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Welcome!
It is with great pleasure to welcome you to the First Bilbao DAta Science Workshop
(BiDAS). We are pleased to invite you to participate in this event. The workshop is
devoted to discuss recent advances in aspects related to Data Science, an interdisciplinary field about processes and systems that aims to extract knowledge or insights
from data in various forms. The workshop is addressed to applied mathematicians,
computer scientists, statisticians, ecologists, applied biologists, bio-medicine scientists, economics and social sciences researchers and practitioners from industry or
public institutions to share information, knowledge and stimulate the interaction
in areas of the common interest. Special attention is given to PhD students and
Postdocs. They will have the opportunity to present their researches along with
distinguished international invited speakers, other research scientist and professors.
We want to acknowledge all participants that contribute to this workshop, in
particular to our invited speakers. We also want to thank to the funding institutions:
the Basque Government through the BERC 360 2014-2017, the Basque Government
Industry Department under the ELKARTEK Program, and the Spanish Ministry of
Economy and Competitiveness MINECO through BCAM Severo Ochoa excellence
accreditation SEV-2013-0323.

Organizers:
José A. Lozano
Aritz Pérez
Marı́a Xosé Rodrı́guez-Álvarez
Dae-Jin Lee
Bilbao, December 19, 2016
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19 Dec
Real-Time Data Mining
9:30

João Gama
University of Porto, Laboratory of Artificial Intelligence and Decision Support, and
Faculty of Economics, Portugal

Nowadays, there are applications in which the data are modelled best not as persistent
tables, but rather as transient data streams. In this keynote, we discuss the limitations
of current machine learning and data mining algorithms. We discuss the fundamental
issues in learning in dynamic environments like learning decision models that evolve
over time, learning and forgetting, concept drift and change detection. Data streams
are characterized by huge amounts of data that introduce new constraints in the
design of learning algorithms: limited computational resources in terms of memory,
processing time and CPU power. In this talk, we present some illustrative algorithms
designed to taking these constrains into account. We identify the main issues and
current challenges that emerge in learning from data streams, and present open
research lines for further developments.

Machine Learning and Optimisation in Software
19 Dec
Engineering and Viceversa
10:30

Daniel Rodrı́guez
University of Alcalá, Dept. of Computer Science, Spain

Currently, an increasing number of researchers from the SE discipline are focusing
on applying data mining and meta-heuristics (known as Search Based Software
Engineering -SBSE-) to their research. SE problems such as planning and decision
making, arrangements of modules, finding patterns of defective modules, cost and
effort estimation, testing and test case generation, debugging and fault localisation,
knowledge extraction, etc. can be addressed using optimization techniques (single or
multi-objective) and data mining. Modern development environments (IDEs, Issue
Tracking Systems and Configuration Management Systems) allow us to collect large
amount of data during the development and maintenance of projects. There are also
application repositories (AppStore, Google Play) containing huge amount of valuable
information that can be exploited. These techniques, already used extensively in
other areas, are incrementally being applied in SE. Finally, SE methodologies and
standards can also help in the development and advance of the data mining field.
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Main Problems Obtaining Quality Data in Company Held
19 Dec
Projects: 2 Case-Studies
10:50

Gonzalo Artiach
Decidata, Spain

In every project based on data science and machine learning the focus is always on
developing sound models that can make very accurate predictions. That should be
the main objective for every data scientist. But what happens when you do not have
access to quality data or this data is dispersed across the organization?
Our experience shows that managers do not often know what information they
have on their organization nor the quality of that data. During the presentation
we will show two case studies where we will briefly explain which were the main
challenges in getting, transforming and managing our clients data to create a DataSet.

Data Analysis in Welding Processes: Towards Monitoring
Systems that Can Help in Decision Making
Ander Muniategi
IK4-Lortek, Spain

Mass production is expected to greatly benefit from the application of ICT-based tools
since it entails reducing defective parts, better and faster control of the productive
line and hence higher customization of the product and reduced production costs.
In this talk we will introduce some examples of process monitoring systems in real
industrial applications that are being developed by LORTEK. In these examples,
welding processes are monitored in real time by capturing the values of the parameters
extracted directly from the welding process (resistance, current, voltage, temperature,
size and shape of the melt-pool etc) and from image analysis of parts (before, during
and after the welding). Captured data is stored in a database that it will later be
accessed to apply learning algorithms to extract relevant information from the state
of the process (i.e.: main features, working mode of the line, predict defects, prevent
failures etc).
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Trajectory Inference: Reconstructing Cell Developmental
Dynamics from High-Throughput Single Cell Data
Yvan Saeys
University of Ghent, Data Mining and Modelling for Biomedicine Research Group,
Belgium

Recent technological advances in single cell analysis are currently revolutionizing
biological and medical sciences. In immunology, multicolor flow cytometry has been
the major workhorse for high-throughput single cell analysis, and current innovations
in the field, such as mass cytometry, allow characterizing up to 50 parameters per
cell, providing high-dimensional descriptions at single cell level. In parallel, single cell
transcriptomics technologies have greatly matured during the last decade, allowing
now using highly multiplexed assays that measure whole transcriptomes at the single
cell level, and this for thousands of cells.
In this talk I will discuss trajectory inference, a novel class of machine learning
methods that opens up new opportunities for studying dynamic cellular processes
based on single cell data.

The NHST Controversy and its Implications in
19 Dec
Experimental Data Analysis
13:00

Borja Calvo
UPV/EHU, Intelligent Systems Group, Spain

Since their development in the early 20th, the statistical testing procedures have
been criticised by some statisticians. However, regardless the raised concerns, the use
of statistical tests has become the standard way to analyse empirical data in many
scientific areas such as psychology or biology. Moreover, it has become a common
practice (and required for publication) in other disciplines such as machine learning
and optimization. The controversy has its roots in the misunderstanding of the
process and the subsequent erroneous conclusions caused by the misinterpretations
of the results. The situation in some domains is so dire that the American Statistical
Association has recently issued a warning about the topic. This talk aims at revisiting
the common misinterpretations and their consequences.
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Alternatives to the Use of Statistical Tests for the Selection
19 Dec
of Biomarkers
13:20

Ari Urkullu

UPV/EHU, Intelligent Systems Group, Spain

The statistical tests are a powerful set of tools when applied correctly, but unfortunately the widespread misinterpretation and misuse of them has raised a great
concern in the scientific community. These problems have led to what has been
named as the reproducibility crisis. Namely, there are so many conclusions drawn
based on p-values that are false that the credibility of the scientific method is at risk.
A field in which the statistical test are applied is the biomarker detection, being
typically used to rank the candidate biomarkers according to the likelihood of being
a biomarker. Although the statistical tests can be used to rank, they have not been
designed for that purpose. In addition, there is no need to compute any p-value to
build a ranking of candidate biomarkers. Not being limited to the use of statistics
with known distributions leaves room to use other metrics that match or improve
statistical test in terms of simplicity, intuitiveness, performance and reproducibility.

Feature Subset Selection in Big Data by Multiobjective
Evolutionary Algorithms
Carlos Cernuda
BCAM-Basque Center for Applied Mathematics, Spain

Nowadays the volume of data explodes, and the prices of collecting, storing and
treating big data have become affordable for many users. Due to its volume and
heterogeneity, preprocessing in general, and feature subset selection (FSS) in particular, are necessary prior to any subsequent task. FSS can be seen as an optimization
problem in which the aim is to find a subset of features that optimizes certain
criteria (objective). There exist two types of objectives, named wrappers and filters,
depending on the consideration or not of the subsequent task in the quality criterion
for the objective (fitness). Evolutionary algorithms (EAs) have been very successful
on solving such optimization tasks. Several advanced approaches, such as differential
evolution, and cooperative and competitive coevolution among others, have proven
to provide good approximate solutions to problems with huge solution spaces. Notice
that the total amount of possible solutions in a FSS problem with N features is 2N . In
real problems we usually optimize several criteria at the same time (multi-objective
optimization). In order to solve such complex problems, multi-objective evolutionary
algorithms (MOEAs) have been widely employed. There are many approaches,
depending on the way they search for solutions (using niching, decomposition, ...).
When it comes to big data a sophisticated MOEA is not enough, because problems
due to computation time, memory and storage will arise. Therefore, apart from
performance enhancements, efficiency enhancements are needed. Here, apart from
parallel and distributed computing, surrogate modeling is the key. There are many
ways of building surrogates, being sampling and function approximation (for fitness
functions and/or genetic operators) basic and intuitive choices.
5

We have stated the problem of FSS in big data and presented a branch of possible
solutions, thinking both in performance and efficiency, considering the particularities
of the selection of features in a big data environment.

19 Dec
Pre-Aggregation Functions in Classification Problems
15:00

Humberto Bustince

Public University of Navarra, Dept. of Automatics and Computation, Spain

Aggregation functions are crucial tools nowadays to deal with many computation
problems. However, and since some very relevant operators such as the mode are
not monotone, in recent years there exists an increasing interest on the relaxation
of the monotonicity property in order to recover operators which may be useful
for applications. For instance, Wilkin and Beliakov proposed the notion of weak
monotonicity, which amounts to consider monotonicity along the fixed ray defined by
the first quadrant diagonal. The consideration of monotonicity along any other fixed
ray led Bustince et al. to introduce the notion of directional monotonicity. Note that
monotone functions in the usual sense are both weakly monotone and directionally
monotone. In this work we propose to define pre-aggregation function, which are
functions which satisfy the same boundary conditions as aggregation functions but
for which only directional monotonicity is considered. In particular, and for the
present work, we discuss a particular instance of these pre-aggregations, which is
obtained by replacing the product by an appropriate aggregation in the definition of
the Choquet integral. We will consider several possible constructions in this sense,
including the replacement of the product by copulas and semi-copulas and we will
show how we can use these copula and semi-copula based pre-aggregation functions
to improve the performance of the best fuzzy rule-based classification systems which
can be found in the literature.

19 Dec
Gravitational Methods in Clustering

Javier Fernández

16:00

Public University of Navarra, Dept. of Automatics and Computation, Spain

In the literature, there exists a long tradition in the adaptation of physical laws
to build appropriate algorithms for solving computational problems. One of the
most widely used laws in this sense has been that of the gravity, which have been
successfully used, for instance, in image processing or optimization. In this talk, we
discuss the application of the gravitational law in two different settings: on the one
hand, we introduce the gravitational search algorithm for optimization and analyze
several changes that can be done by generalizing the expression of the force between
two particles. On the other hand, we discuss the use of a gravitational algorithm for
the problem clustering, analyzing its structure and advantages, as well as possible
lines of improvement.
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Time-Varying SURE Estimation of 5 Factor Fame and
French Model
Isabel Casas
BCAM-Basque Center for Applied Mathematics, Spain

We study the properties of a kernel estimator for a SURE system with time-varing
coefficients (tv-SURE), under general conditions and also under cross-restrictions.
The theoretical results together with the simulation study support the use of tv-SURE
in practice. As an application we estimate the effects of market return over the
aggregated stock returns of Europe, North America, Japan and South East Asia.

Real-Time vs Ex-Post Monetary Policy Evaluation Under
Opportunistic Policy
Jesús Vázquez
UPV/EHU, Dept. of Foundations of Economic Analysis II, Spain

In this paper we show that there are striking differences in impulse response results
when using revised and real-time data under opportunistic threshold structures.
Notably, the impulse responses using revised data show almost no threshold behavior
differences between the two sides of an opportunistic threshold structure while
real-time data show significant differences between the two sides. This result is
important to recognize since policy makers do not have ex-post revised data during
their decision deliberations. As a result, economists using revised data may misread
policy making behavior that can only be revealed using real-time data.
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Data Science: A Great Opportunity for Collaborative
20 Dec
Research in the Basque Country
Javier Del Ser1,2,3

9:00

1 TECNALIA

Research & Innovation Foundation, Spain
Center for Applied Mathematics, Spain
3 UPV/EHU, Dept. of Communications Engineering, Spain
2 BCAM-Basque

This talk will gravitate on the interest and momentum gained by Data Science in
the Basque Country, with many research groups getting actively involved in the
derivation, development and applications of data-based modeling in very diverse
applications. The presentation will provide solid rationale why the implications of
Data Science might surpass the usual playground between industry, research centers
and academia towards effectively creating initiatives that bring researchers and
specialists from the three corners together around complex paradigms with scientific
novelty and industrial impact. The talk will end by presenting a recently launched
initiative, the so-called UPV/EHU-BCAM-TECNALIA Joint Research Lab, which
embodies a joint endeavor of these three institutions to foster collaborative research
around this exciting research field.

Neural Networks, SOM and Machine Learning Techniques
Dec
Applied to Geophysical Fluids: The Experience of20Eolo
10:00

Gabriel Ibarra
UPV/EHU, Dept. of N.E. and Fluid Mechanics

EOLO www.ehu.es/eolo is a research group of the University of the Basque Country
whose focus is the analysis of generally speaking, geophysical fluids.
Currently, in this field the amount of freely available observational and reanalysis
data is huge. On the one hand, this has multiplied the number of studies and has
made it possible to move forward in the knowledge we have in this field. On the
other hand, it has also represented a challenge due to the big amount of information
that needs to be processed before a solid conclusion emerges. In this line, scientists
working in these fields, regardless their original background (typically physicists and
engineers) are required to continuously update their mathematical and computational
skills. The objective is to effectively implement state-of-the-art algorithms to deal
with huge amounts of data from geophysical fluids.
Since the late 90s, in EOLO we have been working with atmospheric and oceanic
fluids. In this presentation the experience of EOLO with a set of algorithms applied
to meteorology, air pollution, water vapour downscaling, climate studies, lightnings
and sea waves will be shown. Examples drawn from our experience on the practical
use of neural networks, self-organizing maps and machine learning techniques will be
shown.
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Statistical Modelling for Fish Meta-Population Management
Leire Citores1,2
1 BCAM-Basque

Center or Applied Mathematics, Spain
Spain

2 AZTI-TECNALIA,

Statistical fish stock assessment models aim at estimating stock status and give
essential output for an efficient management. These population dynamic models can
be cast into the hidden process modelling framework, which describe two parallel
time-series: an underlying true population and corresponding observations. Most
commonly used models are often based on the assumption that the population being
assessed is homogeneously distributed across regions, ignoring more complex spatial
structures such as meta-populations. Having the sardine (Sardine pilchardus) as
a case study, the objective of this work is to propose a statistical catch at age
assessment model that incorporates the spatial component of the specie. Different
hypothesis on the spatial structure will be translated into different scenarios by
means of smooth functions. Despite the fact that various methods for conducting
statistical inference are available, the focus will be on the Bayesian approach that
has emerged as a powerful tool in the last decades.

Optimize Black-Box Expensive Functions Using Bayesian
Optimization with Batch Acquisition Functions
Carmen-Ana Domı́nguez-Bravo
BCAM-Basque Center for Applied Mathematics, Spain

Many optimization problems in the area of machine learning do not follow the usual
assumptions needed to apply classical optimization techniques. In these cases the
objective function does not have a closed-form and its evaluation is very expensive
(from a computational or cost point of view). Therefore the points to be iteratively
sampled during the optimization process should be carefully selected.
In Bayesian optimization (also known as model-based optimization) a prior is
considered which represents our belief about the space of possible functions. Although
the objective function is un- known, some assumptions are made and therefore some
function shapes are considered more likely than others. Then, this prior is combined
with the observations to update the model and get a pos- terior distribution over the
space of functions. The most common approach is to consider Gaussian processes
due to their posterior closed form among others properties.
In order to efficiently sample, an infill criterion or acquisition function, is defined to
determine the next point to sample. The uncertainty about the function provided by
the model is incorporated into the acquisition function. Different acquisition functions
appear in the literature considering a different trade-off between exploration (search
points with high uncertainty) and exploitation (search points with high expected
value).
Following this method, the original optimization problem is transformed into
an iterative adaptive process where the next sample is obtained by maximizing the
9

acquisition function. Of course, this new problem has to be solved easily applying
standard optimization techniques.
Recently, problems where the evaluation of several points can be done in parallel
appear. For theses cases, batch acquisition functions, where a batch or set of points
is selected at the same iteration, have been developed. We are going to focus on
batch acquisition strategies based in the Upper Confidence Bound algorithm.

20 Dec
Sampling Issues in Clinical Survival Analysis
11:30

Jacobo de Uña-Alvarez

University of Vigo, Dept. of Statistics and Operations Research and Biomedical Research
Centre (CINBIO), Spain

The statistical analysis of clinical survival data requires some prudence. The nave
application of standard methods like Kaplan-Meier and Cox regression techniques
may lead to inconsistent estimators and wrong predictions if the employed sampling
procedure is ignored. Sampling issues here include (besides the well-known problem of
right-censoring) length-bias and double truncation. Length-biased sampling appears
in cross-sectional samplings or prevalence studies; it occurs in the presence of delayed
entries too. This problem implies that individuals are implicitly selected on being
still alive at some specific (entry) time, which results in left-truncation. Corrections
for left-truncation are more or less obvious depending on the target. For example, the
estimation of the disease-free survival presents in this setting some difficulties which
have not been fully addressed in the literature; this also applies to the estimation of
transition probabilities in multi-state models. On its hand, double truncation appears
with interval sampling, which means that study cohort is made up of individuals
experiencing the event within a specific calendar time interval. This second issue has
received a lot of attention in the recent years, and it will be reviewed here too.

Evaluating the Accuracy of Prognostic Biomarkers in the
20 Dec
Presence of External Information
12:30
1,2

Marı́a Xosé Rodrı́guez-Álvarez
1 BCAM-Basque

Center or Applied Mathematics, Spain
Basque Foundation for Science, Spain

2 IKERBASQUE,

Prior to using a diagnostic biomarker in a routine clinical setting, the rigorous
evaluation of its diagnostic accuracy is essential. The receiver operating characteristic
(ROC) curve is the measure of accuracy most widely used for continuous biomarkers.
However, the possible impact of extra information about the patient (or even the
environment) on diagnostic accuracy also needs to be assessed. In addition, in many
circumstances the aim of a study may involve prognosis rather than diagnosis. The
main difference between diagnostic and prognostic biomakers is that, with prognostic
biomarkers, a time dimension is involved. This is the case of survival studies, where
the status of an individual varies with time (e.g, death and alive). To assess the
10

accuracy of continuous prognostic biomarkers for time-dependent disease outcomes,
time-dependent extensions of the ROC curve have been recently proposed. In this talk
we present new nonparametric estimators of the cumulative-dynamic time-dependent
ROC curve that allows accounting for the possible modifying effect of current or
past covariate measures on the accuracy of the biomarker. The proposed estimators
can accommodate right-censored data, as well as covariate-dependent censoring. The
new approaches are illustrated using data from a cohort of patients who suffered
from acute coronary syndrome.

Optimal Categorization of Continuous Predictors in
Regression Models
Irantzu Barrio
UPV/EHU, Dept. of Applied Mathematics, Statistics and O.R., Spain

The goal of this work is to propose a methodology to categorize continuous predictor
variables in regression-based prediction models, mainly focusing on the logistic and
Cox regression models which are those most widely used in the medical field for
modeling dichotomous and time-to- event outcomes respectively. Lets denote by X
the continuous predictor variable which we want to categorize into k + 1 categories,
in addition or not to a set of other predictor variables, Z = (Z1 , ..., Zp ). Specifically,
what we propose is that the vector of k cut points vk = (x1 , ..., xk ), which maximizes
the discriminative ability of the regression model is thus the vector of the optimal
k cut points. In particular, for dichotomous response variables the area under the
receiver operative characteristic (ROC) curve (AUC) of the logistic regression model
was maximized. On the other hand, when the response variable considered is the
time until the event of interest, two alternative estimators were studied to measure
the concordance probability of the Cox proportional hazards regression model: cindex and CPE. Furthermore, we propose a naive approach to compare two given
categorizations of the predictor variable X with the aim of selecting the best number
of cut points which is based on a bootstrap confidence interval of the difference
between the bias-corrected discriminative abilities obtained for k = l and k = l + 1
cut points.
The proposed methods were applied to real data of patients with chronic obstructive pulmonary disease leading to clinically valid optimal cut points to categorize
predictor variables such as the forced expiratory volume in one second in percentage
(F EV1% ) or partial pressure of carbon dioxide in the blood (P CO2 ).
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20 Dec
Validation of Clinical Prediction Rules

Inmaculada Arostegui1,2
1 UPV/EHU,

13:10

Dept. of Applied Mathematics, Statistics and O.R., Spain
Center for Applied Mathematics, Spain

2 BCAM-Basque

Prediction models are currently relevant in medicine. Decisions such as the most
appropriate treatment for a disease, or whether or not a given patient should
be discharged etc., are based on the individual patients risk of suffering some
unfavourable event. Prediction models are often translated to prognostic severity
scores for risk stratification, which are also known as clinical prediction rules (CPR).
For a CPR to be adopted, its development must follow strict methodological norms
and must be based on easily available clinical parameters. One of the most relevant
methodological issues when developing CPR is related to validation. We propose
a validation process for CPR development following several steps. The first step
deals with variable selection in the process of model development. Secondly, the
model must be internally validated and discrimination ability must be estimated.
Therefore, validation of the discrimination parameter estimation is suggested as
the next step. Moreover, if scoring and stratification are used to build the CPR,
validated techniques are also necessary in each of these additional steps.
A CPR to predict short-term mortality in patients with exacerbations of chronic
obstructive pulmonary disease (eCOPD) attending an emergency department (ED)
was developed and validated in four steps. Finally, all the process can be summarized
into a CPR that based on a simple and easy to obtain severity score, allows for valid
stratification of patients with eCOPD attending the ED by their risk of short-term
mortality.

Data Mining, a Personal View: Learning Scenarios and
20 Dec
Resources
15:30

Iñaki Inza
UPV/EHU, Intelligent Systems Group, Spain

It is nowadays extremely ambitious, nearly impossible, to cover the broad spectrum
of current trends in data analysis: methodologies, learning scenarios, applications,
resources, technologies... The field is in continuous expansion and exposing novel
challenges, facilities and perspectives to practitioners and algorithms’ developers.
The talk won’t present any algorithmic detail, and it will cover a subset of most
popular learning scenarios and its applications, together with a subset of resources
(popular webpages and data collections, the big data hype, business opportunities)
that raise my attention and help positioning myself in the field.
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Weak Supervision and Other Non-standard Classification
Problems
Jerónimo Hernández
UPV/EHU, Intelligent Systems Group, Spain

In recent years, numerous classification frameworks which go beyond the standard
supervised classification in different aspects have been presented. We have realized
that, in this subfield of machine learning, the slight differences that in some cases
distinguish two similar non-standard problems have repeatedly gone unnoticed. We
have recently proposed a taxonomy which aims to bring order to the subfield of
non-standard classification problems. Its use allows for the understanding of the
similarities/differences among the different problems. Specifically, it sheds light on
the difference between frameworks showing weak supervision and problems with
complex instance-label relationships. Different non-standard classification frameworks
induced from the assisted reproduction application, which motivated our interest in
this subfield, are discussed as illustrative examples.

Early Classification of Time Series by Simultaneously
Optimizing the Cost of Accuracy and Earliness
Usue Mori1 , Alexander Mendiburu2 & José A. Lozano2,3
1 UPV/EHU,

Dept. of Applied Mathematics, Statistics and O.R., Spain
Intelligent Systems Group, Spain
3 BCAM-Basque Center for Applied Mathematics, Spain
2 UPV/EHU,

The problem of early classification of time series appears naturally in contexts where
the data is of temporal nature and is collected over time. The objective is to classify
the incoming sequence as soon as possible, but maintaining suitable levels of accuracy
in the predictions. In essence, the task of early classification can be defined as an
optimization problem, where two objective functions are optimized simultaneously:
accuracy and earliness. In the past few years, many different solutions to the problem
of early classification of time series have been proposed in the literature. However,
very few approaches propose solutions based on the optimization of one or several
cost functions. In this context, we propose a solution based on combining a set of
probabilistic classifiers and a stopping rule. This stopping rule will tell us when to
issue a class prediction and when to wait for more data, and will be obtained by
optimizing a cost function based on the costs of accuracy and earliness.
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20 Dec
Similarity Measures: Properties and Robustness

Izaskun Oregui

17:10

TECNALIA Research & Innovation Foundation, Spain

Time series mining tasks such as clustering, classification, indexing etc., have ignited
a sharp interest in the last few years. It is know that almost all these mining problems
require an intuitive notion of similarity between series, for which numerous distance
metrics have been proposed in the literature. Among all such similarity measures
Dynamic Time Warping (DTW), Euclidean distance (ED) and Edit Distance for
Real Sequences (EDR) are the most renowned ones. On the one hand, DTW is said
to be the most robust distance, and has consequently become the de facto option
for time series analysis; in contrast, despite of its simplicity the Euclidean Distance
has been left aside in most problems due to its sensibility to noise and time shifts.
Finally, the use of EDR is motivated by its capacity to compensate for the presence of
noisy regions. This talk will introduce the audience to the aforementioned similarity
measures, and will expose ongoing research efforts towards theoretically analysing
their properties and robustness.
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Monday, December, 19th
SESSION #1: On-line Data Mining and Industrial Applications
Moderator: José A. Lozano
09:30 Invited speaker: “Real-Time Data Mining”, João Gama.
10:30 “Machine Learning and Optimisation in Software Engineering and Viceversa”,
Daniel Rodrı́guez.
10:50 “Main Problems Obtaining Quality Data in Xompany Held Projects: 2
Case-Studies”, Gonzalo Artiach.
11:10 “Data Analysis in Welding Processes: Towards Monitoring Systems that Can
Help in Decision Making”, Ander Muniategi.
11:30 COFFEE-TEA BREAK
SESSION #2: Bioinformatics and high-dimensional data
Moderator: Aritz Pérez
12:00 Invited speaker: “Trajectory Inference: Reconstructing Cell Developmental
Dynamics from High-throughput Single Cell Data”, Yvan Saeys.
13:00 “The NHST Controversy and its Implications in Experimental Data Analysis”,
Borja Calvo.
13:20 “Alternatives to the Use of Statistical Tests for the Selection of Biomarkers”,
Ari Urkullu.
13:40 “Feature Subset Selection in Big Data by Multiobjective Evolutionary Algorithms”, Carlos Cernuda.
14:00 Pintxos LUNCH at BCAM
SESSION #3: Data Science and Economy Applications
Moderator: Marı́a Xosé Rodrı́guez-Álvarez
15:00 Invited speaker: “Pre-Aggregation Functions in Classification Problems”,
Humberto Bustince.
16:00 “Gravitational Methods in Clustering”, Javier Fernández.
16:20 “Time-Varying SURE Estimation of 5 Factor Fame and French Model”, Isabel
Casas.
16:40 “Real-Time vs Ex-Post Monetary Policy Evaluation Under Opportunistic
Policy”, Jesus Vázquez.
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Tuesday, December, 20th
SESSION #4: Data Science in Industry and Ecology
Moderator: Aritz Pérez
09:00 Invited speaker: “Data Science: A Great Opportunity for Collaborative
Research in the Basque Country”, Javier del Ser.
10:00 “Neural Networks, SOM and Machine Learning Techniques Applied to Geophysical Fluids: The Experience of Eolo”, Gabriel Ibarra.
10:20 “Statistical Modelling for Fish Meta-Population Management”, Leire Citores.
10:40 “Optimize Black-Box Expensive Functions Using Bayesian Optimization with
Batch Acquisition Functions”, Carmen-Ana Domı́nguez.
11:00 COFFEE-TEA BREAK
SESSION #5: Statistics in Clinical Practice
Moderator: Dae-Jin Lee
11:30 Invited speaker: “Sampling Issues in Clinical Survival Analysis”, Jacobo
de Uña.
12:30 “Evaluating the Accuracy of Prognostic Biomarkers in the Presence of External
Information”, Marı́a Xosé Rodrı́guez-Álvarez
12:50 “Optimal Categorization of Continuous Predictors in Regression Models”,
Irantzu Barrio.
13:10 “Validation of Clinical Prediction Rules”, Inma Arostegui.
13:30 LUNCH at Kafe Antzokia
SESSION #6: Machine Learning and Time Series
Moderator: José A. Lozano
15:30 Invited speaker: “Data Mining, a Personal View: Learning Scenarios and
Resources”, Iñaki Inza.
16:30 “Weak Supervision and Other Non-standard Classification Problems”, Jerónimo
Hernandez.
16:50 “Early Classification of Time Series by Simultaneously Optimizing the Cost
of Accuracy and Earliness”, Usue Mori.
17:10 “Similarity Measures: Properties and Robustness”, Izaskun Oregui.
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Useful information
Hotel Abando to BCAM Headquarters
Hotel Abando, Colon de Larreategui, 9
BCAM, Alameda Mazarredo, 14
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Monday, Social dinner 8:30pm
Txoko Berria, Calle Bidebarrieta Kalea, 14, Casco Viejo

Tuesday, Lunch 1:30pm-3:30pm
Kafe Antzokia, Done Bikendi Kalea, 2
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José A., 13
Mendiburu
Alexander, 13
Mori
Usue, 13
Muniategi
Ander, 3

Calvo
Borja, 4
Casas
Isabel, 7
Cernuda
Carlos, 5
Citores
Leire, 9

Oregui
Izaskun, 14

de Uña-Alvarez
Jacobo, 10
Del Ser
Javier, 8
Domı́nguez-Bravo
Carmen-Ana, 9

Rodrı́guez
Daniel, 2
Rodrı́guez-Álvarez
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