a methodology to test nonnested dynamic
regression models, when autocorrelation is present in the corresponding dis-
turbances of both models. The proposed methodology also considers the pres-
ence of current endogenous regressors in both models, which implies estima-
tion by nonlinear instrumental variables. In particular, P and PA versions are
now developed to autoregressive models of any order. We also show that the
well-known results on nonnested spherical models are encompassed by these
more general results.

Keywords

Nonnested tests, P and PA tests, Nonlinear regression function, Autocorre-
lation, Gauss-Newton regression, Nonlinear instrumental variables.
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Multivariate methods for genomic data
integration and visualization
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Abstract

As the developments in high throughput technologies have become more
common and more accessible it is becoming usual —and affordable— to take
different simultaneous approaches to study the same problem. In practice
this means that different sets of data of different types (expression, proteins,
metabolites...) may be available or generated for the same study, highlighting
the need for methods and tools to use them in a combined way.

In recent years there have been developed many methods that integrate the
analysis of different types of data. Corresponding to a certain tradition in
bioinformatics many methodologies are rooted in machine learning tools such
as bayesian networks, support vector machines or graph-based methods. In
contrast with the high number of applications from these fields, another that
seems to have contributed less to genomic data integration is multivariate
statistics, which has however a long tradition in being used to combine and
visualize multidimensional data. In this work we discuss the application of
multivariate statistical approaches to integrate bio-molecular information by
combining several multivariate statistical approaches such as principal com-
ponents analysis, simple and multiple correspondence analysis and canonical
correlation analysis and its variants. The techniques are applied to a real
unpublished data set consisting of four different data types: DGGE bands,
expression microarrays, high-throughput sequence data and clinical variables.
We show how these statistical techniques can be used to perform reduction
dimension and then visualize data of one type useful to explain those from
other types. Whereas this is more or less straightforward when we deal with
two types of data it turns to be more complicated when the goal is to visualize
simultaneously more than two types. Comparison between the approaches
shows that the information they provide is complementary suggesting their
combined use yields more information than simply using one of them.
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Spectral representation of multi-dimensional
discrete time self-similar processes

Saeid Rezakhah and Navideh Modarresi

Amirkabir University of Technology, Tehran, Iran

Abstract

We consider a discrete scale invariant (DSI) process {X(t),t € RT} with
scale [ > 1. We consider to have some fix number of observations in every
scale, say T, and to get our samples at discrete points o, k € W where « is
obtained by the equality [ = o and W = {0, 1,...}. So we provide a discrete
time scale invariant (DT-SI) process X (-) with parameter space {a*, k € W}.
We find the spectral representation of the covariance function of such DT-
SI process. By providing harmonic like representation of multi-dimensional
self-similar processes, spectral density function of them are presented. Finally
we find the spectral density matrix of such DT-SI process and its associated
T-dimensional self-similar process.

Keywords
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milar processes.

References

Loeve, M. (1963). Probability Theory, 3rd edition. Van Nostrand: New York.

Modarresi, N. and Rezakhah, S. (2009). Discrete time scale invariant Markov pro-
cesses. hitp://arziv.org/pdf/0905.3959v3, 1-12.

Rozanov, Y.A. (1967). Stationary Random Processes. Holden-Day: San Francisco.



186 Paulo C. Rodrigues et al.

Simulation and analysis of realistic GXE using a
crop growth model with physiological
parameters without GxE

Paulo C. Rodrigues!?, Ep Heuvelink?, Marco Bink?2,
Leo F.M. Marcelis? and Fred van Eeuwijk?

! New University of Lisbon, Portugal
2 Wageningen University, The Netherlands

Abstract

A different response of genotypes across environments is frequent in multi-
location trials and is known as genotype by environment interaction (GxE).
The study and understanding of these interactions is a major challenge for
breeders and agronomic researchers.

In this paper we use an adaptation of the LINTUL (light interception and
utilization simulator) crop growth model (Spitters, 1990) with 6 physiologi-
cal parameters, to simulate two-way phenotypic data tables. Each of these 6
parameters was obtained based on a prior knowledge regarding the charac-
teristics of the studied crop. Considering 6 the vector of the 6 parameters and
f(.) a nonlinear function, the phenotypic realisations (e.g. yield for genotype
i and environment j) can be written as

Phei’j = f(O)Z + €4 - (1)
Standard tools such as AMMI (additive main effect and multiplicative inter-
action) (Gauch, 1992) and linear mixed models (van Eeuwijk, 1995; Basford
et al. 2004) are used to analyse the GXE presented in the simulated data. A
case study for yield of sweet pepper (Capsicum annuum L.) is presented.

Keywords

Genotype by environment interaction, Crop growth model, Linear mixed
models, AMMI models, Simulation, Pepper.
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Linear models with doubly exchangeable
distributed errors

Anuradha Roy
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Abstract

We study the general linear model (GLM) with doubly exchangeable dis-
tributed error for m random variables observed repeatedly over time and
space. Doubly exchangeable linear models (DEGLMs) are suitable for three-
level multivariate data, which is very common in biomedical, medical, en-
gineering and in many other applications. The DEGLM arises when the
m-dimensional error vectors are “doubly exchangeable" jointly normally dis-
tributed, which is a much weaker assumption than the independent and iden-
tically distributed error vectors in case of GLM. We estimate the parameters
in the model and also find their distributions. Doubly exchangeable covari-
ance structure assumes a block circulant covariance structure consisting of
three unstructured covariance matrices for three multivariate levels. To be
more precise, let ¢t and s stand for a given point in time and a given site, re-
spectively. Let x5 : 2 — R™, 1 <t <w, 1 <s < u, be the m—dimensional
normally distributed random vector at the £t time point and at the sth site.
Then the random families (€15)se{1,...u}s- -+ (Tovs)se{1,...,u} are assumed to
be exchangeable. Furthermore, for fixed ¢, the family of random variables
(®ts)seq1,...,u} 18 exchangeable. That is, doubly exchangeable covariance struc-
ture has a blocked constant covariance matrix over time, like the compound
symmetric covariance structure has constant variance over time for the uni-
variate repeated measures data or just one-level multivariate data.
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Small sample estimation in dynamic panel data
models

Lorelie Santos and Erniel Barrios

University of the Philippines Diliman, Philippines

Abstract

This paper uses simulated data to investigate both the small and large sample
properties of the within-groups (WG) and first difference generalized method
of moments (FD-GMM) estimators of a dynamic panel data (DPD) model.
The magnitude of WG and FD-GMM estimates are almost the same for
square panels. WG estimator performs best for long panels such as those with
time dimensions as large as 50. The advantage of FD-GMM estimator how-
ever, is observed on panels that are long and wide, say with time dimension
at least 25 and cross-section dimension size of at least 30. For small-sized
panels;, we developed parametric bootstrap versions of WG and FD-GMM
estimators. Simulations indicate the advantages of the bootstrap methods
under small sample cases wherein the variances of the individual effects and
the disturbances are of similar magnitude. Thus, while WG and FD-GMM
estimators are asymptotically optimal, small samples can still exhibit such
optimality through the integration of the bootstrap method.

Keywords

Dynamic panel data model, Within-groups estimator, First-difference gener-
alized method of moments estimator, Parametric bootstrap.
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On reproducing linear estimators within the
GM-model with stochastic constraints

Burkhard Schaffrin

Ohio State University, Columbus/OH, USA

Abstract

In a Gauss-Markov Model (GMM) with fixed constraints, all the relevant
estimators do perfectly satisfy these constraints. As soon as they become
stochastic, most estimators are allowed to satisfy them only approximately,
thereby leaving room for non-vanishing residuals to describe the deviation
from the prior information.

Sometimes, however, linear estimators may be preferred that are able to
perfectly reproduce the prior information in form of stochastic constraints,
including their variances and covariances. As typical example may be con-
sidered the case where a geodetic network ought to be densified without
changing the higher-order point coordinates that are usually introduced to-
gether with their variances and (some) covariances. Traditional estimators
are based on the “Helmert” or “S-transformation”, respectively an adaptation
of the fixed-constraints Least-Squares estimator.

Here, it will be shown that neither approach generates the optimal reproduc-
ing estimator which will be presented in detail and compared with the other
reproducing estimators in terms of their MSE-risks.

Keywords

Gauss-Markov Model, Stochastic constraints, Variance/covariance preserva-
tion, Reproducing estimators.
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On efficient use of estimators for finite
population mean

Javid Shabbir! and Sat Gupta?
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Abstract

Koyuncu and Kadilar (2009) introduced a family of estimators and found that
their estimators are more efficient than Khoshnevisan et al. (2007) family of
estimators under certain conditions. Shabbir and Gupta (2010) introduced
the exponential ratio type estimator for population mean. Recently Koyuncu
and Kadilar (2010) suggested an improved ratio type estimator for estimating
the population mean. In this paper we propose a difference type estimator and
exact bias and mean square error (MSE) are computed for any sample size.
The proposed estimator is more efficient than the mean per unit estimator,
traditional ratio and regression estimators as well as Shabbir and Gupta
(2010), Koyuncu and Kadilar (2009, 2010) estimators. Some real data sets
are used to observe the performances of the estimators.

Keywords

Ratio estimator, Regression estimator, MSE, Efficiency.
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Asymptotic expansion for the distribution of
the linear discriminant function with 2-step
monotone missing data

Nobumichi Shutoh and Takashi Seo

Tokyo University of Science, Japan

Abstract

We discuss the linear discriminant function with 2-step monotone missing
data and the asymptotic expansion for the distribution of the function. In
discriminant analysis, asymptotic expansions for the distributions of the dis-
criminant functions play important roles for obtaining the asymptotic ap-
proximations of the probabilities of misclassification and so on. Okamoto
(1963) derived an asymptotic expansion for the linear discriminant function
with complete data. Similarly to Shutoh and Seo (2010), Shutoh (2010) de-
rived an asymptotic expansion for the distribution of the linear discriminant
function with 2-step monotone missing data, i.e., an extension for the result
of Okamoto (1963) up to the terms of the first order. We present the outline
for the derivation of the result of Shutoh (2010). Finally we give the numer-
ical evaluations of our result by Monte Carlo simulation for some selected
parameters.

Keywords

Linear discriminant analysis, Asymptotic expansion, Probability of misclas-
sification, Missing data.
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The application of a two-level model to the
Dutch Business Survey

Marc Smeets, Virginie Blaess and Sabine Krieg

Statistics Netherlands, The Netherlands

Abstract

The Dutch Structural Business Survey (SBS) is an annual survey that mea-
sures the total production of the Dutch enterprises and describes the cost-
benefit structure of the different economic sectors. The primary publication
cells are given by the so-called industries that are based on the economic
classification of the enterprises. The official statistics of national statistical
offices are preferably based on empirical evidence and as little as possible on
model assumptions. Design-based or model-assisted methods like the gener-
alized regression estimator (GREG) are therefore preferred in general. The
sample sizes of the industries, however, are too small to produce reliable fig-
ures based on the GREG. This is especially due to the influence of outliers.
For this reason, a model-based approach is considered based on the theory of
small area estimation (Rao, 2003). By applying a multilevel model informa-
tion can be borrowed from other industries to improve the accuracy of the
estimates. For the estimation of the total turnover there are some covariates
available like tax-turnover, number of persons employed and age of the enter-
prise. Based on this information we have constructed a two-level model. By
means of a case study the multilevel approach is compared with the GREG.
In this talk we present the two-level model and show the results of the case
study.
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Noise in machine learning Vasicek interest rate
model calibration with Gaussian processes

Joao Beleza Sousa

Superior Institute of Engineering of Lisbon, Portugal

Abstract

Gaussian processes for machine learning can be used to calibrate the Vasicek
interest rate model under the risk neutral measure.

Calibrating the model for one particular zero coupon bond does not require
any modification of the Vasicek model.

However, to calibrate the model for a set of zero coupon bonds, noise must
be assumed in the observed zero coupon bond prices.

In this paper we introduce noise in the Vasicek interest rate model calibration
with Gaussian processes for machine learning.

Keywords

Vasicek interest rate model, Arbitrage free risk neutral measure, Interest
rate model calibration, Gaussian processes for machine learning, Zero coupon
bond prices.
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Robust estimation of a linear Simultaneous
Equations Model using GMM with limited and
full information

Manuela Souto de Miranda!, Joao A. Branco?
and Anabela Rocha!

! University of Aveiro, Portugal
2 Technical University of Lisbon, Portugal

Abstract

Common procedures for the estimation of the coefficients of the linear Simul-
taneous Equations Model are based on the least squares principle and on the
generalized method of moments principle.

Whatever may be the estimation principle, it is important to consider the
choice between the limited information approach (LIM) (sequential estima-
tion of each individual equation) or the full information approach (FIM),
(simultaneous estimation of the whole system). Specialists (see for instance
Srivastava and Tiwary (1978), Judge et al. (1998) and Greene (2003))are not
unanimous about the best choice since both approaches show some advan-
tage, depending on the estimation principle.

The present study focus on the generalized method of moments estimator
(GMM). The estimator has received an increasing attention in recent liter-
ature, since it demands less restrictive assumptions than the least squares
estimators and it can include, in a natural way, some optimality conditions
which are often present in Economic problems. This motivated a comparative
study of LIM wversus FIM under GMM estimation (Souto de Miranda et al.
(2007)). A robust version of the GMM was presented in Rocha (2010) for the
FIM approach. In the present work we give the LIM corresponding robust
version, which requires a much simplified computation process. A simulation
study based on several distributions of the errors of the model and on differ-
ent sample sizes, makes it possible to evaluate the performance of the new
estimator.

Keywords

Linear simultaneous equations model, Limited information methods, Full
information methods, Robust estimation, Generalized method of moments.
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Moments of generalized order statistics from
some distributions

Khalaf S. Sultan and Tagreed S. Al-Malki
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Abstract

In this paper, we derive explicit forms of the moments of the generalized or-
der statistics (GOSs) from the power function and log-logistics distributions.
Then, we deduce the moments of the ordinary order statistics (OOSs) and
record values (RVs) as special cases. Also, we use the moments of the record
values from the logistics distribution to develop the best linear unbiased esti-
mate (BLUE) of the scale parameter. Finally, we show the usefulness of the
BLUE through Monte Carlo Simulations.

Keywords

Order statistics, Record values, Single moments, Product moments, Scale
parameter, Coefficients of the BLUE and Monte Carlo simulations.
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Performance of the difference-based estimators
in partially linear models

Giilin Tabakan
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Abstract

In this study, we consider a commonly used partially linear model. We pro-
posed a restricted difference-based ridge estimator for the vector of param-
eters in a partially linear model with one smoothing term when additional
linear restrictions on the parameter vector are assumed to hold. Afterwards,
the performance of difference-based estimators in partially linear models are
evaluated with a Monte Carlo simulation study.

Keywords

Lagrangian function, Difference-based ridge regression estimator, Partially
linear model.
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Testing independence by step-down multiple
comparison procedure

Sho Takahashi!, Takahiro Nishiyama!, Takashi Seo?!
and Tsunehisa Imada?

! Tokyo University of Science, Japan
2 Tokai University, Japan

Abstract

We consider testing independence among components of the random vector
in multivariate normal populations. The likelihood ratio test statistic and
the chi-square distribution which is the asymptotic distribution are used for
this test. In addition, the modified likelihood ratio test statistic which makes
the chi-square approximation better is known (see, e.g., Muirhead (1982)).
In this study, we consider the case to test which components there is a cor-
relation among of the random vector. Also, we propose a step-down multiple
comparison procedure based on the closed testing procedure (Marcus, Peritz
and Gabriel (1976)) to perform simultaneous test for independence among
components of the random vector.

Keywords

Closed testing procedure, Modified likelihood ratio, Step-down multiple com-
parison procedure, Testing for independence.
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Robustness of uniform marginal designs for
logistic mixed-effects linear models with
covariates
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1 Maastricht University, The Netherlands
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Abstract

Optimal design theory deals with the assessment of the optimal joint distri-
bution of all independent variables prior to data collection. In many practi-
cal situations, however, covariates are involved for which the distribution is
not previously determined. These variables will be called Sprior-uncontrolled
variablesS. The optimal design problem may then be reformulated in terms
of finding the optimal marginal distribution for a specific set of variables.
In general, the optimal solution depends on the unknown (conditional) dis-
tribution of the prior-uncontrolled variables. In this presentation sufficient
conditions will be given under which the uniform design of a subset of in-
dependent discrete variables is DA U maximin. The sufficient conditions are
formulated for Generalized Linear Mixed Models with an arbitrary number of
quantitative and qualitative independent variables and random effects. Fur-
ther, we studied robustness of DA-maximin marginal designs when some of
the conditions for uniformity are invalid. In particular, the performance of
the uniform marginal design is of interest when the range of regression pa-
rameters is not symmetric around zero. The performance of uniform designs
when neglecting these variables will also be discussed.

Keywords

D4 - maximin, Marginal designs, Prior-uncontrolled variables, Uniform de-
signs.
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Estimating the principal component scores
through maximum likelihood estimation under
normality assumption

Yiicel Tandogdu and Ovgii Cidar
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Abstract

Functional principal component analysis(FPCA) methodology is used in tra-
jectory estimation. Principal component scores & play an important role in
FPCA. ¢ is a random variable with zero expectation and variance FE(£7) =
Ak, Ak being the eigenvalues of the data covariance matrix. In the estimation
of a trajectory, the estimates for £ has to be determined. Since the distribu-
tion of & is unknown, it has to be estimated from available data. In the case
of difficulty in determining the distribution of &, a transformation to nor-
mality will facilitate the robust estimation of the principal component scores.
Further the maximum likelihood estimators of the statistics for transformed
&, will have some important asymptotic properties. Transformed scores are
then used in the estimation of trajectories. Different approaches are available
for employing & in FPCA. The methodology developed in this study is com-
pared with the principal component analysis through conditional expectation
(PACE) which is an accepted method in estimation problems through FPCA.
Estimated trajectories using transformed scores have produced better results
compared to those obtained from PACE method.

Keywords

Smoothing, Principal component analysis, Maximum-likelihood, Functional
principal component scores, Transformation to normal.
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Some comments on estimations under a
restricted linear model and its implicitly
restricted linear model

Yongge Tian

China Economics and Management Academy,
Central University of Finance and Economics, Peking, China

Abstract

In the investigation of the restricted linear model {y, X3| A8 =b, 0?Z},
the parameter constraints A3 = b are often handled by transforming into
an implicitly restricted linear model. The two models are not necessarily
equivalent when estimating the unknown parameters under different optimal
criteria. In this talk, I present necessary and sufficient conditions for the ordi-
nary least-squares estimations under the two models to be equal. In addition,
we consider relations between the best linear unbiased estimations under the
two models.

Keywords

Restricted linear model, Implicitly restricted model, OLSE, BLUE, Equality
of estimators, Moore-Penrose inverse of matrix, Matrix rank method.
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Logistic regression estimators comparison using
Pitman’s Measure of Closeness

Nurkut Nuray Urgan

Namik Kemal University, Turkey

Abstract

The multicollinearity may occur in many applications of the logistic regression
models, in this case Ridge estimator is used to combat multicollinearity in
logistic regression models. Liu logistic regression estimator, which combines
the advantages of Ridge and Stein estimates, is proposed as an alternative to
the Ridge Logistic estimator in the sense of mean square estimation criterion.
This paper provides theoretical results about the performance of Liu and
Ridge logistic regression estimator under the criterion of Pitman’s Measure of
closeness as an alternative criterion to the mean square estimation criterion.

Keywords

Logistic regression, Ridge logistic estimator, Liu logistic estimator, Pitman’s
Measure of Closeness.
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Estimation of the maximum displacement
response in structures with linear behaviour

Pedro Vieira', Paula Milheiro-Oliveira?
and Alvaro Cunha?

! University of Tras-os-Montes e Alto Douro, Portugal
2 University of Porto, Portugal

Abstract

The response of a structure characterized by a single degree of freedom and
excited by gaussian white noise is investigated in terms of its maximum abso-
lute displacement. The mean and mean square of the maximum absolute dis-
placement are studied based upon different approaches. Statistics and mean
values are computed by simulating the process obtained by discretizing the
exact solution of the motion equation and are compared with analytical tech-
niques: the Poisson method, the Vanmarcke method and the ACC method.
The Poisson and Vanmarcke methods constitute classical approximations to
this problem. The ACC (Advanced Censored Closure) method is more recent
(Muscolino, 2007) and is based on the assumption of a Gumbel model for the
maximum of i.i.d. Gaussian variables. It is known to be suitable for stationary
responses but it produces bad results when the response is non-stationary.
In this study, we show that the Generalized Extreme Value (GEV) distri-
bution is more suitable to solve this problem than the Gumbel model. The
parameters of the GEV distribution were estimated based on the L-moments
method. As a consequence the ACC method was modified to include a GEV
distribution of type II. We also concluded that the results obtained using the
GEV distribution in the ACC are more acurate than those obtained by the
other two methods.

Keywords

Stochastic differential equations, Maximum absolute response, ACC method,
GEV distribution.
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Reduced rank regression and multivariate
linear models

Dietrich von Rosen!, Tatjana von Rosen?
and Yonghui Liu®

! Swedish University of Agricultural Sciences, Uppsala, Sweden
2 Stockholm University, Sweden
3 Shanghai Finance University, China

Abstract

We present a number of new results concerning rank restrictions in general
multivariate linear models. Both restrictions on the mean and dispersion
matrix will be considered. The focus will be on the mathematical treatment
and the main purpose is to show several directions of extensions of existing
models as well as their treatment.
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On exact tests in unbalanced mixed linear
models

Tatjana von Rosen! and Dietrich von Rosen?

! Stockholm University, Sweden
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Abstract

Exact tests for variance components in unbalanced mixed linear models with
patterned covariance structures are presented. The derivation utilizes orthog-
onal transformations and a subsequent resampling. The work is related to
Gallo & Khuri (1990) and Ofversten (1993).

Keywords

Exact tests, Hypothesis testing, Unbalanced mixed models, Variance compo-
nents.
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Focused information criteria, model selection
and model averaging in a Tobit Model with a
non-zero threshold

Alan Wan'!, Zhang Xinyu? and Zhou Sherry?

! City University of Hong Kong, Hong Kong
2 Chinese Academy of Sciences, China

Abstract

In a recent paper, Claeskens and Hjort (2003) developed a Focused Infor-
mation Criterion (FIC) for model selection. Unlike common model selection
methods that lead to a single model for all purposes, the FIC selects dif-
ferent models for different purposes. In another paper, Hjort and Claeskens
(2003) presented model averaging as an alternative to model selection, and
suggested a local mis-specification framework for studying the limiting dis-
tributions and asymptotic risk properties of post model selection and model
average estimators in parametric models. Despite the bourgeoning literature
on Tobit models, little work has been undertaken with respect to model se-
lection explicitly in the Tobit context. In this paper, we propose FICs for
variable selection allowing for such measures as the MAD, MSE, and ex-
pected LINEX errors in a Type I Tobit model with an unknown threshold.
We also develop a model average Tobit estimator using values of a smoothed
version of the FIC as weights. The finite sample performance of model selec-
tion and model average estimators resulting from various FICs is studied via
a Monte Carlo experiment, where the possibility of using a model screening
procedure prior to combining the models is also demonstrated. Finally, we
present an example from a well-known study on married womenSs working
hours to illustrate the estimation methods discussed.

Keywords

Backward elimination, Censored regression, Local mis-specification, Model
screening.
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Quadratic forms, Jordan algebras and the
Wishart distribution

Jacek Wesolowski

Warsaw University of Technology, Poland

Abstract

Celebrated Lukacs (1955) characterization of the gamma distribution was ex-
tended to Wishart distribution in Olkin and Rubin (1962), and more recently
in Casalis and Letac (1996), Bobecka and Wesotowski (2002) and Boutoria,
Hassairi, Massam (2010). In all these results different versions of original con-
dition of independence of X +Y and X/(X +Y) for independent random
variables X and Y were considered, as for example independence of X +Y
and (X +Y)"Y2X(X +Y)~Y2 for independent positive definite random
matrices.

It seems that the very essence of the Wishart distribution is hidden not
in independence properties mentioned above, but rather in an invariance
property of regression of quadratic forms in the following sense: Let the space
Q of quadratic forms on R” be splitted in a direct sum Q1 ® ... D Qi, le X
and Y be independent random vectors in R™, let there exist a real number a
such that E(X|X +Y) = a(X +Y) and real distinct numbers by, ..., by such
that E(¢(X)|X +Y) = b;¢(X +Y) for any ¢ in Q;. Then Q = Q; & Qo,
R™ can be structured in a Euclidean Jordan algebra and X and Y have
Wishart distributions on symmetric cones related to the Jordan structures.
Moreover, the subspaces Q1 and Qs can be characterized as eigenspaces of an
intriguing linear operator ¥ acting on the space of symmetric endomorphisms
of the Euclidean Jordan algebra. Theses results will appear soon in Letac and
Wesolowski (2010).

Keywords

Backward elimination, Censored regression, Local mis-specification, Model
screening.
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A high dimensional MANOVA test with fewer
observations than the dimension

Takayuki Yamada' and Muni S. Srivastava?

! Kitasato University, Minato, Tokyo, Japan
2 University of Toronto, Canada

Abstract

We consider the problem of testing a linear hypothesis in a multivariate lin-
ear model when the N Xx p observation matrix is normally distributed with
unknown covariance matrix, and N < p, This includes the case of testing the
equality of several mean vectors. A test is proposed which is a generalized
version of the two-sample test proposed by Srivastava and Du (2008). The
asymptotic null and non-null distributions are obtained. The performance
of this test is compared, theoretically as well as numerically, with the core-
sponding generalized version of the two-sample Dempster’s (1958) test, or
equivalently Bai-Sarandasa test (1996) who gave its asymptotic version.

Keywords

MANOVA, Asymptotic null and non-null distributions, High-dimension, Power
comparison.
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Spectral and wavelet analysis of the Atlantic
North Circulation: a case study

Cristina Andrade'?, Joao A. Santos?
and Joao Corte-Real®

1 Polytechnic Institute of Tomar, Portugal
2 University of Tréas-os-Montes and AltoDouro, Vila Real, Portugal
3 University of Evora, Portugal

Abstract

Wavelet analysis has been used for numerous studies with atmospheric data
and is becoming a common tool for analysing one-dimensional time series, as
it is useful in determining the dominant modes within a time series, especially
in studying the displacement characteristics of a moving oscillating structure.
This property allows the analysis of its temporal evolution and the detection
of short duration events, even in large time series.

Due to the significant influence of the North Atlantic ridge (usually associ-
ated to the Azores high) in Iberian Peninsula winter climate, a better un-
derstanding of the physical mechanisms that contribute to its development
and maintenance is highly relevant. Aiming to isolate common periodicities,
three target areas were initially chosen to this case study (two over North
America at both tropospheric and stratospheric levels and one over the North
Atlantic at tropospheric levels). These areas were chosen taking into account
previous results, where some dynamical precursors of strong and persistent
North Atlantic ridges were already identified at specific locations over North
America and the North Atlantic. The analyses is focused in daily mean atmo-
spheric fields at different isobaric levels and for selected winters, with highly
contrasting dynamical conditions over the North Atlantic. Therefore, two dif-
ferent approaches are undertaken. Firstly, a power spectral analysis allows a
preliminary insight in order to identify common significant oscillations, which
might be considered a manifestation of a dynamical connection at the differ-
ent target areas. Secondly, a wavelet analysis significantly enhances this case
study.

Keywords

North Atlantic ridge, Wavelet analysis, Power spectral analysis.
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Estimation of superimposed complex
exponentials using covariance matching and
sparsity

Luis Blanco!, Montse N4ajar? and Francisco Rubio?!

! Technological Center for Telecommunications of Catalonia, Barcelona, Spain
2 Polytechnic University of Catalonia, Barcelona, Spain

Abstract

The inferencial problem of estimating superimposed complex exponentials
in general linear models is an old problem that plays a key role in multi-
ple fields such as seismics, medical diagnosis, array signal processing, etc.
Recent works based on sparse representations show promising results that
outperform traditional subspace methods.

A new algorithm based on a covariance-matching approach that preserves
sparsity is derived. The method considers a covariance matrix model based
on an overcomplete basis representation that tries to fit the variance of the
unknown parameters to the sample covariance estimate. Sparsity is enforced
by means of an [;-norm penalty term. The problem is reduced to an objective
function that can be solved efficiently using the LARS/homotopy algorithm
subject to a positive constraint. The algorithm proceeds in an iterative fashion
solving small linear systems of equations until a stopping criterion is fulfilled.

Keywords

Sparse signal representation, Least absolute shrinkage and selection operator,
Overcomplete basis, Least angle regression and selection.
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Estimation in singular chemical balance
weighing design with correlated errors

Bronistaw Ceranka and Malgorzata Graczyk

Poznan University of Life Sciences, Poland

Abstract

The problem of estimation of the total weight of objects in a chemical balance
weighing design when the errors have the same variances and are negative
correlated has been studied. A lower bound for the variance of the estimated
total weight is obtained and a necessary and sufficient condition for this
lower bound to be attained is given. Some designs for which the lower bound
is attained are constructed.

Keywords

Chemical balance weighing design, Incomplete block design, Total weight.
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Approximate upper confidence intervals on a
ratio of sums of variances

Ali Deeb! and Adel Elgafghuf?
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Abstract

Confidence intervals are very useful statistical inference tool, they are usually
constructed from completely specified distribution, however, in some cases
the exact distribution of the statistic of interest is unknown, then an approx-
imate distribution is derived and used to form an approximate confidence
interval for the parameter under consideration. Satterthwaite (1946) gave
an approximation of the distribution of a linear combination of chi-squared
variates as another chi-square with appropriate degrees of freedom. These
degrees of freedom are generally functions of the unknown variance compo-
nents and hence must be estimated. Satterthwaite (1946) and Birch (1990)
approximations are popular methods to construct confidence intervals on
A = (k101 +ko02)/ (k303 + k404) where 6; represents a variance of normal pop-
ulation and k; > 0 for ¢ = 1,2, 3,4 . This article proposes other methods for
constructing approximate upper confidence intervals on A = (61+65)/(03+6,)
and comparing them with those constructed under Satterthwaite and Birch
methods
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A new algorithm for initial cluster centers in
K-means clustering

Murat Erisoglu, Nazif Calig and Sadullah Sakallyoglu

Gukurova University, Turkey

Abstract

Clustering is a very well known technique in data mining. One of the most
widely used clustering techniques is the k-means clustering. Solutions ob-
tained from k-means clustering are dependent on the initialization of cluster
centers. In this paper, we propose an algorithm to compute initial cluster
centers for K-means clustering. Firstly two principal variables are selected by
the proposed methods. The data set is partitioned one at a time until the
number of cluster equals to the predefined number of clusters. The algorithm
has been applied to different data sets and good results are obtained.

Keywords

K-means algorithm, Initial cluster centers, Clustering algorithm, Rand index,
Classification accuracy.
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Methods for the recovery of missing data in
medical research

Danya Facchinetti!, Federico Tavolal,
Marie Claire Cantone! and Augusto Giussani?

! University of Milan, Italy
2 Helmholtz Zentrum Miinchen - German Research Center for Environmental
Health (GmbH), Germany

Abstract

The data collected in medical analysis are useful to describe physiological pro-
cesses. Due to the clinical environment, in which logistics and experimental
protocols have to follow first the patient needs, data collection can’t usually
be the same within a population study as for the time of sample collection.
Therefore the data collected of the single patients of a population can’t be
directly comparable to each other. This aspect limits the capability to define
a statistical model able to describe the process studied.

In order to bypass this problem, different statistical approaches have been
studied to reconstruct the missing data in every data set related to the pa-
tients, so that at the end every data set would have the same number of data
at the same time point, which make them directly comparable as a synthesis
of real and simulated data. The different approaches studied in this work are
the smoothing exponential, the moving average, regressive and autoregressive
models.

Once the different data sets are directly comparable and then analyzed, a
model is defined and then validated, applying it to the initial data sets with-
out the simulated data.

In this work it has been considered, as an example, the typical case of a PET
(Proton Emission Tomography) study in order to define the biokinetic of the
radiopharmaceutical, due to dosimetric purposes, in which starting from real
data sets collected from plasma, urine and organ images, missing time point
data have been simulated.
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Missing data, Time series analysis, PET, SPECT.
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A Poisson mixture regression model:
application to financial data

Susana Faria and Fatima Gongalves

University of Minho, Guimaraes, Portugal

Abstract

Poisson regression has been recognized as an important tool for analyzing
the effects of covariates on count data. However, conditional on covariates,
the Poisson assumption of mean-variance equality may not be valid when
data are potentially overdispersed. Alternative methods of analysis have been
proposed to deal with the overdispersion problem. Poisson mixture regression
models are appropriate when the extra variability comes from the unobserved
heterogeneity of the population, which composes of two or more subgroups
mixed in various proportions, in the presence of covariate information.
These models are applied to a real data set for credit-scoring purposes. We
try to predict the number of defaulted payments of a client. The number of
components in the mixture model is deemed to be unknown and estimated
from the data. Using covariates in all components we aim to reveal the impact
of demographic and financial variables in creating different groups of clients
and to predict the group to which each client belongs, as well as his expected
number of defaulted payments.

Keywords

Mixture Poisson regression models, EM algorithm, Overdispersion, Count
data.
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Resampling techniques in the optimal choice of
the threshold in extremal index estimation

Dora Prata Gomes!' and Manuela Neves?

! New University of Lisbon, Portugal
2 Technical University of Lisbon, Portugal

Abstract

Classical extreme-value theory for stationary sequences of random variables
has to deal with one of the parameters governing the behaviour of the ex-
tremes, the extremal index. This parameter plays a special role in the de-
scription of the dependence between exceedances over a high threshold.

The estimation of the extremal index is then performed on the basis of the k
order statistics in the sample or on the exceedances over a high level u,,. The
estimators considered in the literature, despite of having good asymptotic
properties, present high variance for high levels and a high bias when the
level decreases, showing then a strong dependence on the high threshold u,,,
for finite samples. A compromise between these two measures is obtained by
considering the mean squared error, MSE. A question that has been often
addressed is the choice of u,, that minimizes the mean squared error. The
selection of that threshold is then required.

By using resampling techniques (i.e. bootstrap and/or jackknife) an heuristic
approach for estimating the level u,,, that asymptotically gives the minimum
MSE of an estimator of the extremal index is suggested, based on Lahiri
et. al. (2007) method. The key idea of the method considers the bootstrap
estimation of the variance and the bias of the block bootstrap estimator. The
proposed rule is based on the Jackknife-after-Bootstrap (JAB) that yields a
nonparametric estimator of the variance of a block bootstrap estimator.

A simulation study as well as a real case study are shown.

Keywords

Bootstrap, Estimation, Extremal index, Jackknife.
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A - optimal spring balance weighing design
under some condition

Malgorzata Graczyk

Poznan University of Life Sciences, Poland

Abstract

In the paper, some investigation of the A-optimal spring balance weighing
design under the assumption that the errors have different variances are dealt
with. Its topic is concerned with the determining of the lower bound of the

, -1
tr (X G’lX) . Moreover, the new construction method of the optimal

design is presented.

Keywords

A-optimal design, Balanced incomplete block design, Spring balance weighing
design.
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A family of near-exact approximations based on
truncations of the exact distribution for the
generalized Wilks Lambda statistic*
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Abstract

In multivariate analysis the generalized Wilks Lambda statistic is used to
test the independence among m sets of random variables, under the nor-
mality assumption. For the case where at least two sets, among the m sets,
have an odd number of variables, we do not have the exact distribution in a
manageable form, adequate for further manipulation. Thus, we expressed the
exact characteristic function of this well known statistic under the form of the
characteristic function of an infinite mixture of Generalized Integer Gamma
distributions and, based on truncations of this exact characteristic function,
we obtained a family of near-exact approximations, as finite mixtures of Gen-
eralized Integer Gamma distributions and Generalized Near-Integer Gamma
distributions, which by construction match the first two exact moments. The
members of the family of near-exact approximations developed this way dis-
play an asymptotic behaviour for increasing number of variables. The cor-
responding near-exact cumulative distribution functions are obtained in a
concise and manageable form, relatively easy to implement computationally,
allowing for the computation of virtually exact moments and quantiles. We
undertake a comparative study for small sample sizes, using two proximity
measures based on the Berry-Esseen bounds, to assess the performance of the
near-exact approximations, for different numbers of sets and different num-
bers of variables in each set, and also to compare them with a near-exact
approximation based on factorizations of the exact characteristic function.

Keywords

Independent random variables, Characteristic function, Sum of Gamma,
Mixtures, Proximity measures, Small sample sizes.
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An extended least angle regression for
contingency tables
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Abstract

In Hirose and Komaki (2010), we extended the least angle regression algo-
rithm (Efron, Hastie, Johnstone, and Tibshirani, 2004). The extended least
angle regression is used for estimating parameters and selecting models in the
generalized linear regression problem while the original least angle regression
is used in the linear regression problem. In this presentation, we treat contin-
gency tables. We consider the dually flat space of distributions corresponding
to contingency tables. The extension is based on the information geometry
of dually flat spaces. Information geometry is an generalization of Euclidean
geometry. We illustrate the extended least angle regression algorithm for con-
tingency tables and show results for some examples.
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A model selection criterion for discriminant
analysis of several groups when the dimension
is larger than the total sample size
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Abstract

The program of the Conference is concerned with the problem of selecting
variables in multiple group discriminant analysis for high-dimensional data
with fewer observations than the dimension. We consider a selection criterion
based on approximately unbiased for AIC type of risk. When the dimension
is large compared to the sample size, AIC type of risk cannot be defined.
We propose AIC by replacing maximum likelihood estimator with ridge-type
estimator. This idea follows Srivastava and Kubokawa (2008). It has been
further extended by Yamamura et al. (2010). Simulation revealed that the
proposed AIC performs well.

Keywords

Akaike information criterion, Discriminant analysis, Ridge-type estimator,
High dimensional data.

References

Srivastava, M.S. and Kubokawa, T. (2008). Akaike information criterion for se-
lecting components of the mean vector in high dimensional data with fewer
observations. J. Japan Statist. Soc. 38, 259-283.

Yamamura, M., Yanagihara, H. and Srivastava, M.S. (2010). Variable selection in
multivariate linear regression models with fewer observations than the dimen-
sion. Japanese J. Appl. Statist. 39(1), 1-19.



232 Tomas Jurczyk

Problems caused by multicollinearity and
outlier presence
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Abstract

This poster is an illustration of problems caused by multicollinearity and
outlier presence in the data. Through simple examples we can see behaviour
of classical least squares method but also behaviour of robust least trimmed
squares (LTS) method in different situations. The most interesting is inves-
tigation of functionality of just mentioned LTS in revealing outliers in the
situation where majority of the data suffers from multicollinearity. This is
closely knit with the possibility of using LTS (or its generalization LWS) as
a tool for multicollinearity detection. We are going to present also a proposal
of a new method which can be potential candidate for solving both prob-
lems (multicollinearity as well as outlier presence) together. Our proposal is
logical combination of techniques used for dealing with multicollinearity and
techniques used for dealing with outliers.
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D-optimal chemical balance weighing designs
with n = 0 (mod 4) and 3 objects
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Abstract

In this paper the problem of estimation of the individual weights of three
objects using a chemical balance weighing design is considered. We use the
criterion of D-optimality. We assume that the variance matrix of errors is the
matrix of first-order autoregressive process. Such problems were discussed in
Li and Yang (2005) and also in Yeh and Lo Huang (2005). We present new
results of D-optimal designs in certain class of designs with the design matrix
X € M,«3(%£1) such that each column of matrix X has at least one 1 and
one —1.
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Block design with nested rows and columns for
research on food acceptability limitation for
Tetranychus urticae
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Abstract

We presented properties of some partially balanced block designs with nested
rows and columns. The designs are considered for near-factorial experiments,
when there are a levels of experimental factor A and b levels of experimental
factor B and there is one control treatment added. We carried out our con-
sideration by the derived mixed linear model resulting from randomization of
blocks, rows and columns. For this model of observations, some properties of
estimation of treatment contrasts are discussed. We calculated the efficiency
factors of estimation of treatment contrasts.

We formulated theorems for some partially balanced block designs with nested
rows and columns to be designs possessing special properties. Plant protec-
tion experiment on limitation of food acceptability for T. urticae is given to
show how the obtained results can be applied.

Keywords

Block design with nested rows and columns, Mixed model, Factorial experi-
ments, Near-factorial experiments, Tetranychus urticae.
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Forecasting accuracy. New evidences based on
the Ma-competition

Ana Jesus Lépez, Blanca Moreno and Rigoberto Pérez
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Abstract

Forecasting availability has widely increased, suggesting the need of analyzing
the adequacy of different alternative methods. One of the main empirical
researches in this field is the M-Competition developed by Makridakis and
Hibon, whose last edition (M3) is referred to 2000.

The M3 Competition is based in 3003 time series and 24 forecasting tech-
niques, including naive procedures, explicit trend models, decomposition meth-
ods, ARIMA model, expert systems and neural networks, and leading to some
interesting results (which are quite similar to those obtained in previous edi-
tions). Furthermore, this investigation confirms two interesting facts: first,
more sophisticated procedures do not necessarily improve the quality of the
obtained results and second, the accuracy of the combined forecasts increases
with regard to the individual procedures.

Since the M3-Competition only includes five different accuracy measures, in
this paper we propose the use of new indicators, including the Theil index
(U) and some other measures based on the Information Theory.

More specifically, given a variable Y we focus on the quadratic unquietness
of Y defined by R. Pérez (1985) as follows:

H(Y):;Z:<E§/Y)—l)

and we propose the quadratic information related to the forecasts as a mea-
sure of the forecasting adequacy defined as follows:

10(v,¥) = H(Y) ~ H (v/IV]) (1= ry5)

where ry, ¢ is the linear correlation coefficient between actual and forecasted

values and H (Y/ [?]) is the quadratic unquietness conditioned to the fore-
casting intervals, given by the expression:

1 (v/171) = Yo (19]) ot (72
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The application of these measures to the M3 Competition database leads
to some interesting results about the forecasting accuracy of the considered
procedures.
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Combining models in discrete discriminant
analysis
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Abstract

Diverse Discrete Discriminant Analysis (DDA) models perform differently on
different sample observations (Brito et al. (2006)). This fact has encouraged
research in combined models for DDA. This research seems to be specially
promising when the a priori classes are not well separated or when small
or moderate sized samples are considered, which often occurs in practice. In
this work we evaluate the performance of a linear combination of two DDA
models (Marques et al. (2008)): the First-Order Independence Model (FOIM)
and the Dependence Trees Model (DTM) (Celeux and Nakache (1994). The
proposed methodology also uses a Hierarchical Coupling Model (HIERM)
when addressing multiclass classification problems, decomposing the multi-
class problems into several bi-class problems, using a binary tree structure
(Sousa Ferreira (2000)). The analysis is based both on simulated and real
datasets. Results include measures of precision regarding a training set, a
test set and cross-validation. The R software is used for the algorithm’s im-
plementation.

Keywords

Combining model, Discrete discriminant analysis, First-order independence
model, Dependence trees model.
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Mendelian randomisation using instrumental
variable
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Abstract

In epidemiological research, the causal effect of a modi able phenotype or
exposure on a disease is often of public health interest. Randomised con-
trolled trials to investigate this effect are not always possible and inferences
based on observational data can be confounded. However, if we know of a
gene closely linked to the phenotype without direct effect on the disease,
it can often be reasonably assumed that the gene is not itself associated
with any confounding factors — a phenomenon called Mendelian randomisa-
tion. These properties de ne an instrumental variable and allow estimation of
the causal effect, despite the confounding, under certain model restrictions.
In this paper, we present a formal framework for causal inference based on
Mendelian randomisation and suggest using directed acyclic graphs to check
model assumptions by visual inspection. This framework allows us to address
limitations of the Mendelian randomisation technique that have often been
overlooked in the medical literature.
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Unreplicated experiments in early stage
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Abstract

In plant breeding trials, during the early stages of the improvement process,
it is not possible to use an experimental design that satisfies the requirement
of replicating all the treatments because of the large number of genotypes in-
volved, the small amount of seed and the low availability of resources. Hence,
the unreplicated designs are used for early generation testing when hundreds
or even thousands new genotypes need evaluation in the same trial using a
limited amount of seed that is enough for one replicated only. To control the
real or potential heterogeneity of experimental units, control (check) plots
are arranged in the trial.

There are many methods of using information resulting from check plots. In
the paper the main tool of exploring this information will be based on a re-
sponse surface methodology (RSM). At the beginning we will try to identify
response surface characterizing experimental environments. The obtained re-
sponse surface we will be then used to adjust the observations for genotypes.
Finally, so adjusted data will be used for inference concerning the next steps
of breeding program. The theoretical considerations will be illustrated with
the example dealing with spring barley.



Elsa Moreira, Joao T. Mexia 241

Clustering of loglinear models using likelihood
ratio tests p-values to find homogeneous regions
regarding drought management*
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Abstract

The Alentejo in the southern Portugal a is a region that often is subject to
severe and extreme droughts. The main concern of the present study was to
know if Alentejo should or not be considered a region aiming at drought man-
agement. So, montly time series of Standardized Precipitation Index (SPI)
with 67 years correspondent to 40 meteorological stations in the region were
selected in order to be analyzed. These series were used to compute contin-
gency tables for the transitions between drought classes, considering 4 levels
of drought classes. Then, to this contingency tables appropriate loglinear
models were fitted in order to obtain estimates of the drought class transi-
tions probabilities. Finished the model fitting phase, the starting point for a
second phase, was in fact the existence of 40 objects, described by the cor-
respondent loglinear models, that we wish to classify and group according
to some common characteristics. So, the similarity of the objects reduces to
the similarity of their loglinear models. Since the models are members of the
same family, the models similarity is defined as the closeness of their vec-
tors of model parameters. The technique used to finding similarity between
loglinear model parameters was the Likelihood Ratio Tests (LRT) where the
similarity measure is the asymptotic p-value associated with the model link-
ing test. If the p-value is large, the null hypotheses of equality between the
vectors of parameters is likely to be true. A p-value similarity matrix was
then computed in order to detect possible groups of similar objects. Two
model linking tests were performed, one considering that the loglinear model
parameters are all of interest and another considering that just some of the
parameters are of interest. After several attempts of identify clusters that
could delimit regions, none was found. Therefore, according to the present
study, the Alentejo could be considered as an homogeneous region aiming at
drought management.

Keywords: Loglinear models, Drought class transitions, Likelihood ratio
test, Model linking, p-value.
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Rank tests of symmetry with measurement
errors
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Abstract

In many practical applications we often need to test the hypothesis that the
new treatment is better than the current, or that older twin has different
properties than younger, or for examle the left eye can see sharper than the
right one. In all these situations we use one-sample test of symmetry. We will
consider rank tests for their simplicity, robustness and other profitable prop-
erties. In many cases when the values of the random variable of our interest
are obtained by measurement can happen that we do not get the accurate
value of the random variable, but we get the value affected by measurement
error. Application of parametric methods in this case in not very convenient,
because we do not know the exact distribution of the errors and their estima-
tion can make the situation more difficult. We will show how easy the rank
tests can deal with this situation.
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Abstract

The main goal of this presentation is to give a general perspective on Jordan
algebras, their structure and their role in ares such as Quantum Mechanics,
Physics, Analysis, Geometry, Statistics and more recently Optimization and
Combinatory. It is not our purpose to describe the Jordan theory in an ex-
haustive way but only to introduce this so important subject, highlighting
those who have contributed most to that development.
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of moment structures with an application to
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Abstract

Asymptotic expansions of the joint distributions of functions of sample means
and central moments up to an arbitrary order in multiple populations are
given by Edgeworth expansions. The asymptotic distributions of the param-
eter estimators in moment structures under null /fixed alternative hypotheses
and the chi-square statistics based on asymptotically distribution-free the-
ory under fixed alternatives are given as applications of the above results.
Asymptotic expansions of the null distributions of the chi-square statistics
are also derived. For parameter estimators with the chi-square statistic, the
linearized estimators are dealt with as well as fully iterated estimators.
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Abstract

Large scale sample surveys are usually designed to produce reliable design-
based estimates of various characteristics of interest for large geographical
regions or subgroups of a population. However, for effective planning in a
wide variety of fields, there is a growing demand to produce similar estimates
for smaller geographical areas and sub-populations for which adequate sam-
ples are not available. In fact, sample sizes are often very small or even zero in
many small areas of interest, which results in unreliable direct design-based
small area estimates. This makes it necessary to employ indirect estimators
that Sborrow informationT from related small areas through linking models,
using recent census and current administrative data, in order to increase the
effective sample size and thus precision. Such indirect estimators are often
based on explicit linear mixed models that provide a link to a related small
area through the use of supplementary data. The empirical best linear un-
biased prediction (EBLUP) approach is the most popular method for the
estimation of small area parameters of interest. However, in order to guar-
antee the calibration in publication and to protect against possible model
misspecification, the mean of the small area estimates is often forced to equal
the design-based estimate for a larger region for which the design-based es-
timate is sufficiently accurate. Thus, calibrated or benchmarked small area
estimators are needed. In this paper, it is proposed a benchmark small area
estimator based on a longitudinal area level model under restrictions. It is
showed that such estimator, which guarantees the concordance between the
model-based small area estimates and the design-based estimate for a larger
region, is the best linear unbiased predictor (BLUP) accordingly to the over-
all criterion defined by Wang et al. (2008). It is considered a direct and a
synthetic estimator for a larger region. The mean squared error (MSE) of the
benchmarked predictor is also discussed. Finally, it is presented an empiri-
cal study using data from the Prices of the Habitation Transaction Survey
conducted by the Portuguese Statistical Office.

Keywords

Calibration, Linear mixed models, MSPE of the benchmarked EBLUP, Small
area estimation.
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Abstract

Boosting is an iterative algorithm that performs a linear combination of multi-
ple predictions (function estimates) and can be applied both to regression and
classification. Usually the individual predictors have mediocre performance
in terms of misclassification error rates, like for instance stumps which are
decision or regression trees with just one split. Nevertheless, the final linear
combination found by boosting improves the performance of base classifiers,
both theoretically and empirically, and produces a highly accurate classifica-
tion rule. In our application we have a very small number of observations (9)
and thousands of variables (genes) and so it will be very difficult to find a
single accurate classifier. For that reason we decided to use stumps, as the
data is not enough to build larger decision trees. However, by building many
stumps, which will model different aspects of the data, and then combine
them linearly with boosting, we hope to find a good classifier.

Our individual classifiers, stumps, are expected to present a large bias, due to
their simplicity. Boosting is a bias reduction technique and typically improves
the performance of a single (simple) tree model. The procedure starts by
building in the first iteration a stump to predict if a certain example belongs
to class wy (in our application ascorbic acid) or not. Those observations which
were not correctly classified by this stump will have a larger weight in the
next iteration; the opposite happens with the ones correctly classified. In the
end we have a set of M models (stumps in our case) and a weighted linear
combination of them is found as the final model.

The ada package (Culp et al. 2006) implements the original AdaBoost algo-
rithm (Freund and Schapire 1996, 1997) with other extensions. Some impor-
tant features incorporated in this package include the use of both regression
and classification trees for boosting and also various useful plots that aid
in assessing variable importance and relationships between subsets of vari-
ables. This last feature is particularly interesting for us because, as we have
thousands of variables (genes), we want not only an accurate final prediction
model but mainly a way of choosing amongst those thousands of genes, the
ones that matter.

The motivation for this work is to identify the genes involved in cell prolifera-
tion due to ascorbic acid (AA) and its stable form ascorbic acid 2-phosphate
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(AA2P). Our skin, besides providing cover for the underlying soft tissues, it
also performs many additional functions, including protection against injury,
bacterial invasion and desiccation. Obviously any lesion must be rapidly and
efficiently repaired in order to keep homeostasis. Skin consists of two layers:
an outer epidermis and a deeper connective tissue layer, the dermis. Fibrob-
lasts, the most abundant cell type in the connective tissue, are responsible for
the synthesis of almost the entire extracellular matrix and thus contribute to
skin regeneration. There is evidence that fibroblasts found at sites of lesions
proliferate more and more actively secrete extracellular matrix.

Ascorbic acid (AA), also known as vitamin C, is a sugar acid with antioxidant
properties. ROS (reactive oxygen species that appear due to lesions and cyto-
toxic molecules) which contain unpaired electrons may interact with nucleic
acids, proteins or lipids destroying them. Ascorbic acid can terminate these
chained radical reactions by being a stable electron donor in interactions with
free radicals.

Ascorbic acid 2-phosphate (AA2P) is a stable form of vitamin C and, as
ascorbic acid, it is involved in enhanced cell proliferation and relative rate of
extracellular matrix synthesis.

Our aim is to determine the genes involved in cell proliferation due to AA and
AA2P treatments and we use the same dataset that was used in (Duarte &
al. 2009). The dataset is a microarray matrix where the whole human genome
is scanned to extract the expression profiles. Both treatments and controls
(scorbutic cells) were analyzed in triplicate.

Important genes are those where expression profiles of AA and AA2P treated
cells are significantly higher than scorbutic cells. This means a particular gene
over expression being transcriptional products more abundant and available
to cell proliferation.
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Abstract

This study aims to evaluate the performance of five linear statistical models
in the prediction of the next day hourly average ozone (O3) concentrations.
The selected models are: (i) multiple linear regression (MLR); (ii) principal
component regression (PCR); (iii) independent component regression (ICR);
(iv) quantile regression (QR); and (v) partial least squares regression (PLSR).
As far as it is known, no study was presented comparing the performance
of these five linear models for predicting tropospheric ozone concentrations.
Moreover, it is the first time that ICR is applied with this aim. The considered
ozone predictors are meteorological data (hourly averages of temperature,
relative humidity and wind speed) and environmental data (hourly average
concentrations of sulphur dioxide, carbon monoxide, nitrogen oxide, nitrogen
dioxide and ozone) of the previous day collected in an urban site with traffic
influences. The analysed period was May and June 2003.

The QR model, which tries to model the entire distribution of the O3 concen-
trations, presents better performance in the training step, because it tries to
model the entire distribution of the O3 concentrations. However, it presents
worst predictions in the test step. This means that a new procedure should
be found better than the one applied (k nearest neighbours algorithm) that
can be able to estimate the percentiles of the output variable in the test
dataset with more precision. From the five statistical models tested in this
study, the PLSR model presents the best predictions of tropospheric ozone
concentrations.

Keywords

Air pollution, Tropospheric ozone, Statistical models, Concentration level
prediction.
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Orthogonal families for one and two tier prime
basis factorials

Paulo C. Rodrigues!?, Vera Jesus! and Joao T. Mexial
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Abstract

When the experiments in a family have the same structure and correspond
to the treatments of an orthogonal design, we have an orthogonal family of
experiments.

The aim of this paper is to show how Jordan algebras (Seely, 1970a, b, 1971;
Seely and Zyskind, 1971; Fonseca et al., 2006; Jesus et al., 2009) can be used
to derive the appropriate analysis of variance for certain classes of linear
regression model, namely to carry out joint analysis for orthogonal families
of experiments. The case in which the individual experiments are one and
two strata prime basis factorials is singled out.

Keywords

Commutative Jordan algebras, Double tier, Factorial designs, Families of
models, Orthogonal models.
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Asymptotically optimal linear bias corrections
in minimum mean square error estimation

Jordi Serra and Francisco Rubio

Technological Centre for Telecommunications of Catalonia, Spain

Abstract

We investigate the class of bias corrections given by affine functions of param-
eter estimators minimizing the mean square error (MSE) in a general linear
model. We consider both linear minimum MSE estimators in a Bayesian set-
ting as well as linear unbiased minimum variance estimators that are given
as a function of the population covariance matrix of the observation.

In principle, naive methods based on simple scaling and leading to an optimal
correction factor that depends upon the population covariance matrix are not
realizable if the latter is unknown. We concentrate on the set of solutions re-
lying on directly replacing the covariance matrix with its sample covariance
matrix estimator. By resorting to some recent results from random matrix
theory, we derive a family of realizable estimators that are asymptotically
optimal under a general asymptotic regime considering high dimensional ob-
servations and relatively small sample-sizes.

Keywords

Linear estimation, Bias correction, Sample covariance matrix, Random ma-
trix theory.
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Concordance correlation coefficient: an
incursion into virtual reality
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Abstract

Lin (1989) defined a new reproducibility index, named concordance correla-
tion coefficient, to quantify the agreement between two measurements. This
coefficient has two components: precision, which evaluates how far the obser-
vations deviate from the adjusted linear regression line, and accuracy, that
takes account of the deviation between the regression line and the concor-
dance line. To quantify the agreement between more than two measurements
several generalizations have been proposed (e.g. Barnhart et al., 2002). If the
objective is to give emphasis to the agreement of the lower or higher observa-
tions, a weighted concordance coefficient should be used, e.g., the top-down
concordance coefficient (Iman and Conover, 1987).

Virtual Reality (VR) allows the generation of realistic scenarios that have
been used to study people behavior in several scopes, namely to assess beha-
vioral compliance with safety warnings (Duarte et al., 2010). The type of
warnings and the level of environmental clutter can result in different space
exploration strategies. The concordance correlation coefficient was used to
evaluate the agreement of space exploration maps among five experimental
conditions, defined by the type of warning and the level of clutter. Top-down
concordance coeflicient was also used and the results of these two coefficients
were compared. The potentialities of these measures of agreement in the
analysis of space exploration maps in VR-based studies are discussed.
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Agreement, Concordance correlation coefficient, Virtual reality.
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Effect of data discretization on the classification
accuracy in a high-dimensional framework
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Abstract

Computionally efficient methods for classification are known to preform bet-
ter when they are based on the discrete data, and this is especially important
in a high dimensional setting, i.e. when the number of feature variables, p, is
comparable to or greater than the number of observations, n. The goal of this
on-going study is to empirically evaluate discretization of the continuous fea-
tures and explore the effect of this procedure on the performance properties
of a high dimensional classifier.

In order to represent a of variety discretization measures we focus on the
hierarchical structure in Peng et al. (2009) and embed it into a high dimen-
sional framework. We then explore six different discretization methods that
can be seen in terms of supervised or unsupervised. Supervised discretiza-
tion methods, also known as class-driven discretization technique, utilize the
class membership, whereas unsupervised methods are known as thresholding
as they mainly discretize the feature variables with regard to interval width
or interval frequency.

As the goal of classification is to correctly predict a class membership of an
observation we optimize the discretization procedure using the misclassifica-
tion probability as a measure of the classification accuracy. To compare the
classification performance between continuous feature and discretized ones
we consider three supervised methods, k-nearest neighbor, Naive Bayes and
a type of C4.5. To capture the effect of high dimensionality we investigate a
variety of p for a fixed n, which makes it possible to evaluate the combined
effect of the discretization and growing dimensionality.

Since the discretization is a data transformation procedure another aspect
of this step is to investigate how the dependence structure is affected by
the discretization. Accounting for such structures can improve accuracy and
lead to models that are more interpretable (see Deng and Yuan 2009). For
comparison of the dependence structure for discretized features with the orig-
inal ones, two different performance measures were used; Frobenius norm and
Kullback-Leibler loss. Various types of covariance were considered in the data
generating process to explore the effect of discretization on the data depen-
dence structure.

Current results reveal that a supervised entropy-based measure gives the over
all lowest misclassification probabilities, whereas it alters the dependence
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structure mostly. The discretization method that best retain the dependence
structure is an unsupervised binning measure.
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Supervised classification, Discretization, High dimensionality, Misclassifica-
tion probability.
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Abstract

The aim of the present study was to test a hypothetical model to exam-
ine whether social support and physical symptoms are relevant predictors
of Quality of Life (QoL) domains (general, physical and mental well-being)
and Subjective Well-being (SWB), in Portuguese patients with chronic dis-
eases. Structural Equation Models (SEM) were used to test the quality of
the hypothesized model, estimating the simultaneous effects of predictors on
the outcome variables. A sample of 572 patients was recruited from central
hospitals in various districts of Portugal. All completed self-reported ques-
tionnaires assessing socio-demographic and clinical variables, social support
(MOS Social Support Survey) and physical symptoms (Portuguese version of
Psychosomatic Symptom Checklist). The hypothesized model fitted the data
reasonably well. It was found that social support had an independent posi-
tive impact on both QoL and SWB, after controlling for physical symptoms,
whereas physical symptoms had a negative impact on the QoL and SWB.
These findings suggest that, the greater the social support patients perceive
the more facilitated will be their adjustment, which in turn will affect their
quality of life.
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Chronic disease, Quality of life, Structural equation modeling.
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Abstract

In this paper, the Stein-type r-k class estimator and positive-rule Stein-type r-
k class estimator are introduced for the parameter vector in a linear regression
model when it is suspected that the parameter vector may be restricted to
a linear manifold. Bias and quadratic risks of the proposed estimators are
derived and some sufficient conditions on the ridge parameter k and the
departure parameter A are derived for the superiority of the positive-rule
Stein-type r-k class estimator over the r-k class estimator by Baye and Parker
(1984), the restricted r-k class estimator by Xu and Yang (2010) and the
Stein-type r-k class estimator, respectively.
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Uncertain prior information, r-k class estimator, Restricted r-k class estima-
tor, Positive-rule Stein-type r-k class estimator, Quadratic risk.
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Many happy returns, Simo

Erkki P. Liski

University of Tampere, Finland

Fig. 1. Erkki Liski and Simo Puntanen, Montreal 1976.

Simo Puntanen was born on the 20th July 1945 at Perdseinéjoki, the eldest
son of Viljami Puntanen and his wife Kyllikki, before the family moved to
Tampere, where he spent his childhood. He married Soile in the late 1960s
and their first daughter Niina was born at the appointed time.

Simo started his studies in 1965 at a new faculty of the University of Tampere
— the Faculty of Economics and Administration which was founded just in
1965. I started my studies one year later at the same faculty. In those days
our university went through a period of rapid growth and development. The
professorship in computer science — the first one in the Nordic countries —
was founded in 1965, the full professorship in statistics in the same year and
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Fig.2. Erkki and Leena Liski, Anna, Simo, Niina and Soile Puntanen, Finland
1976.

the mathematics program started at the beginning of 1967. Just statistics,
mathematics and computer science were also Simo’s main subjects.

Soon after his basic studies in the late 60’s Simo acted as part time assistant
in Mathematics. As far as I remember, I attended his mathematics exer-
cise group in the spring term 1967. In 1970 he started acting as lecturer is
Statistics. In these times we got to know each other, as well as Pentti Huuh-
tanen and Tarmo Pukkila. Our professor was Eino Haikala — a very inspiring
teacher and a great personality. He was not a usual professor, but also a
farmer, gardener and a divine storyteller, among others.

This was the beginning time, and there was no research tradition at our de-
partment. So we had no patterns of research or supervision of postgraduate
studies. Everybody had to be self-guided. We hardly had any clear under-
standing of the demands of an academic career. However, Simo got a research
training which was better than the training according to our usual standards.
He attended a special research training program that was a pilot experiment
for a new type of research training. The idea was to give in the beginning of
studies in short time intensive training especially in mathematics, statistics
and computer science, i.e., in subjects which were considered important in
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Fig. 3. Simo Puntanen (ISR Short Book Reviews Editor), Ali S. Hadi (ISR Editor-
in-Chief) and Erkki Liski at the statistics library, Tampere 1991.
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Fig. 4. Jan Hauke and Simo Puntanen, Krakow, Poland 2009.
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Fig. 5. Augustyn Markiewicz, Simo Puntanen, and G6tz Trenkler, Tampere 2007.

research. This pilot lasted two years and these ideas were due to put into ac-
tion in a new faculty of methodological sciences. The faculty did not become
true and the pilot training was put into practice only once. The soul of this
new methodological research training was young professor Seppo Mustonen,
now Professor Emeritus from the University of Helsinki. Mustonen was an
advisor of the strong and charismatic rector Paavo Koli and Mustonen had
an important role in the emergence of the faculty of Economics and Adminis-
tration. But the new faculty of methodological sciences did not become true,
and disappointed with this turn of events Mustonen left Tampere.

Throughout his career Simo has been very active in developing the use of
computer in teaching of statistics. Especially the Survo system — a creation
of Seppo Mustonen — is his favourite. Before coming to Tampere in the mid-
1960s Mustonen worked at the electronics department of the Finnish Cable
Factory, that was one of the first places in Finland where the research of
automatic data processing started. Mustonen’s task was to take care of sta-
tistical programming and there he started developing a statistical program
Survo. Various forms of Survo have existed during the last 50 years and it
has developed to a general computing environment. The use of Survo system
in teaching basic statistics courses in Tampere University started since the
year 1975 and Simo was heavily involved in this development work. The role
of computer in teaching of statistics has also been one central theme in his



Erkki P. Liski 265

s — 4 Wl Y

Fig. 6. Harri Hietikko, Simo Puntanen, Tarmo Pukkila, and Pentti Huuhtanen in
COMPSTAT 84, Prague 1984.

Fig. 7. Simo Puntanen, C.R. Rao (Opponent), Eino Haikala (Custodian). Simo’s
doctoral dissertation in Tampere 1987.
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research. Simo has taken care of building and sustaining the Survo culture in
our University for decades to date.

Professor Haikala retired in 1976 and Tarmo Pukkila became the professor
of statistics. Tarmo started to emphasize the importance of research and the
necessity of international co-operation. In practice this meant attending and
organizing conferences, inviting foreign scientists etc. However, before the
start of this primary era of international co-operation we did with Simo one
major trip to United States. Simo has relatives in New Hampshire and he had
decided to visit them in 1976. Presumably his plan was to travel with his wife
but they had two small children and Soile was pregnant with her third child
when the trip was due to start in August 1976. Their son Ville was happily
born in 1977. So I became the substitute of Soile. We landed at the JFK
International Airport, New York, and went then by bus to Keene in New
Hampshire. George Styan had visited our University first time in January
1976, and hence we got the idea to drop in on George and McGill University,
although George was not personally present in Montreal. I do not remember
if we knew that in advance. In Vermont, on our way to Montreal, we run
across in a motel a charming lady who was traveling by car to Montreal. She
promised to take us with her to Montreal next day. Next morning the lady
had vanished and we took a taxi to Montreal. At previous night the musicians
of the band playing in the motel had tipped us off about interesting targets
in Montreal and given us some addresses. In Montreal we dropped in one of
the recommended targets. It took a while to realize that we were in a gay bar,
and then we rushed out — we were severely homophobic. Montreal Olympics
1976 were already over but we visited olympic stadium, of course. These were
the Lasse Viren Olympics and the long distance running was our sport.

In the 70s Simo organized many Nokia Summer Olympics. Nokia is the local-
ity where Simo’s summer cottage was situated and where he nowadays lives.
The 1500 m, 5000 m or 10000 m run was the serious business, but the fab-
ulous party after the games at the summer cottage was the real experience.
The cottage was in a marvelous situation near a lake, and besides the cottage
has an interesting history. Simo’s farther Viljami was a journalist, like Simo’s
second daughter Anna nowadays. Viljami knew a lot of people, among others
Arvo “Poika” Tuominen who was also a journalist and much more. Viljami
bought the cottage from Arvo “Poika”. His nickname Poika was given because
his boyish looks — poika means “boy” in Finnish.

In 1977 Simo organized a very special and immemorial meeting with Arvo
“Poika” Tuominen (1894-1981) who was a Finnish communist revolutionary
and later a social democratic journalist and politician. We had an opportu-
nity to discuss with Tuominen. Finally, it was not a discussion but more like
Tuominen’s presentation and performance. He was a very charismatic person-
ality. In 1922 and subsequently he was imprisoned for maintaining contacts
with the Soviet Union and the banned Communist Party. In 1932 Tuominen
was paroled and then he secretly went to the Soviet Union. He was given a
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Fig. 8. Tarmo Pukkila, Ingram Olkin, Dietrich von Rosen, Heinz Neudecker, Erkki
Liski, Simo Puntanen, Friedrich Pukelsheim. Sauna party in Tampere 1990.
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Fig. 9. George Styan, Simo and Soile Puntanen, Halifax 2003.
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crash course at the Lenin Party School and was appointed General Secretary
of the Finnish Communist Party, also becoming a member of the Comintern
Executive Committee Presidium. He had direct personal contacts with Stalin
and other big communist leaders. Tuominen witnessed the Great Purge first-
hand until he was able to leave Moscow for Stockholm in early 1938. On
November 13, 1939, Stalin ordered him to return to Moscow in order to
become the head of the Communist government of the Finnish Democratic
Republic which Stalin planned to install in Finland. Tuominen decided to
stay in Stockholm. He has written many books on his life. Soon after this
Tuominen meeting we started with Simo a joint project Stalin, Statistics in
Linguistics, which inspired some joint research and led us to the 7th World
Congress of Applied Linguistics in Brussels, 1984.

The First International Tampere Seminar on Linear Statistical Models and
their Applications in 1983 was an important and a far-reaching event in the
development of our statistics unit, and in 1987 followed The 2nd International
Tampere Conference in Statistics, which was a much larger event. Simo was
heavily involved in taking the initiatives to organize the conferences and
putting them into practice. The International Workshop on Linear Models,
Experimental Design and Related Matrix Theory organized in 1990 started a
series of annual events, of which the workshop organized this year in Shanghai
was the 19th. Simo has had, as we know, a central role in organizing these
conferences, not forgetting his role in organizing many other conferences too.
LinStat1984 in Poznan was an impressive experience for Simo and me. Then
we had first time an opportunity to meet famous Polish statisticians like Cal-
inski, Baksalary, Kala etc. The party organized by Jan Hauke was immemo-
rial and Jerzy Baksalary was the leading figure there. Thereafter Polish—
Tampere exchange in Statistics started. Now Jerzy’s students like Augustyn
Markiewicz are at forefront. Simo has been a leading light in cultivating our
friendship and collaboration with the Polish School of Statisticians. So, it is
certainly very appropriate to propose a toast to Simo for his 65th birthday
in LinStat2010. Many happy returns, Simo!

Acknowledgements
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Fig.10. Simo Puntanen and Greta Ljung, Frontiers in Computational Statistics,

Boston 1984.
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Fig. 11. Simo and Soile (right) Puntanen, the Sword-Whetting in Tampere 2000.
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Fig. 1. Many Happy Returns, Simo: 20 July 2010.
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Fig. 2. Simo Puntanen, PhD: Ezimia cum laude approbatur.
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Fig. 3. Four generations: Jarkko Isotalo, Simo Puntanen, George P. H. Styan, T.
W. Anderson; Uppsala, Sweden 2006. (Photo by Soile Puntanen).

Fig. 4. The 8th International Workshop on Matrices and Statistics: Tampere, Fin-
land, 7-8 August 1999. Local and International Organizing Committee Chair: Simo
Puntanen.
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The Friend and Professor Joao Tiago Mexia

Francisco Carvalho!, Paulo C. Rodrigues?,
Elsa Moreira? and Miguel Fonseca?

! Polytechnic Institute of Tomar, Portugal
2 New University of Lisbon, Portugal

Fig. 1. Joao Tiago Mexia, Bedlewo, Poland, 2009.

Joao Tiago Praca Nunes Mexia was born in the 2nd of June of 1939, the
third child of a traditional catholic family.

In 1962 he got his degree in Forestry Engineering from the Technical Univer-
sity of Lisbon. Simultaneously, in 1961 he also got a degree in Pulp and Paper
Technology, a Technical degree for Forestry Workers Formation (sponsored
by FAO in Sweden) and in 1962 a degree in Tropical Forestry.

Between 1970 and 1971 he got approved in a high number of courses of
Mathematics at Faculty of Sciences of the University of Lisbon, all of them
with excellent grades.
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From 1961 to 1962 he worked at the Missdo de Estudos Agronémicos do Ul-
tramar [Agronomic Studies Overseas Commission], followed by a commission
in the Portuguese army.

From 1964 to 1965, and while in the army, he was requested by the Insti-
tuto de Investigagdo Agronomica de Angola [Agronomic Research Institute
of Angola], where he organized the statistical procedures.

In 1964, while in the army, he was the head of the Seccao de Estatistica do
Instituto de Investigagdo Médica de Angola [Statistics Section of the Medical
Research Institute of Angolal.

Between 1967 and 1968, he got a scholarship of the Gulbenkian Foundation
for a project in Statistical Theory of Extreme Values.

In 1968, he returned to the Missdao de Estudos Agronémicos do Ultramar
[Agronomic Studies Overseas Commission|, becoming Senior Research Officer
of Statistical Mathematics and Experimental Design section.

In 1976, he was promoted to Researcher of the Junta de Investigacao Cienti-
fica do Ultramar [Overseas Scientific Research Committee], being appointed
the delegate of that committee at the Ministry of Education for the Statistics
Consulting Committee.

In 1981, he was appointed member of the Gastroenterology Centre of Lishon
Universities, and in 1982 appointed as researcher of the Agriculture Produc-
tion Centre of the Technical University of Lisbon. In the same year he was
promoted to Principal Researcher at Junta de Investigacao Cientifica do Ul-
tramar [Overseas Scientific Research Committee| and appointed head of the
Missao de Estudos Agronémicos do Ultramar [Agronomic Studies Overseas
Commission].

In 1986, he was approved, by unanimity in absolute merit, for the position of
Coordinator Researcher of the Instituto de Investigacao Cientifica Tropical
[Tropical Scientific Research Institute]. This period extends to 1989, during
which he had to analyze a large number of experiments, not all properly
designed. This lead him to try to generalize the assumption underlying the
ANOVA method. These ideas were incorporated in his PhD Thesis “Hete-
rocedasticidade Controlada, Espacos Vectoriais Quociente e Testes F para
Hipoteses sobre Vectores Médios” [“Controlled Heterocedasticity, Quotient
Vector Spaces and F Tests for Hypothesis on Mean Vectors”], which he pre-
sented, without a supervisor, at the Faculty of Sciences and Technology of
the New University of Lisbon (FCT/UNL) in 1988. His PhD was unanimous

approved with summa cum laude.

He started working in Universities in 1971. From 1971 to 1973 he was re-
sponsible for the course of Infinitesimal Calculus and Elements of Probability
Theory at the Technical University of Lisbon. Later on, from 1979 to 1986,
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he was Invited Teaching Assistant (half time) of the Biomathematics Depart-
ment of the Medical Sciences Faculty of the New University of Lisbon. From
1986 to 1988, he was Invited Assistant Professor at Mathematics Department
of FCT/UNL where taught Probability and Statistics, Economical Statistics
and Econometrics. After his PhD, in 1998, he became a full time Invited As-
sociated Professor. In 1989, he got the position of Associated Professor and
in 1992 was appointed as Full Professor at FCT/UNL. During this time, he
supervised the teaching of Statistics at FCT/UNL.

Fig. 2. Fernando Santana and Joao Tiago Mexia, IWMS, Tomar, Portugal, 2008.

His parallel work connected with Risk Management and Actuarial Sciences
made him: the elected president of the Committee of the Portuguese Actu-
aries Institute Bulletin; Member of the Consulting Committee of Portuguese
Assurance Institute, appointed by the Minister of Finances; and Member of
the Exam Committee for Actuaries.

His research activities continue to the present time, despite his status of
Emeritus Full Professor since June 2009. He is currently associated with the
PhD Program in Statistics and Risk Management at FCT/UNL. Moreover,
from 1999 to 2009 he directed the research Center of Mathematics and Ap-
plications (CMA) of FCT/UNL. The Center was evaluated four times during
this period by international panels, starting with “Fair” in 1999 and ending
with “Very Good” in 2009. He has also organized several scientific meetings
being part of Organizing and Scientific Committees.
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Fig.3. Joao T. Mexia, Roman Zmys$lony and Miguel Fonseca, Bedlewo, Poland,
2005.

His experience in Experimental Designs and Linear Statistical Inference lead
him to collaborate with many institutions. Namely, (i) Coffee Institute of An-
gola; (ii) Technical University of Lisbon (ISA); (iii) Lisbon University (Med-
ical School); (iv) Evora University; (v) Coffee Rusts Research Centre; (vi)
Overseas Agriculture Garden Museum; (vii) Tréas-os-Montes e Alto Douro
University; (viii) Portuguese Plant Breeding Station; and (ix) Portuguese
Agronomic Station.
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Fig. 4. Joao T. Mexia, Manuela Oliveira, Miguel Fonseca and Carlos A. Coelho,
Texas, USA, 2005.
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Great part of his work was devoted to the supervision and guidance of PhD
students. So far he has supervised 28 PhD thesis (15 as main supervisor and
13 as co-supervisor). This work was conducted at New University of Lisbon,
University of Evora, University of Beira Interior and Open University. His
ongoing research activity still guides and influences the work of 10 current
PhD candidates.

Fig.5. Some of Jodo’s PhD students (former and current) during his retirement
ceremony, 2009.

His main research topic concerns Linear Statistical Inference, with over 70 pa-
pers published in international journals with referee. His broad view of statis-
tics allowed him to participate in several multidisciplinary research projects
in such areas as Environmental Sciences, Agronomy, Forestry, Computer Sci-
ences and Medicine.
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For the last ten years he has actively cooperated with Polish statisticians,
namely Professors Tadeusz Caliriski, Stanistaw Mejza, Roman Zmyslony and
Augustyn Markiewicz.

Fig. 6. Roman Zmyslony, Tadeusz Califiski and Joao T. Mexia, Wielkopolski Na-
tional Park, Poznan, Poland, 2004.
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Fig. 7. Tadeusz Calinski, Miguel Fonseca, Joao T. Mexia and Roman Zmy$lony,
Wielkopolski National Park, Poznaii, Poland, 2004.

One of the highlights of his academic career was being the promoter of the
Honoris Causa Degree awarded by the New University of Lisbon to Professor
C. R. Rao in 2006.

Fig.8. Stanistaw Mejza, Tadeusz Calinski, Jodo T. Mexia and Augustyn
Markiewicz, C. R. Rao Honoris Causa Degree ceremony, Tomar, Portugal, 2006.
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Fig. 9. C. R. Rao and Joao T. Mexia, C. R. Rao Honoris Causa Degree ceremony,
Tomar, Portugal, 2006.
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