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Preface

Welcome to JOCLAD 2021! The JOCLAD 2021 – Meeting of the Portuguese Association
for Classification and Data Analysis aims to bring together researchers and professionals
in the field of Data Science. This is already the twenty-eighth meeting of the CLAD. After
many meetings throughout Portugal - 2017 in Porto, 2018 in Almada, 2019 in Viseu, 2020
in Lisbon; this year, from 9 to 11 December, JOCLAD 2021 takes place at the University
of Beira Interior (UBI), which co-organizes the event. UBI is situated in the beautiful
and historical city of Covilhã, near Serra da Estrela, the tallest Portuguese mountain
(≈ 2000m). The city roots are anchored to the old traditions of wool production, going
back at least to the XII century. Covilhã has just been classified as “Creative City of
Design” by UNESCO. From the local organizers, receive a warm welcome to our city and
university, wishing you a pleasant discovery of the wonders of this region. The JOCLAD
2021 program includes a mini-course, on December 9, on the topic of “Co-clustering”,
held by Mohamed Nadif (Université Paris Descartes, Paris), three Keynote Sessions -
“Efficient Search for Good Neural Data Processors” (Lúıs Alexandre, Universidade da
Beira Interior, Covilhã), “Clustering with Data Embedding” (Mohamed Nadif, Université
Paris Descartes, Paris), and“A Regression Perspective of Binary and Multi-Class Support
Vector Machines” (Patrick J.F. Groenen, Erasmus School of Economics, Rotterdam).
Their talks present a representative cross-section of research in Data Science. In addition,
the program includes the Fernando Nicolau Award, five thematic sessions - CLAD 2021
Scholarship, CLAD-SPE, INE, Banco de Portugal, and CLAD Corporate -, 35 oral
communications, and 17 posters. A Thematic Session is aimed at students who have
received a CLAD scholarship 2021, whose members of the evaluation committee were
José G. Dias (Chair), Irene Oliveira, and Victor Lobo. We also thank the organizers of the
other Thematic Sessions: Pedro Campos (INE - Instituto Nacional de Estat́ıstica), Lúıs
Teles Dias (Banco de Portugal), Conceição Amado and Ricardo São João (CLAD-SPE),
and Pedro Campos (CLAD Corporate).

Additionally, this volume contains all the abstracts of talks and posters presented
at regular oral and poster sessions. Each abstract published in this volume has been
double-blind reviewed by at least one anonymous member of the scientific committee.
We thank all authors who submitted an abstract to our meeting and the reviewers,
who supported the editorial work with their quick and constructive responses. These
procedures contribute to strengthening the overall quality of the JOCLAD 2021 program.
Also, we thank all the chairs of these sessions.

Our deep gratitude goes to the members of the CLAD Board, especially Conceição
Rocha and Pedro Campos, who have so voluntarily devoted their time to supporting



JOCLAD 2021. Last but not least, we are delighted to thank the sponsors for their
support. Our institutional sponsors deserve a special mention: Instituto Nacional de
Estat́ıstica (INE) and Banco de Portugal.

Finally, thank you all for your support in helping us keep our annual meeting going!
With your high-quality work, CLAD will continue its tradition of excellence in the
advancement of Data Science!

Lisboa, December 2021

Chair of the Scientific Program
José G. Dias

Conference Chair
João Cordeiro

President of CLAD
Maria Paula Brito
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Oliveira, Patŕıcia Tiago, and Francisco C. Santos, p. 19

11:40 Modeling the cost associated with body injuries in workplace acci-
dents
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Chair: Lúıs Teles Dias
16:40 Using Isolation Forest in the quality control of the securities

database of Banco de Portugal
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Ndèye Niang, Mory Ouattara, and Gilbert Saporta, p. 75

9:20 Clustering domestic water consumption profiles: a Portuguese case
study
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11:00 Contributed Session IV - Data Science applications in Social Sci-
ences

Chair: Adelaide Figueiredo
11:00 Visually supported curriculum development
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Visually supported curriculum development

Rogério Duarte1, Ângela Lacerda Nobre2, Fernando Pimentel1, Marc
Jacquinet3,
1 ESTSetúbal, CINEA, Instituto Politécnico de Setúbal
2 ESCE, Instituto Politécnico de Setúbal
3 DCSG, CEMRI, Universidade Aberta

Curriculum development processes are of paramount importance for the prepa-
ration of future professionals. An impediment to these processes lays in stake-
holders’ communication difficulties. This study considers the combination of
information and data science techniques namely, the use of classification, nat-
ural language processing and network graphs, to make curriculum representa-
tions self-explanatory, bridging communication gaps and helping stakeholders
to articulate their expert knowledge.

Keywords: Network graphs, Natural language processing, Classification, Curriculum
analytics, Education

Accreditation bodies require “scientific” curriculum development processes reliant on out-
comes based education and on constructive alignment principles. To implement these
principles Learning Outcomes Mappings use courses as building blocks and the visual
representation—typically a chart, table or map—depicting vertical (from year to year)
and horizontal (within a year) relations between courses conveys a sense to the study pro-
gram structure. From the analysis of each course Learning Outcomes (LO) it is possible
to infer further connections between courses and gain access to the “mechanics” behind
a program plan. However, course LO presume tacit understanding of concepts specific
to disciplinary and scientific sub-areas and this renders LO-statements seldom clear and
unequivocal.
This study reports the combination of information and data science techniques including
classification of LO-statements, natural language processing, the use of network graphs,
to communicate—visually and quantitatively—information included in the study program
that is typically difficult to access and to articulate.
Figure 1, obtained as described in detail in [1], is the end product of a data visualization
method that considers the following steps: (1) classification of course learning objective
statements into broader terms ; (2) use of Natural Language Processing (NLP) to convert
broader terms into quantitative frequencies of key program concepts; (3) visualization of
the links between courses based on common key concepts.
In Figure 1, MATH, PHY, STAT, etc. are acronyms for courses included in the study program.
The relative position of the courses as well as the number of connecting lines provides both
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Figure 1: Visualization of links between courses of a bachelor degree in Technology and
Industrial Management [1]. The forward (white) plane presents an enlarged detail with 30
of the 33 courses present in the background (gray) plane.

visual and quantitative measure of courses connectivity. Figure 1 highlights the lack of
connections to three courses depicted in the background (gray) plane, MECHT, MULT, INNOV.
It becomes obvious (inspecting the forward white plane) that fundamental courses such
as mathematics, physics, statistics (MATH, PHY, STAT) are detached from the figure’s mass
center, where the majority of the courses lay.
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Patŕıcia Gois, 103, 117
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