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PROGRAMME 

9:30-9:40 Opening of the Workshop. BIOSTATNET.  

9:40-11:00 Session 1: Survival Analysis. 
Chair: Virgilio Gómez Rubio (Valencia- VABAR BIOSTATNET Node). Universidad de Castilla-La 
Mancha. 

  9:40-10:00 Goodness-of-Fit for Right Censored Data: the GofCens Package. 
Klaus langohr (Catalunya- BIO BIOSTATNET Node). Universitat Politècnica de Catalunya. 

10:00-10:20 DTDA: An Updated and Expanded R Package for the Statistical Analysis of Doubly Truncated Data. 
Jacobo de Uña Álvarez (Galicia BIOSTATNET Node). Universidade de Vigo. 

10:20-10:40 idmTPreg: Regression Model for Progressive Illness Death Data.
Manuel Oviedo de la Fuente (Galicia BIOSTATNET Node). Universidade da Coruña. 

10:40-11:00 CompARE. 
Jordi Cortés Martínez (Catalunya-BIO BIOSTATNET Node). Universitat Politècnica de Catalunya. 

11:00-12:00 Session 2: Spatial Statistics 
Chair: Joaquín Martínez Minaya (Valencia- VABAR BIOSTATNET Node). Basque Center for 
Applied Mathematics (BCAM).  

11:00-11:20 FORTLS: an R Package for Processing TLS data and Estimating Stand Variables in Forest Inventories. 
María José Ginzo Villamayor (Galicia BIOSTATNET Node). Universidade de Santiago de Compostela. 

11:20-11:40 INLAMSM: Multivariate Spatial Models for Lattice Data. 
Francisco Palmí Perales (Valencia-VABAR BIOSTATNET Node). Universidad de Castilla-La Mancha. 

11:40-12:00 Rfishpop and connectAspic: Analysing Fisheries Population Under Uncertainty. 
Marta Cousido Rocha (Valencia-VABAR BIOSTATNET Node). Spanish Institute of Oceanography (IEO, 
CSIC). 

12:00-12:30 Break 

12:30-13:50 Session 3: Biostatistics 
Chair: Xabier Barber Vallés. Center of Operations Research. Universidad Miguel Hernández de 
Elche.  

12:30-12:50 ICGE: an R Package for Detecting Relevant Clusters and Atypical Units. 
Concepción Arenas Sola. (Catalunya-BIO BIOSTATNET Node). Universitat de Barcelona. 

12:50-13:10 refreg: an R Package to Estimate Conditional Reference Regions. 
Óscar Lado Baleato. (Galicia BIOSTATNET Node). Universidade de Santiago de Compostela. 

13:10-13:30 BIOKMODWEB/BIOKMOD for Biokinetic Modelling. 
José Guillermo Sánchez León (Castilla la Mancha-OED BIOSTATNET Node). Universidad de Salamanca. 

13:30-13:50 R-Shiny in Optimal Experimental Design. 
Carlos de la Calle Arrollo (Castilla la Mancha-OED BIOSTATNET Node). Universidad de Castilla-La 
Mancha. 

13:50-14:00 Closure 
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ABSTRACTS SESSION 1: SURVIVAL ANÁLISIS 
Chair: Virgilio Gómez Rubio 

- Goodness-of-Fit for Right Censored Data: the 
GofCens package. 
Speaker: Klaus Langohr. 

- DTDA: An Updated and Expanded R Package for 
the Statistical Analysis of Doubly Truncated Data. 
Speaker: Jacobo de Uña Álvarez. 

- idmTPreg: Regression Model for Progressive Illness 
Death Data.  
Speaker: Manuel Oviedo de la Fuente. 

- CompARE 
Speaker: Jordi Cortés Martínez. 
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Goodness-of-Fit for Right Censored Data: the 
GofCens package 

Klaus Langohr1, Mireia Besalú2, Guadalupe Gómez1 

1 Departament of Statistics and Operations Research, Universitat Politècnica de 
Catalunya · BarcelonaTech, Barcelona, Spain. 
2 Department of Genetics, Microbiology and Statistics, Universitat de Barcelona, 
Barcelona, Spain. 

Abstract 

Goodness-of-fit techniques are an important tool to test the validity of parametric models 
and to provide indications that the modeling assumptions are reasonable. As an example, 
consider the accelerated failure time model, whose validity relies on a parametric 
assumption. If this model is fitted with right-censored data, the resulting residuals, are, 
actually, also right-censored. However, while goodness-of-fit methods are well developed 
for complete data, research for right-censored data is still ongoing. 

Goodness-of-fit tests have been developed for complete data and are based either on the 
empirical distribution function or on chi-squared type tests. Preliminary extensions to 
account for right-censored data were proposed by Barr and Davidson (1973), who 
modified Kolmogorov-Smirnov statistics for censored or truncated data. Koziol and 
Green (1976) developed Cramér-von Mises type statistics based on the product-limit 
empirical distribution function when the data are subject to random censorship. Mihalko 
and Moore (1980) were pioneers proposing an extension of chi-squared tests to censored 
data, based on the introduction of random cells where the boundaries of the intervals 
depend on some summaries of the data. 

The R package GofCens, which will soon be uploaded on CRAN, provides a large variety 
of goodness-of-fit methods for complete and right-censored data. It provides functions to 
accomplish several goodness-of-fit methods for 8 different parametric models: the 
normal, logistic, Gumbel, lognormal, log-logistic, Weibull, exponential, and beta 
distributions. Several of its functions implement the Kolmogorov-Smirnov, Cramér-von 
Mises, Anderson-Darling, chi-squared tests adapted to right-censored data. In addition, it 
provides a couple of functions that can be used to draw, respectively, probability and 
cumulative hazard plots with right-censored data, which are very useful to identify the 
parametric model that best suits to the data at hand.  

All functions can be used with complete and right-censored data, and do also provide the 
parameter estimates of all distributions.  
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References 

[1] Barr, D.R. and T. Davidson, “A Kolmogorov-Smirnov Test for Censored Samples”, 
Tecnometrics 15 (1973): 739–757. 
[2] Koziol, J.A. and S.B. Green, “A Cramér-von Mises Statistic for Randomly Censored 
Data”, Biometrika 63 (1976): 465–474. 
[3] Mihalko, D. and D. Moore, “Chi-Square Tests of Fit for Type II Censored Data”, 
Annals of Statistics 8 (1980), 625–644. 

Speaker Biographical Sketch: Klaus Langohr 

Klaus Langohr graduated in Statistics at the University of Dortmund and obtained his 
Ph.D. at the Universitat Politècnica de Catalunya · BarcelonaTech (UPC). Currently, he 
is Associate Professor at the Department of Statistics and Operations Research at the UPC 
and statistical collaborator of the research group Integrative Pharmacology and Systems 
Neuroscience at the Hospital del Mar Medical Research Institute. 

His research interests are: statistical methods for survival data; methods for interval and 
doubly-censored data; regression models with interval-censored covariates; and multi-
state models. 
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DTDA: An Updated and Expanded R Package for 
the Statistical Analysis of Doubly Truncated Data
Jacobo de Uña Álvarez1

1 Departament of Statistics and OR & CINBIO, Universidade de Vigo. 

Abstract

Doubly truncated data [1] are often encountered in Survival Analysis and Epidemiology, 
among many other fields. They appear in particular with interval sampling, where the 
lifetimes are restricted to events within two specific dates [2]. In this talk I will introduce 
a recent update of DTDA package (version 3.0, April 11 2021) [3], joint work with Carla 
Moreira and Rosa M. Crujeiras. Compared to the original package launched more than 
one decade ago, DTDA v3.0 brings computational savings as well as new functions and 
real datasets. Specifically, DTDA v3.0 uses parallel computing to reduce the lengthy 
waiting times when bootstrapping under double truncation, and implements for the first 
time smoothing methods to estimate the density and hazard rate functions, including 
automatic bandwidth selection procedures [4]. Applications to proportional hazards 
regression [5, 6], accelerated failure time models [6], and competing risks [7, 8] will be 
given. Clinical data on AIDS incubation times and age at onset of Parkinson’s disease, 
among others, will serve to motivate and illustrate the implemented techniques. Benefits 
of DTDA relative to other existing R packages to analyze doubly truncated data will be 
discussed. 

References

[1] Efron, Bradley, and Vahe Petrosian. “Nonparametric Methods for Doubly Truncated 
Data”. Journal of the American Statistical Association 94 (1999): 824-34. 

[2] Zhu, Hong, and Mei-Cheng Wang. “Analysing Bivariate Survival Data with Interval 
Sampling and Application to Cancer Epidemiology”. Biometrika 99 (2012): 345-61. 

[3] Moreira, Carla, Jacobo de Uña-Álvarez, and Rosa M. Crujeiras. “DTDA: Doubly 
Truncated Data Analysis”. R package version 3.0 (2021). 

[4] Moreira, Carla, and Ingrid Van Keilegom I. “Bandwidth Selection for Kernel Density 
Estimation with Doubly Truncated Data”. Computational Statistics and Data Analysis 61 
(2013): 107-23. 

[5] Mandel, Micha, Jacobo de Uña-Álvarez, David K. Simon and Rebecca A. Betensky. 
“Inverse Probability Weighted Cox Regression for Doubly Truncated Data”. Biometrics 
74 (2018): 481-7. 
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[6] de Uña-Álvarez, Jacobo, and Ingrid Van Keilegom. “Efron-Petrosian Integrals for 
Doubly Truncated Data with Covariates: an Asymptotic Analysis”. Bernoulli 27 (2021): 
249-73. 

[7] de Uña-Álvarez, Jacobo. “Nonparametric Estimation of the Cumulative Incidences 
of Competing Risks Under Double Truncation”. Biometrical Journal 62 (2020): 852-67. 
[8] de Uña-Álvarez, Jacobo, Carla Moreira, and Rosa M. Crujeiras. The Statistical 
Analysis of Doubly Truncated Data: With Applications in R. Hoboken, NJ: Wiley, 
forthcoming. 

Speaker Biographical Sketch: Jacobo de Uña Álvarez 

Jacobo de Uña-Álvarez is Professor in Statistics at the Universidade de Vigo since 2010. 
His educational background includes a BSc in Mathematics (1995) and a PhD in 
Mathematical Statistics (1998), both at the University of Santiago de Compostela. His 
main research area is nonparametric and semiparametric statistics and its application to 
Survival Analysis and multi-state models, including censored and truncated data. He has 
published more than 100 research papers. He is Associate Editor of Annals of the Institute 
of Statistical Mathematics (2011- ), Brazilian Journal of Probability and Statistics (2015- 
) and Test (2018- ). He currently chairs the SiDOR research group and the Biostatistics 
and Epidemiology unit at the Biomedical Research Center in Vigo. 
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idmTPreg: Regression Model for Progressive 
Illness Death Data 
 
Oviedo-de la Fuente, Manuel1 and Azarang, Leyla2 

 

1 Department of Mathematics, MODES research group, CITIC, Universidade da Coruña. 
2 The Netherlands Cancer Institute. 

 

Abstract 

The progressive illness-death model is frequently used in medical applications. For 
example, the model may be used to describe the disease process in cancer studies. We 
have developed a new R package called idmTPreg to estimate regression coefficients in 
datasets that can be described by the progressive illness-death model. The motivation for 
the development of the package is a recent contribution that enables the estimation of 
possibly time-varying covariate effects on the transition probabilities for a progressive 
illness-death data. The main feature of the package is that it befits both non-Markov and 
Markov progressive illness-death data. The package implements the introduced 
estimators obtained using a direct binomial regression approach. Also, variance estimates 
and confidence bands are implemented in the package. To do this, a modified function of 
glm.fit has been programmed in parallel. All main package functions have been defined 
according to the standard R rules. 
 
 
References 
 
Azarang, L. and Oviedo-de la Fuente, M. idmTPreg: Regression Model for Progressive 
Illness Death Data. The R Journal (2018) 10:2, p. 317-325. DOI: 
https://doi.org/10.32614/RJ-2018-081 
 
 
Speaker Biographical Sketch: Manuel Oviedo de la Fuente 

Doctor in Statistics, Manuel has more than 20 indexed publications and has participated 
in more than 10 research projects. Manuel began his career as a biostatistician in the 
Ministry of Health of the Government of Catalonia, in studies related to predictive models 
of diseases and evaluation of the impact of vaccination plans. In the last decade, Manuel 
has focused his research line on functional data analysis and statistical software 
development such as the R libraries fda.usc published in the Journal Statistical Software 
and the idmTPreg library, in R journal. Currently, he is a professor at the University of A 
Coruña. 
  

https://doi.org/10.32614/RJ-2018-081
https://doi.org/10.32614/RJ-2018-081
https://doi.org/10.32614/RJ-2018-081
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CompARE 
Jordi Cortés Martínez1, Marta Bofill Roig1, Guadalupe Gómez Melis1 

1 Department of Statistics and Operations Research, Universitat Politècnica de Catalunya. 

Abstract 

Shiny app: CompARE (https://www.grbio.eu/compareCover/) is a web-platform inspired 
to provide help on issues relating to trials with composite endpoints. CompARE may be 
used as a tool for calculating the elements needed in the planning phase of clinical trials 
involving composite endpoints. With its user-friendly interface, CompARE allows to 
input the main parameters included in the trial -such as the treatment effect on the 
components of the composite endpoint, and its frequencies of occurrence- and helps 
provide power and sample size calculations among others. CompARE comprises two 
different Shiny apps: one devoted to randomized controlled trials with time-to-event 
endpoints (https://www.grbio.eu/CompARETimeToEvent/), the other to trials with binary 
endpoints (https://www.grbio.eu//CompAREBinary/). 

R package: The CompAREdesign R package has been primarily designed to calculate 
the required sample size in randomized clinical trials with composite endpoints based on 
some specific information of the components. This package also includes another 
functions to calculate the probability of observing the composite endpoint and the 
expected treatment effect on the composite endpoint, among others. One of the most 
useful features is that it provides a measure of the relative efficiency (ARE) of the design 
with composite endpoints compared to that which only considers one of its components. 
The methods implemented in this package as well as in the web application are described 
in Bofill & Gómez (2019) [1] and Gómez & Lagakos (2013) [2] or Cortés et al. (2021) 
[3]. 

References

1. Bofill Roig, Marta, and Guadalupe Gómez Melis. 2019. “A New Approach for
Sizing Trials with Composite Binary Endpoints Using Anticipated Marginal
Values and Accounting for the Correlation between Components.” Statistics in
Medicine 38 (11): 1935–56. https://doi.org/10.1002/sim.8092.

2. Gómez, Guadalupe, and Stephen W. Lagakos. 2013. “Statistical Considerations
When Using a Composite Endpoint for Comparing Treatment Groups.” Statistics
in Medicine 32 (5): 719–38. https://doi.org/10.1002/sim.5547.

3. Cortés Martínez, Jordi, Ronald B. Geskus, KyungMann Kim, and Guadalupe
Gómez Melis. 2021. “Using the Geometric Average Hazard Ratio in Sample Size
Calculation for Time-to-Event Data with Composite Endpoints.” BMC Medical
Research Methodology 21 (1): 99. https://doi.org/10.1186/s12874-021-01286-x.

https://www.grbio.eu/compareCover/
https://www.grbio.eu/CompARETimeToEvent/
https://www.grbio.eu/CompAREBinary/
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Speaker Biographical Sketch:  Jordi Cortés Martínez 
 
Graduated in Statististics in 2008, Master’s degree in Statistics and Operations Research 
(MESIO UPC-UB) in 2012. PhD on Statistics in 2021 with a work entitled "Constant 
Effect in Randomized Clinical Trials with Quantitative Outcome. A Methodological 
Review" by Universitat Politècnica de Catalunya (UPC). Currently, I am assistant 
professor and biomedical researcher at UPC. The main areas of interest are: clinical trials, 
composite endpoints, survival analysis, R programming and treatment effect 
heterogeneity. 
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ABSTRACTS SESSION 2: SPATIAL 
STATISTICS 

Chair: Joaquín Martínez Minaya 

- FORTLS: an R Package for Processing TLS data 
and Estimating Stand Variables in Forest 
Inventories.  
Speaker: María José Ginzo Villamayor. 

- INLAMSM: Multivariate Spatial Models for 
Lattice Data. 
Speaker: Francisco Palmí Perales. 

- Rfishpop and connectAspic: Analysing Fisheries 
Population Under Uncertainty. 
Speaker: Marta Cousido Rocha. 
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FORTLS: an R Package for Processing TLS Data 
and Estimating Stand Variables in Forest 
Inventories 
 
Juan Alberto Molina-Valero1, Adela Martínez-Calvo1, María José Ginzo Villamayor2, 
Manuel Antonio Novo Pérez3, Juan Gabriel Álvarez-González1, Fernando Montes4, and 
César Pérez-Cruzado5 

 
1 Unidad de Gestión Ambiental y Forestal Sostenible (UXAFORES), Departamento de 
Ingeniería Agroforestal, Escuela Politécnica Superior de Ingeniería, Universidade de 
Santiago de Compostela. 
2 Departamento de Estadística, Análisis Matemático y Optimización, Facultad de 
Matemáticas, Universidade de Santiago de Compostela.  
3 Departamento de Matemáticas, Facultad de Informática, Universidade da Coruña. 
4 Instituto Nacional de Investigación y Tecnología Agraria y Alimentaria (INIA) - Centro 
de Investigación Forestal. 
5 Proyectos y Planificación (PROEPLA), Departamento de Producción Vegetal y 
Proyectos de Ingeniería, Escuela Politécnica Superior de Ingeniería, Universidade de 
Santiago de Compostela. 

 

Abstract 

Terrestrial Laser Scanning (TLS) enables rapid, automatic, and detailed 3D representation 
of surfaces with an easily handled scanner device. TLS, therefore, shows great potential 
for use in Forest Inventories (FIs). However, the lack of well-established algorithms for 
TLS data processing hampers operational use of the scanner for FI purposes. Here, we 
present FORTLS, which is an R package specifically developed to automate TLS point 
cloud data processing for forestry purposes. The FORTLS package enables (i) detection 
of trees and estimation of their diameter at breast height (dbh), (ii) estimation of some 
stand variables (e.g., density, basal area, mean, and dominant height), (iii) computation 
of metrics related to important tree attributes estimated in FIs at stand level, and (iv) 
optimization of plot design for combining TLS data and field measured data. FORTLS 
can be used with single-scan TLS data, thus, improving data acquisition and shortening 
the processing time as well as increasing sample size in a cost-efficient manner. The 
package also includes several features for correcting occlusion problems in order to 
produce improved estimates of stand variables. These features of the FORTLS package 
will enable the operational use of TLS in FIs, in combination with inference techniques 
derived from model-based and model-assisted approaches. 
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References 
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forestry purposes. R package version 1.0.2. https://CRAN.R-
project.org/package=FORTLS. 
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Speaker Biographical Sketch: Mª José Ginzo Villamayor 

Mª José Ginzo Villamayor is a Researcher in the Department of Statistics, Mathematical 
Analysis and Optimization (University of Santiago de Compostela). She works as a 
Senior Statistical Consultant in the Statistical Consulting Service of the Department. She 
has participated with several researchers developing statistical software, statistical 
analysis, writing scientific articles and others. She is a PhD student, thesis entitled 
"Statistical techniques in geolinguistics. Onomastic modeling" supervised by Dr. Rosa 
Crujeiras Casais. Before that, she completed a MSc in Statistical Techniques (2011) with 
MSc thesis entitled "Geostatistical analysis applied to functional data", supervised by Dr. 
Manuel Febrero Bande and a BSc in Mathematics (2001), both at the USC, and 
Postgraduate Statistics (2008) at University of Porto. 

 
  

https://doi.org/10.3390/IECF2020-08066
https://cran.r-project.org/package=FORTLS
https://cran.r-project.org/package=FORTLS
https://doi.org/10.31167/csecfv0i45.19887
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INLAMSM: Multivariate Spatial Models for 
Lattice Data 

Francisco Palmí Perales1, Virgilio Gómez Rubio1, Miguel Ángel Martínez Beneito2

1 Departamento de Matemáticas, Escuela Técnica Superior de Ingenieros Industriales 
de Albacete, Universidad de Castilla-La Mancha. 
2 Departamento de Estadística e Investigación Operativa, Facultad de 
Matemáticas, Universitat de València. 

Abstract 

During the last decades the number of multivariate spatial statistical analysis has raised. 
Furthermore, the development of spatial methodologies has also been tackled by several 
authors. Consequently, there is an increasing demand of novel and more feasible software 
tools to analyse multivariate spatial datasets. INLAMSM is an R package which has been 
built to try to fill part of this gap. Specifically, INLAMSM allows the user to account for 
multivariate spatial variability when analysing a multivariate lattice dataset. 

INLAMSM contains different well-known multivariate spatial effects which have been 
built using the rgeneric function of R-INLA. The inclusion of these multivariate latent 
effects in the formula of the model allows us to perform multivariate spatial models with 
INLA (Rue et. al, 2009) in a straightforward manner. In other words, INLAMSM is an R 
package that builds on top of INLA in order to perform Bayesian multivariate spatial 
inference using INLA. 
The last version of INLAMSM has been published on CRAN where it can be freely 
downloaded. Furthermore, in Palmí-Perales et. al. (2021), the authors not only describe 
the different effects that the package contains, but also show how to fit multivariate lattice 
models using INLAMSM. 

References 

Rue, H., Martino, S. and Chopin, N. (2009), Approximate Bayesian inference for latent 
Gaussian models by using integrated nested Laplace approximations. Journal of the 
Royal Statistical Society: Series B (Statistical Methodology), 71: 319-392. 
https://doi.org/10.1111/j.1467-9868.2008.00700.x 

Palmí-Perales, F., Gómez-Rubio, V. and Martinez-Beneito, M. (2021), Bayesian 
multivariate spatial models for lattice data with INLA. Journal of Statistical Software. 
Accepted. 

https://doi.org/10.1111/j.1467-9868.2008.00700.x
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Speaker Biographical Sketch: Francisco Palmí Perales 

I have a bachelor's degree in Mathematics and a master's degree in Biostatistics which I 
studied at the University of Valencia. In 2020, I obtained a PhD at the University of 
Castilla-La Mancha which title is Bayesian multivariate spatial models for the analysis of 
several diseases. The main research line I am involved is in Bayesian spatial hierarchical 
models mainly applied to epidemiological data. The main objective of this modellization 
is to estimate the spatial patterns of each disease and the similarities between the patterns 
of the different diseases. However, I am able to apply this field to other contexts such as 
ecology or econometrics. I mainly work with R and R-INLA, therefore, I am able to 
produce code scripts in order to adjust Bayesian spatial methodologies using these 
techniques. I am really interested in all the topics related with Bayesian applied statistics, 
mainly Bayesian spatio temporal methods. 
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Rfishpop and connectAspic: Analysing Fisheries 
Population Under Uncertainty 
M. Cousido-Rocha1, S. Cerviño1, M.G. Pennino1, A. Paz Cuña2. 
 
1 Instituto Español de Oceanografía (IEO, CSIC). Centro Oceanográfico de Vigo. 
Subida a Radio Faro 50-52, 36390 Vigo, Pontevedra, Spain. 
2 Universidade de Santiago de Compostela, A Coruña, Spain. 
 
 
Abstract 

The analysis of the dynamic of a population has become a fundamental tool in fisheries 
science to assess the status of exploited resources. Uncertainty is an inherent component 
in fishery systems that makes difficult taking management decisions. Here, we present 
Rfishpop (available at https://github.com/IMPRESSPROJECT/Rfishpop) a package to 
deal with uncertainty for analyzing exploited populations in R (R Core Team, 2019). 
More precisely, Rfishpop package address such aims implementing a completed 
Management Strategy Evaluation (MSE) cycle (Punt et al. 2016). The steps of MSE are: 

1. An operating model (OM) is typically used to generate “true” ecosystem dynamics 
including the natural variations in the system. 

2. Data are sampled from the OM to mimic collection of fishery dependent data and 
research surveys (and their inherent variability). 

3. Such data is passed to an assessment model. Based on this assessment and the Harvest 
Control Rule (HCR), a management action is determined (e.g., a change in the Total 
Allowable Catches, TAC). 

4. Corresponding fleet effort and catch are then modelled, and resulting catches are fed 
back into the operating model, OM. 

By repeating this cycle, the full management process is modelled and projected to the 
future. It is possible to test the effect of modifying any part of this cycle including changes 
to the OM, assumptions about noise, etc. Alternative Management Procedures can be 
compared by running many stochastic simulations, each for several years, to identify the 
performance of a rule according to different metrics under the likely range of conditions. 

Furthermore, depending on the type of data generated in the step 2 of the MSE procedure, 
different assessment methods can be applied, from simple data-limited methods to more 
complex age or length-structured methods. Here, we present connectASPIC (available at 
https://github.com/IMPRESSPROJECT/connectASPIC), an R package developed for 
fitting the well-known assessment model ASPIC (A Stock-Production Model 
Incorporating Covariate, Prager, 1992). Using specific executables, it is possible to run 

https://github.com/IMPRESSPROJECT/Rfishpop
https://github.com/IMPRESSPROJECT/connectASPIC
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an ASPIC model using ASPIC Suite program. One of the disadvantages of this program 
is that the input files must be created manually, whereas our package connects directly R 
with the ASPIC Suite program allowing to fit the model and read the results, in R. 
 
 
References 

André E Punt, Doug S Butterworth, Carryn L de Moor, José A A De Oliveira, Malcolm 
Haddon. “Management strategy evaluation: best practices”. Fish and Fisheries 17(2) 
(2016), 303-334. 

Michael H. Prager. “ASPIC: A Surplus-Production Model Incorporating Covariates”. 
Coll. Vol. Sci.Pap., Int. Comm. Conserv. Atl. Tunas (ICCAT), 28 (1992), 218-229. 

R Core Team. R: A language and environment for statistical computing. R Foundation 
for Statistical Computing, Vienna, Austria. (2019). URL. https://www.R-project.org/ 

 

Speaker Biographical Sketch: Marta Cousido Rocha 

Marta Cousido-Rocha holds a degree in Mathematics and she completed a MSc in 
Statistics Techniques (both at University of Santiago de Compostela), and a PhD in 
Statistics (at University of Vigo). Currently, she is developing in the Spanish Institute of 
Oceanography, working on statistical modelling applied to fisheries science. Her main 
interests are the management strategy evaluation cycle, the development of assessment 
models for data poor stocks and the improvement of the available abundance indices for 
the calibration of the stock assessment models. 
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ABSTRACTS SESSION 3: BIOSTATISTICS
Chair: Xabier Barber Vallés 

- ICGE: an R Package for Detecting Relevant 
Clusters and Atypical Units. 
Speaker: Concepción Arenas Sola. 

- refreg: an R Package to Estimate Conditional 
Reference Regions. 
Speaker: Óscar Lado Baleato. 

- BIOKMODWEB/BIOKMOD for Biokinetic 
Modelling. 
Speaker: José Guillermo Sánchez León. 

- R-Shiny in Optimal Experimental Design. 
Speaker: Carlos de la Calle Arrollo. 
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ICGE: an R package for Detecting Relevant 
Clusters and Atypical Units 

Itziar Irigoien1, Basilio Sierra1 and Concepción Arenas2

1 Department of Computation Science and Artificial Intelligence, University of the 
Basque Country, Donostia, Spain. 
2 Department of Genetics, Microbiology and Statistics. Statistic Section, University of 
Barcelona, Spain. 

Abstract 

A common task in many biomedical applications is to seek a reliable and precise 
classification of data into clusters, which is essential for successful diagnosis and 
treatment. An important statistical problem associated with classification is to discern 
whether the clustering process can find a relevant partition as well as the estimation of 
the number of clusters. Furthermore, there are many real situations where the problem is 
to classify data when information is available for only one group of observations, for 
example, through mammograms for breast cancer detection (Costa and Moura 1995, 537-
41) or the one-class recognition of cognitive brain functions (Tarassenko et al.1995, 442–
47), between others. Thus, in these and in general classification situations, the typicality 
problem arises. That is, the decision as to whether a new unit (gene, tumor sample...) 
belongs to one of the previously identified clusters or to a new group. 

ICGE is a user-friendly R package which provides many functions related to this 
problem: identify the number of clusters using mixed variables, usually found by applied 
biomedical researchers; detect whether the data have a cluster structure; identify whether 
a new unit belongs to one of the pre-identified clusters or to a novel group and classify 
new units into the corresponding cluster. The functions in the ICGE package are 
accompanied by help files and easy examples to facilitate its use. 

The statistical methods implemented in the package ICGE were introduced in Irigoien 
and Arenas (2008). The structure of the package and the functions implemented are 
explained in Irigoien, Sierra and Arenas (2012). Examples illustrating the usage of the 
functions are also included. 
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Concepción Arenas received the PhD degree in mathematics, with a specialization in 
statistics, from the University of Barcelona, Spain, where she is a research professor in 
the Statistics Section of the Genetics, Microbiology and Statistics Department. Her 
research interests include multivariate analysis as applied to bioinformatics, specifically 
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statistics, evolutionary genetics and robotics.  
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refreg: an R package to Estimate Conditional 
Reference Regions

Lado-Baleato, Óscar1, Cadarso-Suárez, Carmen1, Roca-Pardiñas, Javier2, and Gude, 
Francisco3 

1 Department of Statistics, Mathematical Analysis, and Optimization, Universidade de 
Santiago de Compostela, Galicia, Spain. 
2 Statistical Inference, Decision and Operations Research, Universidade de Vigo. Estrada 
San Cosme, 2, 36310 Vigo, Pontevedra. Galicia, Spain. 
3Clinical Epidemiology Unit, Complexo Hospitalario de Santiago de Compostela. Rúa da 
Choupana, s/n, 15706 Santiago de Compostela, A Coruña Galicia, Spain 

Abstract
Clinical decisions are usually based on diagnostic tests whose results respond to a 
continuous distribution. The most common approach consists on working from a 
univariate framework, using only one test whose interpretation requires a reference 
interval characterizing results of the healthy population. However, the use of more than 
one diagnostic tool is frequent in many pathologies. Tests designed for diagnosis, and 
control, of the same disease are usually highly correlated, thus requiring a multivariate 
reference region for its interpretation. Not many proposals exist to date for the estimation 
of these multivariate regions, and the existing ones impose severe restrictions such as the 
assumption of a multivariate Gaussian distribution. Furthermore, it should be taken in 
account that these reference regions may depend on other conditions (e.g. age and sex). 
In this talk, we present the R package refreg, a software implementation of a new 
statistical model for estimating reference regions conditioned to a set of covariates. This 
statistical methodology is based on a multivariate location-scale model which provides 
probabilistic regions covering a specific percentage of the data conditionally on 
covariates. We will illustrate the refreg usage with real data estimating a conditional 
reference region for two glycemic markers.  

References
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scale model for the joint forecasting of SO2 and NOx pollution episodes. Stochastic 
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I am a biologist that somehow is currently doing a PhD in statistics. In my thesis, I am 
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BIOKMODWEB/BIOKMOD for Biokinetic 
Modelling

J. Guillermo Sánchez-León, Juan M Rodríguez-Díaz 

Universidad de Salamanca. GR-DOE. Castilla la Mancha-OED BIOSTATNET Node. 
doptimo@usal.es  

Abstract 
BIOKMODWEB (http://oed.usal.es/webMathematica/Biokmod/ ) is a web application 
specially oriented to modeling the distribution of radioactive isotopes in the human body 
and animals, which includes some of the new ICRP models.  The user himself can build 
biokinetic models, calculate the disintegrations produced in a compartment or organ, even 
adjust some of the model parameters to experimental data.  

BIOKMODWEB uses compartmental modeling that involves the use of differential 
equations, the great advantage is that the researcher focuses on the construction of the 
model through a simple interface, the program automatically generates the differential 
equations and solves them, giving (when possible) the analytical expression. 

To use BIOKMODWEB just a browser in any device (computer, tablet, smartphone) is 
needed. BIOKMODWEB uses the application tool BIOKMOD developed in the Wolfram 
Language (Mathematica) installed in a server where the computation is made.  For most 
applications BIOKMODWEB is sufficient, but in addition users with some knowledge 
about Mathematica can use the open source BIOKMOD 
(https://diarium.usal.es/guillermo/biokmod/) that expands some of BIODMODWEB 
possibilities.   
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R-Shiny in Optimal Experimental Design
Carlos de la Calle-Arroyo1, Jesús López-Fidalgo2, Licesio J. Rodríguez-Aragón1

1 Universidad de Castilla-La Mancha, Escuela de Ingeniería Industrial y Aeroespacial de 
Toledo. Instituto de Matemática Aplicada a la Ciencia y la Ingeniería, Avda. Carlos III 
s/n, E-45071, Toledo. 
2 Universidad de Navarra, DATAI, Campus Universitario, E-31009, Pamplona, Navarra 

Abstract

In distillation processes it is very important to know precisely the relationship between 
temperature and vapor pressure. Vapor pressure does not depend solely on temperature, 
but varies enormously for different compounds, as well as for mixtures. 

Antoine's model has three unknown parameters, for which nominal values or previous 
estimates are necessary, since it is a non-linear model. These values vary between 
different substances (Wisniak 2001). Also, the physical state of the same determines the 
design space to carry out the experiments. 

The Antoine Equation is based on a series of empirical correlations that determines the 
relationship between these two variables: pressure and temperature, and that varies 
between different compounds and ranges of temperatures. 

This paper presents the study of the optimal D-, Ds-, A- and I-designs for the Antoine 
Equation (de la Calle-Arroyo et al. 2020, de la Calle-Arroyo et al. 2021). An online tool 
has been developed with R-Shiny to calculate such designs, which allows experimenters 
to calculate optimal designs, and offers an industry standard design comparison tool. 

The calculation of the designs has been done through the so-called “cocktail algorithm” 
(Yu 2011). This algorithm combines the Wynn-Fedorov algorithm and the multiplicative 
algorithm, resulting in a significantly faster calculation. Based on its implementation for 
this particular problem, we are working on the development of an R package for, among 
others, the calculation of optimal designs for models in one variable. 
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