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The CovidOnTheWeb Project
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Does coronavirus can cause cancer?

What are the side effects of SARS Cov 1/2 
and MERS infections?  

RDF
translator

Jupyter Notebook

Corese
engine

ACTA Web application

Corese portal
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Named
Entity
extractor

Covid-on-the-Web 
dataset

Covid-19 Open 
Research 
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ACTA pipeline
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ARViz

Process & enrich data Data exploration

Domain Questions Research Questions

What methods to extract knowledge from
the literature?

What visual methods to support the 
exploration of knowledge?



Covid-on-the-Web dataset

3

CORD-19 v7
50,000 full-text scholarly articles

CORD-19 
Named Entities

Knowledge Graph 
(NEKG)

CORD-19 
Argumentative 

Knowledge Graph 
(AKG)

Linked to Dbpedia, 
Wikidata and 

BioPortal

Graph of arguments 
linking claims and 

evidences

Covid-on-the-
Web



Association Rules Mining

Transactions are publications and items are named entities

Measures of interest

o Support: the probability of finding items X and Y in a transaction

o Confidence: the probability of finding Y in a transaction, knowing that X is in the same transaction

o Interestingness: the serendipity of the rule

o Symmetry: whether the rule works inversely
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X → Y

Discover interesting correlations, frequent patterns, associations or casual structures among transactions



About the Data
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(Cadorel and Tettamanzi, 2020)

CORD19-NEKG 

o Wikidata
o 50,000 publications

Input Dataset

o 1772 rules
o Confidence (min. 0.7)
o Support
o Interestingness (min. 0.3)
o Symmetry

ARViz Input Dataset

antecedent consequent confidence interestingness support isSymmetric cluster 

ritonavir lopinavir 0.89 0.59 0.0003414 FALSE label_cluster2

insect baculovirus 0.71 0.36 0.0024765 FALSE
label_cluster2 

article_cluster1

steroid, osteoblast saon 0.83 0.83 0.0002134 FALSE no_clustering

duchenne muscular 
dystrophy

muscular 
dystrophy 1 1 0.0052854 TRUE article_cluster1

FP-Growth
algorithm



State of the Art
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Overview of 
Rules

Interesting 
Rules

Item 
Relationships

Rules 
Comparison

Details on 
Demand

Unwin et al., 2001

Rainsford and Roddick, 2000

Yang, 2003

Bruzzese and Buono, 2004

Sekhavat and Hoeber, 2005

Techapichetvanich and Datta, 
2005

Cheng et al., 2006

Ong et al., 2002

Hahsler, 2017

Yamamoto et al., 2009

ARViz (Menin et al., 2021)

Sekhavat and Hoeber, 2005

Bruzzese and Buono, 2004

Hahsler, 2017
Rainsford and Roddick, 2000

Unwin et al., 2001

Appropriate

Limited

No Support

Task Support



ARViz Overview
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Overview of Rules
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Circular Paginated View of Subsets
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Circular Paginated View of Subsets
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Circular Paginated View of Subsets
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Circular Paginated View of Subsets
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Exploratory Graph View of Items
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Exploratory Graph View of Items
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Exploratory Graph View of Items
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Evaluation

Given item i, identify which other terms are 
related to it.

Identify the items(s) with the most 
association rules

Recover the list of publications that mention 
a particular list of terms (e.g., cough, 
dyspnea and fever)

Identify the rules with the highest 
confidence
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o Two participants
o +15 year of experience
o Researchers on data mining and 

biomedicine

Exploratory Tasks

o Semi-structured interview
o Videoconference

o Usability
o SUS questionnaire
o NASA-TLX

o Usefulness



Results
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Workload
55 and 46.7 points over 100

o It was easy to solve the tasks using
Arviz

o It is important to display 

o the relationship between items

o the symmetry of rules

o the source of data

o The link between views ease the 
exploration

o The interactive prompting helps to 
extend and enrich the analysis

o Most people would not learn to use 
the system quickly

o The concepts of data mining could
hinder the usage for people in 
different domains (e.g. biomedicine)

o Difficult to understand the usage of 
clusters

Usability
85 and 87.5 points over 100



Conclusion and Future Work
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Resolution of item- and 
rule-based tasks

Three complementary visualization techniques
Representation of 
o measures of interest (confidence and interestingness)
o symmetry
o relationship between items
Interactive prompting
Access to data source

Effective tool to assist the 
exploration of association rules

Feasible to solve domain-related
tasks

Generalizable to any dataset of 
association rules

Studies with a larger sample of expert 
users

Redesign of visualization pipeline to 
support different RDF datasets
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Thank you!

http://covid19.i3s.unice.fr:8080/arviz/
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