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Background

MEDISYS (health-related news aggregator)

EIOS (Epidemics Intelligence from Open Sources)



Motivation Example

DUBAI, United Arab Emirates Dubai’s Expo 2020 world’s fair
will be postponed to Oct. 1, 2021, over the new coronavirus
pandemic, a Paris-based body behind the events said Monday. The
announcement by the Bureau International des Expositions came
just hours after police in Kuwait dispersed what they described as
a riot by stranded Egyptians unable to return home amid the
coronavirus pandemic . The riot was the first reported sign of
unrest from the region’s vast population of foreign workers who
have lost their jobs over the crisis



Motivation Example

DUBAI, United Arab Emirates Dubai’s Expo 2020 world’s fair
will be postponed to Oct. 1, 2021, over the new coronavirus
pandemic, a Paris-based body behind the events said Monday. The
announcement by the Bureau International des Expositions came
just hours after police in Kuwait dispersed what they described as
a riot by stranded Egyptians unable to return home amid the
coronavirus pandemic . The riot was the first reported sign of
unrest from the region’s vast population of foreign workers who
have lost their jobs over the crisis

Impact: Events Impact: Displacement of people
Violation: restrictions and unrest



Motivation

capture pandemic-related events for large array of use cases
automatic processing of large amount of news
enhancement of Medisys/EIOS platforms
lack of resources for this application

⇒
created a new 2-tiers taxonomy:
I 8 coarse grained labels
I 25 fine grained labels

created a new multi-label dataset annotated for it
I 7 annotators
I 4.4k items

trained baselines classifiers



Taxonomy: Coarse-Grained
REPORTING: reporting cases and general situation overview

IMPACT: events impacted by the outbreak of the disease

MEASURE: new legislation, restrictions and recommendations of
preventive nature, roll-out of vaccines, medicines, equipment

VIOLATION: illegal activities, fraud, fake product discovery,
unrests related to measures, spread of misinformation.

RESEARCH & DEVELOPMENT: phenomena observed, science
progress (vaccines, medicine, equipment), research support

COMMUNICATION: high-level meetings and launch of new
information sharing/collection instruments

SUPPORT: provision of financial support, goods, services, and
mentions of the need or lack of such support

MISCELLANEOUS: any other events related or unrelated to
infectious diseases and non-events (e.g. descriptions of processes)



Taxonomy: Fine-grained

Reporting Violation
- cases - restrictions and unrest
- situation - fake product or fraud

- misinformation
Impact
- displacement of people R&D
- health system - medicine progress
- economy - phenomena
- events - funding
- other

Communication Support
Measure - meeting - financial
- authority regulation - launch instrument - goods
- facilities
- travel Miscellaneous
- vaccine/medicine roll-out - other (related)
- other - unrelated

- non events



Data examples

NEW YORK (AP) U.S. health officials are telling people to avoid eating
because of an E. coli outbreak that has sickened 32 people in 11 states.
Reporting cases Measure authority regulation

We analyzed demographic, clinical, laboratory and exposure information
of symptomatic laboratory-confirmed brucellosis cases notified 2006-18.
Using official population data, we calculated incidences and risk ratios
(RR).
Research phenomena

Prion proteins are small bits of proteins that are responsible for causing
sporadic Creutzfeldt-Jakob disease (sCJD) that is rare and affects one in
a million individuals worldwide annually. CJD is related to mad cow
disease.
Miscellaneous: non event



Annotation Guidelines

Event definition: situation (past/present/future) which has a
place or precise span in space and time or ongoing event that has
not yet ended; or statements made about events1

The Miscellaneous category aims at capturing a) events of
interest not captured by the other types in the taxonomy, b)
unrelated events, (c) non-events

The Taxonomy was refined after a first pass with 5 annotators
over 400 items. The rest of the data was annotated by 7
annotators (with at least 2 annotators per snippet) with a
following curation step

1Our notion of events is based on the TimeML standard specifications



Corpus Creation

Procedure
sampling news from https://medisys.newsbrief.eu/ 2016-2021
I prefetching of article using list of 800 infectious disesases
I prefetching data using keyword combination

extraction of text snippets
simultaneous manual review and annotation

Bias
70% of the items are about Covid



Corpus Creation

sourcing query for Impact Economy:
10n(OR(economy, economic, economies, financial, unemployment,
bankrupt, bankruptcy, unemployed), OR(pandemic, lockdown,
disease, diseases, infection, infections, infectious, virus,
viruses))

retrieved article (first hit):
PHILADELPHIA, Pa. (WHTM) Three years after the enactment of
the Coronavirus Aid, Relief and Economic Security (CARES) Act,
The Internal Revenue Service Criminal Investigation (IRS-CI) has
investigated 975 tax and money laundering cases related to COVID
fraud with alleged fraud in these cases totaling $3.2B

actually an instance of Violation: Fake product or Fraud



Corpus Statistics

4441 text snippets

average length: 412 chars

77.1% are monolabel
"relatively" balanced

Average Cohen’s Kappa:
0.59 (strict) 0.63 (loose)

Event Type Number Fraction Co-occurrence

Reporting 1089 24.5% 3.31%

Impact 853 19.2% 4.34%

Measure 987 22.2% 3.24%

Violation 378 8.51% 3.87%

R&D 532 12.0% 1.5%

Communication 358 8.06% 6.15%

Support 293 6.6% 5.80%

Miscellaneous 779 17.5% 0.0%



Corpus Statistics

Event Type Number Fraction Co-occurrence

Reporting 1089 24.5% 3.31%

Reporting cases 614 13.83% 10.75%
Reporting situation 641 14.43% 11.23%

Impact 853 19.2% 4.34%

Impact: displacement of people 107 2.41% 20.56%
Impact: health system 117 2.63% 13.68%
Impact: economy 346 7.79% 7.23%
Impact: events 157 3.54% 6.37%
Impact: other 178 4.01% 8.99%

Measure 987 22.2% 3.24%

Measure: authority regulation 322 7.25% 16.77%
Measure: facilities 116 2.61% 11.21%
Measure: travel 137 3.08% 16.79%
Measure: vaccine/medicine roll-out 387 8.71% 6.46%
Measure: other 100 2.25% 7.00%



Statistics
Event Type Number Fraction Co-occurrence

Violation 378 8.51% 3.87%

Violation: restrictions and unrest 127 2.86% 11.81%
Violation: fake product or fraud 121 2.72% 7.44%
Violation: misinformation 149 3.36% 5.37%

R&D 532 12.0% 1.5%

R&D: medicine progress 187 4.21% 2.67%
R&D: phenomena 272 6.12% 2.21%
R&D: funding 97 2.18% 2.06%

Communication 358 8.06% 6.15%

Communication: meeting 158 5.81% 9.30%
Communication: launch instrument 101 2.27% 4.95%

Support 293 6.6% 5.80%

Support: financial 189 4.26% 8.47%
Support: goods 113 2.54% 7.08%

Miscellaneous 779 17.5% 0.0%

Miscellaneous: other 158 3.56% 0.0%
Miscellaneous: unrelated 508 11.44% 0.0%
Miscellaneous: non events 115 2.59% 0.0%



Analysis of co-occurrences

Event Type 1 Event Type 2 Count Fraction 1Fraction 2
Reporting cases Reporting situation 166.0 27.0 25.9
Measure: Authority Regulation Reporting situation 67.0 20.8 10.5
Measure: Authority Regulation Reporting cases 48.0 14.9 7.8
Measure: Vaccine/Medicine Roll-out Reporting situation 32.0 8.3 5.0
Communication: Meeting Reporting situation 31.0 12.0 4.8
Impact: Economy Support: Financial 28.0 8.1 14.8
Impact: Health system Reporting situation 24.0 20.5 3.7
Measure: Authority Regulation Measure: Travel 21.0 6.5 15.3
Impact: Economy Impact: Other 20.0 5.8 11.2
Measure: Authority Regulation Measure: Facilities 20.0 6.2 17.2

Table: Top co-occurring pairs of fine-grained event labels: (a) Count
stands for absolute number of co-occurrences, (b) Fraction 1 stands for
the count normalised by the total number of co-occurrences of event
Type 1; (c) Fraction 2 stands for the count normalised by the total
number of co-occurrences of event Type 2.



Benchmark models

L2-regularized linear SVM using the One-vs-the-Rest strategy,
with log TFIDF-weighted 3-5 character n-grams as features

RoBERTA base, a transformer-based model, batch size of 32,
learning rate of 2−5 and 100 warming steps with 5 training
epochs

5-fold cross-validation



Benchmark models: Overall

model micro macro weighted samples

SVM 0.60 0.56 0.59 0.55
RoBERTa 0.69 0.65 0.68 0.68

Table: Fine-grained Event Types: F1 scores for benchmark models.

model micro macro weighted samples

SVM 0.69 0.68 0.69 0.67
RoBERTa 0.76 0.76 0.76 0.76

Table: Coarse-grained Event Types: F1 scores for benchmark models.



Benchmark models: Coarse-grained

Event Type SVM RoBERTa

Reporting 0.80 0.85
Impact 0.65 0.73
Measure 0.66 0.68
Violation 0.72 0.79
R&D 0.69 0.71
Communication 0.63 0.78
Support 0.58 0.70
Miscellaneous 0.68 0.73

Table: F1 scores for coarse-grained types



Benchmark models: Fine-grained
Event Type SVM RoBERTa

Reporting cases 0.74 0.85
Reporting situation 0.64 0.75
Impact: displacement of people 0.75 0.81
Impact: health system 0.40 0.55
Impact: economy 0.63 0.71
Impact: events 0.64 0.83
Impact: other 0.24 0.42
Measure: authority regulation 0.43 0.45
Measure: facilities 0.55 0.70
Measure: travel 0.60 0.79
Measure: vaccine/medicine roll-out 0.67 0.64
Measure: other 0.21 0.24
Violation: restrictions and unrest 0.54 0.71
Violation: fake product or fraud 0.75 0.80
Violation: misinformation 0.71 0.64
R&D: medicine progress 0.55 0.58
R&D: phenomena 0.59 0.72
R&D: funding 0.64 0.81
Communication: meeting 0.68 0.76
Communication: launch instrument 0.59 0.70
Support: financial 0.55 0.76
Support: goods 0.49 0.63
Miscellaneous: other 0.11 0.34
Miscellaneous: unrelated 0.70 0.50
Miscellaneous: non events 0.48 0.78

Table: Fine-grained: F1 scores for benchmark models per class.



Confusion matrix

Figure: Confusion matrix for coarse-grained event types



Future Work

data augmentation
add more samples with diseases different from Covid-19 and
test with named entities substitution
actual event detection versus news item flagging
event metadata extraction
evaluate on historical data


