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Abstract

We present an overview of Task 1 of the fourth edition of the CheckThat ! Lab, part of the 2021 Confer-
ence and Labs of the Evaluation Forum (CLEF). The task asks to predict which posts in a Twitter stream
are worth fact-checking, focusing on COVID-19 and politics in five languages: Arabic, Bulgarian, En-
glish, Spanish, and Turkish. A total of 15 teams participated in this task and most submissions managed
to achieve sizable improvements over the baselines using Transformer-based models such as BERT and
RoBERTa. Here, we describe the process of data collection and the task setup, including the evaluation
measures, and we give a brief overview of the participating systems. We release to the research com-
munity all datasets from the lab as well as the evaluation scripts, which should enable further research
in check-worthiness estimation for tweets and political debates.
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1. Introduction

The spread of fake news, misinformation and disinformation on the web, in social media and in
other communication channels has become an urgent social and political issue. There has been
growing interest in fighting against such false or misleading information both in academia and
in industry. To address the issue, a number of initiatives have been launched to perform manual
claim verification, with over 200 fact-checking organizations worldwide,! such as PolitiFact,
FactCheck, Snopes, Full Fact, and Newtral, among others. Unfortunately, these efforts are
insufficient, given the scale of disinformation propagating in various communication channels,
which, in the time of COVID-19, has now grown into the First Global Infodemic (according to the
World Health Organization). To deal with this problem, we have launched the CheckThat ! Lab,
which features a number of tasks aiming to help automate the fact-checking process and to
reduce the spread of misinformation and disinformation.

The CheckThat ! lab was run for the fourth time in the framework of CLEF 2021.> The
purpose of the 2021 edition of the lab was to foster the development of technology that would
enable finding check-worthy claims, detecting claims that have been previously fact-checked,
and predicting the veracity of news articles and their topics.

Figure 1 shows the full CheckThat! identification and verification pipeline, including the
tasks on detecting previously fact-checked claims and predicting the veracity and the topic of
news articles. Here, we focus on Task 1: check-worthiness estimation.? This task focuses on
tweets and political debates and speeches. It consists of the following two subtasks:

Subtask TA Check-worthiness of tweets. Given a topic and a stream of potentially related
tweets, rank the tweets according to their check-worthiness for the topic.

Subtask 1B Check-worthiness of debates or speeches. Given a political debate/speech,
return a list of its sentences, ranked by their check-worthiness.

Subtask 1A was offered in Arabic, Bulgarian, English, Spanish, and Turkish. We focused on
COVID-19, vaccines, and politics, and we crawled and manually annotated tweets between
January 2020 and March 2021. The participants were free to work on any language(s) of their
interest, and they could also use multilingual approaches that learn from all datasets. However,
the evaluation was per language. This subtask attracted 15 teams, and the most successful
approaches used Transformers or a combination of embeddings, manually engineered features,
and neural networks. Section 3 offers more details.

Subtask 1B was offered in English, and it used PolitiFact as a source of previously fact-checked
claims. The task attracted two teams, and a combination of pre-processing, data augmentation,
and Transformer-based models performed the best. Section 4 gives more details.

The remainder of the paper is organized as follows: Sections 3 and 4 describe the dataset, the
evaluation results, and the participating systems for subtasks 1A and 1B, respectively, Section 2
discusses related work, and Section 5 concludes with final remarks.

'http://tiny.cc/zd1fnz; last visited 02/07/2021.

*http://sites.google.com/view/clef2021-checkthat/

*Refer to [1] for an overview of the full 2021 edition of the CheckThat ! lab, including the other two tasks on
detecting previously fact-checked claims [2] and on fake news detection [3].


http://tiny.cc/zd1fnz
http://sites.google.com/view/clef2021-checkthat/

ar bg 'enes | tr ar ‘en
check
—> | worthiness —>»
estimation. (@)

]

I NEWS I\

en

Figure 1: The full verification pipeline including the three tasks addressed in the CheckThat ! lab 2021.
Task 1 on check-worthiness estimation focuses on Twitter in five languages (subtask 1A) and debates
and speeches in English (subtask 1B). See [2, 3] for a discussion on tasks 2 and 3. The grayed tasks were
addressed in previous editions of the lab [4, 5].

2. Related Work

Misinformation and disinformation are rapidly spreading in social media, and sometimes
false and misleading claims originate in political debates and speeches. To fight the problem,
automatic fact-checking has emerged as an important research area, and researchers have
worked on a number of subtasks: from automatic identification and verification of claims
[6,7,8,9,5, 10, 11], to identifying check-worthy claims [12, 13, 14, 15], detecting whether a
claim has been previously fact-checked [16, 17, 18], retrieving evidence to accept or to reject
a claim [19, 20], checking whether the evidence supports or denies the claim [21, 22], and
inferring the veracity of the claim [23, 24, 25, 26, 27, 28, 20, 29, 30, 31].

Check-worthiness estimation for debates/speeches. The ClaimBuster system [13] was a
pioneering work on check-worthiness estimation. Given a sentence in the context of a political
debate, it classified it into one of the following, manually annotated categories: non-factual,
unimportant factual, or check-worthy factual. In later work, Gencheva & al. [12] also focused
on the 2016 US Presidential debates, for which they obtained binary (check-worthy vs. non-
check-worthy) annotations from various fact-checking organizations. An extension of this work
resulted in the development of the ClaimRank system, which was trained on more data also
including Arabic content [14].

Other related work, also focused on political debates and speeches. For example, Patwari
& al. [32] predicted whether a sentence would be selected by a fact-checking organization
using a boosting-like model. Similarly, Vasileva & al. [15] used a multi-task learning neural
network that predicts whether a sentence would be selected for fact-checking by each individual
fact-checking organization (from a set of nine such organizations).



Last but not least, the task was part of the CheckThat ! lab in CLEF 2018, 2019, and 2020,
where the focus was once again on political debates and speeches, from a single fact-checking
organization. In the 2018 edition of the task, a total of seven teams submitted runs for Task 1
(which corresponds to Subtask 1B in 2021), with systems based on word embeddings and
RNNSs [33, 34, 35, 36]. In the 2019 edition of the task, eleven teams submitted runs for the
corresponding Task 1, again using word embeddings and RNNs, and further trying a number of
interesting representations [37, 38, 39, 40, 41, 42, 43, 44]. In the 2020 edition of the task, three
teams submitted runs for the corresponding Task 5 with systems based on word embeddings
and BiLSTM [45], TE.IDF representation with Naive Bayes, logistic regression, decision trees
[46], BERT prediction scores, and word embeddings with logistic regression [47].

Check-worthiness estimation for tweets. There has been less effort in identifying check-
worthy claims in social media. Previous work in this direction includes Task 1 in the 2020 edition
of the lab, and the work of Alam et al. [48, 49], who developed a multi-question annotation
schema of tweets about COVID-19, organized around seven questions, including one about
claim check-worthiness. For some languages in the 2021 Subtask 1A, we used the setup and
the annotations for one of the questions in their schema, as well as their data for that question,
which we further extend with additional data.

In the 2020 edition of the lab, the focus was on English and Arabic. For the Arabic task,
several teams fine-tuned pre-trained models such as AraBERT and multilingual BERT [50,
51, 47]. Other approaches relied on pre-trained models such as GloVe and Word2vec [52, 45]
to obtain embeddings for the tweets, which were fed into a neural network or an SVM. In
addition to text representations, some teams used other features, namely morphological and
syntactic, part-of-speech (POS) tags, named entities, and sentiment features [53, 54]. As for the
English task, we also observed the popularity of pre-trained Transformers, namely BERT and
RoBERTa [50, 52, 55, 56, 47, 57, 58]. Other approaches relied on word embeddings like GloVe to
obtain embeddings for the tweets, which were fed into a neural network [45]. There were also
systems that used more traditional machine learning models such as random forest [46].

An indirectly related research line is on credibility assessment of tweets [59], including the
CREDBANK tweet corpus [60], which has credibility annotations, multilingual fact-checking
corpus [61], as well as work on fake news [62], and on rumor detection in social media [63];
unlike that work, here we focus on detecting check-worthiness rather than predicting the
credibility/factuality of the claims in the tweets. Another less relevant research line is on
development of datasets of tweets about COVID-19 [64, 65, 66, 67, 68]; however, none of these
datasets has focused on check-worthiness estimation.

3. Subtask 1A: Check-Worthiness Estimation for Tweets

The aim of Task 1 is to determine whether a piece of text is worth fact-checking. In order
to do that, we either resort to the judgments of professional fact-checkers or we ask human
annotators to answer several auxiliary questions [49, 48], such as “does it contain a verifiable
factual claim?”, “is it harmful?” and “is it of general interest?”, before deciding on the final
check-worthiness label.



Table 1
Subtask TA: statistics about the CT-CWT-21 dataset for all five languages. The bottom part of the
table shows the main topics.

Partition Arabic Bulgarian English Spanish Turkish Total
Training 3,444 3,000 822 2,495 1,899 11,660
Development 661 350 140 1,247 388 2,786
Testing 600 357 350 1,248 1,013 3,568
Total 4,705 3,707 1,312 4,990 3,300 18,014

Main topics

COVID-19 [ | [ | [ | [ |
Politics | | | |

Subtask 1A focused on Twitter and it is defined as follows: “Given a topic and a stream of
potentially related tweets, rank the tweets according to their check-worthiness for the topic.”

The task is offered in Arabic, Bulgarian, English, Spanish, and Turkish. We created and
released an independent labeled dataset per language as explained in the following section. The
participants were free to work on any language(s) of their interest, and they could also use
multilingual approaches that make use of all datasets for training.

3.1. Datasets

Although all languages tackled major topics such as COVID-19 and politics, the crawling and
the annotation were done differently across the languages due to different resources available
to the team leading the annotation for each language. Eventually, for each language, we release
a tweet dataset with each tweet labeled for check-worthiness. Below, we provide more detail
about how the crawling and the annotation were done for each language. Table 1 shows some
statistics about the datasets, which is split into training, development, and testing partitions.

3.1.1. Arabic Dataset

In order to construct the Arabic dataset, we first manually created several topics over the period
of several months. Examples of topic titles include “Coronavirus in the Arab World”, “GCC
Reconciliation”, and “Deal of the century”. We augmented each topic with a set of keywords,
hashtags, and usernames to track in Twitter. * Once we had created a topic, we immediately
crawled a one-week stream of tweets using the constructed search terms, where we searched
Twitter (via the Twitter search API) using each term by the end of each day. We limited the
search to original Arabic tweets (i.e., we excluded retweets). We then de-duplicated the tweets
and we dropped those matching our qualification filter that excludes tweets containing terms
from a blacklist of explicit terms and tweets that contain more than four hashtags or more
than two URLs. Afterwards, we ranked the tweets by popularity (defined by the sum of their
retweets and likes), and we selected the top-500 to be annotated.

*Keywords used to crawl tweets: http://gitlab.com/checkthat_lab/clef2021-checkthat-lab/-/tree/master/task1
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Table 2
Subtask 1A, Arabic: tweets with their check-worthiness marked. For each tweet, we also include a
translation to English.

GV sall Ly, o8, LU )5S s i o bgral ) 530 (o Gptisns wiad 52)Y)
Jordan prevents Chinese citizens from entering the country due to the Corona virus.
#Chinese_Corona #Jordan

Mgﬁﬂ/wﬂ/ﬁkwb“*i) 5 g jad) 56 anaii ) o eCilgun) /Lgu.m‘j;//uﬂu" ywal/ 5L8 Cils
! https://t.co/bzighkP4CPI Criad! X
Al-Masirah TV was accompanying the Houthis on the war fronts, before Al Jazeera channel
officially joined the Houthi war media against the Yemenis! https://t.co/bzigkP4CPI

hitps://t.co/pobQIZJs9G bl jienlls ) siwall Ao | phl S o ji# (usi ] s slts  sili
Nancy Pelosi: President Trump is a danger to the constitution and democracy X
https://t.co/pobQIZJs9G

hitps://t.co/I250W4jHBe 41 duaudil) Laillgt anslil) asliadlltt [3]0 slast) oL/ 22
The number of siege days is 1310 #gulf reconciliation #41_gulf summit https://t.co/I250W4jHBe X

The training and the development sets include 12 topics crawled in January, February, and
March 2020 and borrowed from the last edition of the CheckThat ! lab, considering topics with
highest inter-annotation agreement; refer to [51] for further details on the annotation process.
For this year’s edition, for each topic, we only kept tweets that were relevant and had full
inter-rater agreement on the check-worthiness label.

For the test set, we crawled using two topics in January 2021 and we annotated the resulting
tweets as follows. We first recruited one annotator to annotate each tweet for its relevance
with respect to the target topic. Then, we labeled for check-worthiness the tweets that were
found relevant. This second annotation was done by two expert annotators. It was followed by
a subsequent consolidation step, when the annotators talked to each other to resolve potential
disagreements. Due to the subjective nature of check-worthiness, we chose to represent the
check-worthiness criteria by several questions, to help the annotators think about different
aspects of check-worthiness. First, the annotators were asked to answer the following question:

1. Does the tweet contain a verifiable factual claim?

If the answer to the above question is positive, the annotator is asked to answer the following
additional yes/no questions:

2. Does the claim in the tweet appear to be false?

3. Do you think the claim in the tweet is of interest to or would have an impact on
the public?

4. To what extent do you think the claim can morally or physically harm an entity,
a country, etc.?

5. Do you think that journalists will be interested in covering the spread of the
claim or the information discussed by the claim?



Once the annotator has answered the above questions, s/he is further required to answer a
fifth question considering all the answers given previously:

6. Do you think that a professional fact-checker or a journalist should verify the
claim in the tweet?

This is a yes/no question and the answer is the label that we will use to represent the
check-worthiness for the target tweet. Table 2 shows examples of annotated tweets in Arabic.

3.1.2. Bulgarian and English Datasets

We collected tweets that matched the COVID-19 topic using language-specific keywords and
hashtags.” We ran all the data collection from January 2020 to February 2021, and we selected
the most retweeted posts for the manual annotation.

We considered a number of factors for the annotation, including tweet popularity in terms of
retweets, which is already taken into account as part of the data collection process. We further
asked the annotators to answer the following five questions:®

« Q1: Does the tweet contain a verifiable factual claim? This is an objective question.
Positive examples include tweets that state a definition, mention a quantity in the present
or the past, make a verifiable prediction about the future, reference laws, procedures, and
rules of operation, discuss images or videos, and state correlation or causation, among
others. This is influenced by [69].

+ Q2: To what extent does the tweet appear to contain false information? This
question asks for a subjective judgment; it does not ask for annotating the actual factuality
of the claim in the tweet, but rather whether the claim appears to be false.

+ Q3: Will the tweet have an impact on or be of interest to the general public? This
question asks for an objective judgment. Generally, claims that contain information related
to potential cures, updates on number of cases, on measures taken by governments, or
discussing rumors and spreading conspiracy theories should be of general public interest.

« Q4: To what extent is the tweet harmful to the society, a person(s), a company(s),
or a product(s)? This question also asks for an objective judgment: to identify tweets
that can cause harm.

+ Q5: Do you think that a professional fact-checker should verify the claim in the
tweet? This question asks for a subjective judgment. Yet, its answer should be informed
by the answer to questions Q2, Q3 and Q4, as a check-worthy factual claim is probably
one that is likely to be false, is of public interest, and/or appears to be harmful. Note that
we are stressing the fact that a professional fact-checker should verify the claim, which
rules out claims that are easy to fact-check by a layman.

The keywords used to crawl the tweets are available at http://gitlab.com/checkthat_lab/
clef2021-checkthat-lab/-/tree/master/task1

*We used the following MicroMappers setup for the annotations:
http://micromappers.qcri.org/project/covid19-tweet-labelling/
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http://micromappers.qcri.org/project/covid19-tweet-labelling/

We considered as check-worthy the tweets that received a positive answer both to Q1 and
to Q5; if there was a negative answer to either Q1 or Q5, the tweet was considered not worth
fact-checking. The answers to Q2, Q3, and Q4 were not considered directly, but they helped the
annotators make a better decision for Q5. For the task, we did not provide the labels for Q2-Q4.

The annotations were performed by 2-5 annotators independently, and consolidated for the
cases of disagreement. The annotation setup was part of a broader initiative; see [48] for details.

Table 3
Subtask 1A, Bulgarian: tweets with their check-worthiness marked.

1 just saw Kpaii na cnoposeme 3a npousxoda na COVID-19! Toii e uskycmeeno cv3daden ¢ CALLl

npez 2015 2. - Click to see also w hitps.//t.colikFXAmp8bO
I just saw End of controversy over the origin of COVID-19! It was artificially created in USA in

2015 - Click to see also w https://t.co/ikFXAmp8bO

EC ycmanoeu xoopounayus mesxcdy Pycus, Kumaii u Hpan 3a desungopmupane 3a COVID-19
hitps://t.co/84YfO0CA9g

EU found a coordination between Russia, China and Iran to disinform about COVID-19
https:/t.co/84YO0CA9q

Yemevpmusa 8 Pyckama sucwia nuza Pocmos 3azybu ¢ 10-1 na eocmu na Couu, cned kamo mpateawe X
da 3anoscu Ha mradexcume 0o 17 200unu, 3aujomo 20n1aMa Hacm om uzpavume Ha nwupsus omoop

ca 3apazenu ¢ Covid-19. hitps.//t.co/LnA6I0Sx4T

The fourth in the Russian Premier League Rostov lost 10-1 as a guest to Sochi after having to bet on
young players under 17 because many of its first team's players were infected with COVID-19.
https://t.co/LnA6I10Sx4T

(Heama meduyu om 6omnuya "Tpaxua” ca ¢ COVID-19) om 3apama - Hoeumu - X
https://t.co/Geg6VEupCJ #rosunu #COVID19 #Bapazenumeduyu hitps:/t.co/valkd9D2L.oU

(Two medics from Trakia Hospital have COVID-19) from Zarata - News - https://t.co/Geg6 VEupCJ
fmews # COVIDI19 #infectedmedics https://t.co/vgkHID2LoU

Table 4
Subtask 1A, English: tweets with their check-worthiness marked.

Breaking: Congress prepares to shutter Capitol Hill for coronavirus, opens telework center
China has 24 times more people than Italy...

Everyone coming out of corona as barista

Lord, please protect my family & the Philippines from the corona virus

x X X N

Tables 3 and 4 show examples of annotated tweets for Bulgarian and English, respectively.
The first English example, ‘Breaking: Congress prepares to shutter Capitol Hill for coronavirus,
opens telework center’, contains a verifiable factual claim and is of high interest to society, and
thus it is check-worthy. The second one, ‘China has 24 times more people than Italy...’, contains
a verifiable factual claim, but it is trivial to check. The third example, ‘Everyone coming out of
corona as barista’, is a joke, and thus not check-worthy. The fourth one, Lord, please protect my
family & the Philippines from the corona virus’, does not contain a verifiable factual claim.



Table 5
Subtask 1A, Spanish: tweets with their check-worthiness marked (including translations to English).

Un nigeriano de 28 afios (aun no sabemos si ilegal o no) es detenido tras intentar raptar a una nifia v/
de 11 afios en un parque en Getafe. Dicen en la prensa que se desconocen las intenciones del sujeto.
Por cierto, Qué monton de hechos aislados! https://t.co/Bdey4rdgsl

A 28 years old Nigerian (we do not know if ilegal or not yet) is arrested after trying to kidnap an

11 years old girl in a park at Getafe. The press say that they ignore the intentions of the subject.
By the way, how many isolated cases! https://t.co/B4ey4rdg8I

Muy preocupado por el futuro de la plantilla de Endesa en As Pontes. Estan en juego los proyectos de X
750 familias, el futuro de una comarca y el 50% del trafico del Puerto de Ferrol. El Gobierno central

no puede seguir actuando en todo sin pensar en lo que se lleva por delante

Quite worried about the future of the staff of Endesa in As Pontes. The projects of 750 fami-
lies, the future of a region and 50% of the traffic of Puerto de Ferrol are at stake. The central
government cannot keep acting without considering the consequences

70.000.000€ mas en guarderias, 65.500.000€ mds en escuelas, 129.500.000€ mas en universidades, 261
profesores mas, 7.365 becas comedor mas, un 30% menos en tasas universitarias, 124.000.000€ mads

en I+D+1, 19.000.000€ mas en el Sincroton. .. O somos itiles o no somos.

70,000,000€ more for nurseries, 65,500,000€ more for schools, 129,500,000€ more for universi-
ties, 261 extra professors, 7,365 extra lunch scholarships, 30% less in university tuition fees,
124,000,000€ more for 1+D+l, 19,000,000€ more for the Synchrotron...Either we are useful or
we are not.

Una ley muy necesaria, que llevamos defendiendo mucho tiempo, para garantizar el derecho a una X
muerte digna en nuestro pais. https://t.co/vvpvUd3PDY

A much needed law that we have been defending for long time to guarantee the right for a
dignified death in our country. https://t.co/vvpvUd3PDY

3.1.3. Spanish Dataset

The dataset consists of 4,990 tweets sampled from the accounts of 350 well-known Spanish
politicians. Professional fact-checkers reviewed all tweets published by these accounts over
a period of one month to determine whether a tweet contained a check-worthy claim or not.
The human fact-checkers considered different editorial criteria to determine whether a tweet
is check-worthy, including factuality, public relevance of the character behind the claim, and
potential impact on the general audience. Factuality and relevance are the main factors when
making the decision. All tweets were annotated independently by three experts and the final
decision was made by majority voting.

It is worth noticing that only about 10% of the tweets are considered to be check-worthy,
which is close to a realistic distribution. Table 5 shows some examples. We can see that these
tweets tend to be fairly long and are often given some context on top of the claim. The third
tweet, which is check-worthy, actually contains multiple claims about the impact of a political
party on investment. The fourth tweet does contain a claim, but it refers to the support of a
new law and was not considered to be check-worthy by the expert.



Table 6
Subtask 1A, Turkish: tweets with their check-worthiness marked (including translations to English).

Giintin sorusu: 1,5 milyon doz biontech asisi Tiirkiye’ye geldi mi? Parasini kim odedi, ne kadar ve X
bu as1 kimlere yapildi?

The question of the day: Did 1.5M Biontech vaccines arrive Turkey? Who paid it? How much?
And who has been vaccinated with them?

Hiikiimete vuracagim diye inaktif asi hakkindaki bilgileri carpitiyorsunuz. Lakin Tiirkiye’nin kul-
landigy a1, diger asilarin icerisinde hem en giiveniliri hem de en etkilisi Kocan Hocanin eline,
emegine saghk Siireci maniple edenleri de Allah nasil biliyorsa oyle yapsin!

You are distorting information about inactive vaccines in order to criticize the government. How-
ever, the vaccine used in Turkey is the most reliable and the most effective one among other
vaccines. Thanks to Kocan Hodga for his efforts. May Allah treat those manipulators as He
wants.

Oniimuizdeki iki hafta cok kritik Korona SehirEfsaneleri X
The following two weeks are very critical for Corona UrbanLegends

45 giin oOnce ast olan doktor koronaviriisten hayatini kaybetti https://t.co/aJqF8I8CMb v
https://t.co/ZiitFoHimS

The doctor who was vaccinated 45 days ago lost his life because of coronavirus
https://t.co/a)q)818CMb https://t.co/ZiitFoHJmS

3.1.4. Turkish Dataset

For the training and the development sets for Turkish, we used the TrClaim-19 [70] dataset.
For the testing dataset, we crawled tweets using keywords related to health and to COVID-19
from February 26, 2021 till March 29, 2021. After de-duplication, we randomly selected tweets
for manual annotation. Each tweet was annotated by three annotators, which were asked to
say whether the corresponding tweet contains a check-worthy claim or not. The labels were
aggregated based on majority voting.

Table 6 shows some examples. The first example does not contain a verifiable factual claim,
just questions, and thus it is judged not to be check-worthy. The second tweet contains a factual
claim about the effectiveness of the vaccine used in Turkey, which is of wide public interest, and
is thus check-worthy. The third claim makes a statement about the future that is not particularly
interesting. The last claim is of public interest as it contains a factual claim about a possible
mortality case due to a COVID-19 vaccine, and it is thus considered check-worthy.

3.2. Evaluation

This is a ranking task, where a tweet has to be ranked according to its check-worthiness. There-
fore, we consider mean average precision (MAP) as the official evaluation measure, which we
complement with reciprocal rank (RR), R-precision (R-P), and P@k for k € {1, 3,5, 10, 20, 30}.
The data and the evaluation scripts are available online.’

"https://gitlab.com/checkthat_lab/clef2021-checkthat-lab/
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Table 7
Subtask 1A: summary of the approaches used by the participating systems.
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4, csum112 -
5. DamascusTeam —
6. Fight for 4230 [72] [ ) o0
7. GPLSI [73] [ ) o o0
8. iCompass [74] [ X J [
9. NLP&IR@UNED [75] 0000
10. NLytics [76] o
11. QMUL-SDS [77] o o
12. SCUoL [78] o
13. SU-NLP [79] o o
14. TOBB ETU [80] o0 [ N J [
15. UPV [81] [

3.3. Overview of the Systems

Fifteen teams took part in this task, with English and Arabic being the most popular languages.
Four out of these fifteen teams submitted runs for all five languages —most of them having
trained independent models for each language (yet, team UPV trained a single multilingual
model). Most of the system were based on state-of-the-art pre-trained Transformers such
as BERT [82] and RoBERTa [83]. Table 7 summarizes the approaches used by the primary
submissions of the participating teams. We can see that BERT, AraBERT, and RoBERTa were by
far the most popular pre-trained language models among the participants.

Below, we provide a short summary of the systems submitted by the participating teams. For
each team, we indicate in subscript the languages they took part in and the correspoding rank.

Team Accenture [71] (ar:1bg:4 en: 9 es: 5 tr:5) used pre-trained language models such as BERT
and RoBERTa. They further used data augmentation; in particular, they generated synthetic
training data using lexical substitution to create additional synthetic examples for the positive
class. To find the most probable substitutions, they used BERT-based contextual embeddings.
They further added a mean-pooling and a dropout layers on top of the model before the final
classification layer.



Team Fight for 4230 [72] (en:2) focused on augmented the data by means of machine transla-
tion and WordNet-based substitutions. Pre-processing included link removal and punctuation
cleaning, as well as quantity and contraction expansion. All hashtags related to COVID-19 were
normalized into one, and hashtags were further expanded. Their best approach was based on
BERTweet with a dropout layer and the above-described pre-processing.

Team GPLSI [73] (en:5 es:2) applied the RoBERTa and the BETO transformers together
with different manually engineered features, such as the occurrence of dates and numbers, or
words from LIWC. A thorough exploration of parameters was made using weights and biases
techniques. They also tried to split the four-class classification into two binary classifications
and one three-class classification. Finally, they tried oversampling and undersampling.

Team iCompass (ar:4) used prepossessing, including (i) removing English words, (ii) removing
URLs and mentions, and (iii) data normalization by removing tashkeel and the letter madda from
texts, as well as duplicates, and replacing some characters to prevent mixing. They proposed a
simple ensemble of two BERT-based models, including AraBERT and Arabic-ALBERT.

Team NLP&IR@UNED [75] (en:1 es:4) used several transformer models, such as BERT, AL-
BERT, RoBERTa4, DistilBERT, and Funnel-Transformer. For their official submissions, for English,
they used BERT trained on tweets, while for Spanish, they used Electra.

Team NLytics [76] (en:8) used RoBERTa with a regression function in the final layer by treating
the problem as a ranking task.

Team QMUL-SDS [77] (ar:4) used the AraBERT pre-processing (i) to replace URLs, email
addresses, and user mentions with standard words, (ii) to remove line breaks, HTML markup,
repeated characters, and unwanted characters, e.g., emotion icons, and (iii) to handle white
spaces between words and digits (non-Arabic or English), and before/after two brackets; they
also (iv) removed unnecessary punctuation. They addressed the task as a ranking problem, and
fine-tuned an Arabic transformer (AraBERTv0.2-base) on a combination of the data from this
year and the data from the CheckThat ! lab 2020 (using the CT20-AR dataset).

Team SCUOL[78] (ar:3) used typical preprocessing steps, and fine-tuned different AraBERT
models; eventually, they used AraBERTv2-base.

Team SU-NLP [79] (¢tr:2) used prepossessing, including (i) removing emojis, hashtags, and
(ii) replacing all mentions with a special token (@USER), and all URLs with the website’s domain.
If the URL was for a tweet, they replaced it with TWITTER and the user account name. Finally,
they used an ensemble of BERTurk models fine-tuned using different seed values.

Team TOBB ETU [80] (ar:6 bg:5 en:10 es: 1 tr:1) used data augmentation by machine trans-
lation, weak supervision, and cross-lingual training. They removed URLs and user mentions
and fine-tuned a separate BERT-based models for each language. In particular, they fine-tuned
BERTurk®, AraBERT, BETO’, and BERT-base for Turkish, Arabic, Spanish, and English, respec-
tively. For Bulgarian, they fine-tuned a RoOBERTa model pre-trained on Bulgarian documents.°

®http://huggingface.co/dbmdz/bert-base-turkish-cased
*https://huggingface.co/dccuchile/bert-base-spanish-wwm-cased
"http://huggingface.co/iarfmoose/roberta-base-bulgarian



Team UPYV [81] (ar:8 bg:2 en:3 es:6 tr:4) used a multilingual sentence transformer (SBERT)
with knowledge distillation, originally intended for question answering. They introduced an
auxiliary language identification task, aside the downstream check-worthiness task.

3.4. Performance for Different Languages

Table 8 shows the performance of the official submissions on the test set, in addition to the
n-gram baseline. The official run was the last valid blind submission by each team. The table
shows the runs ranked on the basis of the official MAP measure and includes all five languages.

Arabic Eight teams participated for Arabic, submitting a total of 17 runs (yet, recall that only
the last submission counts). All participating teams adopted fine-tuning existing pre-trained
models, such as AraBERT, and multilingual BERT models. We can see that the top two systems
additionally worked on improved training datasets. Team Accenture used a label augmentation
approach to increase the positive examples, while team bigIR augmented the training set with
the Turkish training set (which they automatically translated to Arabic).

Bulgarian Four teams took part for Bulgarian, submitting a total of 11 runs. The top-ranked
team was bigIR. They did not submit a task description paper, and thus we cannot give much
detail about their system. Team UPV was the second best system, ad they useda multilingual
sentence transformer representation (SBERT) with knowledge distillation. They also introduced
an auxiliary language identification task, aside from the downstream check-worthiness task.

English Ten teams took part in task 1A for English, submitting a total of 21 runs. The top-
ranked team was NLP&IR@UNED, and tehy used several pre-trained transformers models.
They reported that BERTweet was best on the development set. The model was trained using
RoBERTa on 850 million English tweets and 23 million COVID-19 English tweets. The second
best system (Team Fight for 4230) also used BERTweet with a dropout layer; they also used
pre-processing and data augmentation.

Spanish Six teams took part for Spanish, submitting a total of 13 runs. The top-ranked team
TOBB ETU explored different data augmentation strategies, including machine translation
and weak supervision. Still, their submitted model is a fine-tuned BETO model without data
augmentation. The first runner up GPLSI opted for the BETO Spanish transformer together
with a number of hand-crafted features, such as the occurrence of numbers or words from the
LIWC lexicon.

Turkish Five teams participated for Turkish, submitting a total of 9 runs. All participants
used BERT-based models. The top ranked team TOBB ETU fine-tuned BERTurk after removing
mentions and URLs. The runner up team SU-NLP applied a pre-processing step that includes
removing hashtags, emojis, and replacing URLs and mentions with special tokens. Subsequently,
they used an ensemble of BERTurk models fine-tuned with different seed values. The third-
ranked team bigIR machine-translated the Turkish text to Arabic and then fine-tuned AraBERT
on the translated text.



Table 8
Subtask 1A: results for the official submissions for all five languages.

Team MAP MRR RP P@1 P@3 P@5 P@10 P@20 P@30

2 1 Accenture [71] 0.658 1.000 0.599 1.000 1.000 1.000 1.000 0.950 0.840
"é 2 biglIR 0.615 0.500 0.579 0.000 0.667 0.600 0.600 0.800 0.740
< 3 SCUolL [78] 0.612 1.000 0.599 1.000 1.000 1.000 1.000 0.950 0.780
4 iCompass 0.597 0.333 0.624 0.000 0.333 0.400 0.400 0.500 0.640

4 QMUL-SDS [77] 0.597 0.500 0.603 0.000 0.667 0.600 0.700 0.650 0.720

6 TOBB ETU [80] 0.575 0.333 0.574 0.000 0.333 0.400 0.400 0.500 0.680

7 DamascusTeam 0.571 0.500 0.558 0.000 0.667 0.600 0.800 0.700 0.640

8 UPV [81] 0.548 1.000 0.550 1.000 0.667 0.600 0.500 0.400 0.580
n-gram baseline 0.428 0.500 0.409 0.000 0.667 0.600 0.500 0.450 0.440

5 1 biglR 0.737 1.000 0.632 1.000 1.000 1.000 1.000 1.000 0.800
'5 2 UPV [81] 0.673 1.000 0.605 1.000 1.000 1.000 1.000 0.800 0.700
o0 n-gram baseline 0.588 1.000 0.474 1.000 1.000 1.000 0.900 0.750 0.640
é" 3 Accenture [71] 0.497 1.000 0.474 1.000 1.000 0.800 0.700 0.600  0.440
4 TOBB ETU [80] 0.149 0.143 0.039 0.000 0.000 0.000 0.200 0.100 0.060

o ] NLP&IR@UNED [75] 0.224 1.000 0.211 1.000 0.667 0.400 0.300 0.200 0.160
& 2 Fight for 4230 [72] 0.195 0.333 0.263 0.000 0.333 0.400 0.400 0.250 0.160
ED 3 UPV [81] 0.149 1.000 0.105 1.000 0.333 0.200 0.200 0.100 0.120
=g bigIR 0.136  0.500 0.105 0.000 0.333 0.200 0.100 0.100 0.120
5 GPLSI [73] 0.132 0.167 0.158 0.000 0.000 0.000 0.200 0.150 0.140

6 csumli12 0.126  0.250 0.158 0.000 0.000 0.200 0.200 0.150 0.160

7 abaruah 0.121 0.200 0.158 0.000 0.000 0.200 0.200 0.200 0.140

8 NLytics [84] 0.111 0.071 0.053 0.000 0.000 0.000 0.000 0.050 0.120

9 Accenture [71] 0.101 0.143 0.158 0.000 0.000 0.000 0.200 0.200 0.100

10 TOBB ETU [80] 0.081 0.077 0.053 0.000 0.000 0.000 0.000 0.050 0.080
n-gram baseline 0.052 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.020

= 1 TOBBETU [80] 0.537 1.000 0.525 1.000 1.000 0.800 0.900 0.700 0.680
E 2 GPLSI [73] 0.529 0.500 0.533 0.000 0.667 0.600 0.800 0.750 0.620
g 3 bigIR 0.496 1.000 0.483 1.000 1.000 0.800 0.800 0.600 0.620
“ 4 NLP&IR@UNED [75] 0.492 1.000 0.475 1.000 1.000 1.000 0.800 0.800 0.620
5 Accenture [71] 0.491 1.000 0.508 1.000 0.667 0.800 0.900 0.700 0.620
n-gram baseline 0.450 1.000 0.450 1.000 0.667 0.800 0.700 0.700 0.660

6 UPV 0.446 0.333 0.475 0.000 0.333 0.600 0.800 0.650 0.580

= 1 TOBBETU [80] 0.581 1.000 0.585 1.000 1.000 0.800 0.700 0.750 0.660
:E 2 SU-NLP [79] 0.574 1.000 0.585 1.000 1.000 1.000 0.800 0.650 0.680
5 3 biglR 0.525 1.000 0.503 1.000 1.000 1.000 0.800 0.700 0.720
& 4 upv [81] 0.517 1.000 0.508 1.000 1.000 1.000 1.000 0.850 0.700
5 Accenture [71] 0.402 0.250 0.415 0.000 0.000 0.400 0.400 0.650 0.660
n-gram baseline 0.354 1.000 0.311 1.000 0.667 0.600 0.700 0.600 0.460

All languages. Table 9 summarizes the MAP performance for all teams that submitted pre-
dictions for all languages in Subtask 1A. We can see that team bigIR performed best overall.



Table 9

Subtask 1A: MAP performance for the official submissions for teams participating in all five languages.
1 shows a standard mean of the five MAP scores; 1, shows a weighed mean, where each MAP is
multiplied by the size of the testing set.

Team ar bg en es tr u L
bigIR 0.615 0.737 0.136 0.496 0.525 0.502 0.513
UPV [81] 0.548 0.673 0.149 0446 0.517 0467 0.477

TOBB ETU [80] 0.575 0.149 0.081 0.537 0.581 0.385 0.472
Accenture [71] 0.658 0.497 0.101  0.491 0.402 0.430 0.456
n-gram baseline 0428 0.588 0.052 0.450 0.354 0.374 0.394

A w N =

4. Subtask 1B: Check-worthiness of debates or speeches.

Subtask 1B is a legacy task that has evolved from the first edition of CheckThat! and it was
carried over in 2018, 2019, and 2020 [85, 7, 86]. In each edition, more training data from more
diverse sources have been added, with all speeches and debates about politics. The task aims to
mimic the selection strategy that fact-checking organizations such as PolitiFact use to select the
sentences and the claims to fact-check. The task is defined as follows:

“Given a transcript of a speech or a political debate, rank the sentences in the transcript according
to the priority with which they should be fact-checked.”

Table 10
Subtask 1B: Debate fragments with the check-worthy sentences marked with /.

C. Booker:  We have systemic racism that is eroding our nation from health care to X
the criminal justice system.

C. Booker:  And it’s nice to go all the way back to slavery, but dear God, we havea v
criminal justice system that is so racially biased, we have more African-
Americans under criminal supervision today than all the slaves in 1850.

(a) Fragment from the 2019 Democratic Debate in Detroit

L. Stahl: Do you still think that climate change is a hoax? v
D. Trump: | think something’s happening. X
D. Trump:  Something’s changing and it’ll change back again. X
D. Trump: | don’t think it’s a hoax, | think there’s probably a difference. v
D. Trump:  But I don’t know that it’s manmade. v
(b) Fragment from the 2018 CBS’ 60 Minutes interview with President Trump
D. Trump:  We have no country if we have no border. X
D. Trump:  Hillary wants to give amnesty. v
D. Trump:  She wants to have open borders. v

(c) Fragment from the 2016 third presidential debate



Table 7
Subtask 1B: Statistics about the CT-CWT-21 corpus for subtask 1B.

Dataset # of debates # of sentences
Check-worthy ~ Non-check-worthy

Training 40 429 41,604
Development 9 69 3,517
Test 8 298 5,002
Total 57 796 50,123

4.1. Dataset

Often, after a major political event, such as a public debate or a speech by a government official, a
professional fact-checker would go through the event transcript and would select a few claims to
fact-check. Since those claims were selected for verification, we consider them as check-worthy.
This is what we used to collect our data, focusing on PolitiFact as a fact-checking source. For
a political event (debate/speech), we collected the article from PolitiFact and we obtained its
official transcript, e.g., from ABC, Washington Post, CSPAN, etc. We then manually matched the
sentences from the PolitiFact articles to the exact statement that was made in the debate/speech.
We collected a total of 57 debates/speeches from 2012-2018, and we selected sentences from
the transcript that were actually fact-checked by human fact-checkers. We relied on PolitiFact
to identify the sentences from the transcripts that could be fact-checked. As fact-checking is
a time-consuming process, PolitiFact journalists only fact-check a few claims and there is an
abundance of false negative examples in the dataset. Thus, we wanted to address this issue at
test time: we manually looked over the debates from the test set, and we attempted to check
whether each sentence has a fact-checking verified claim using BM25 suggestions. Table 10
shows some annotated examples, and Table 7 gives some statistics. Note the higher proportion
of positive examples in the test set compared to the training and the development sets.
Further details about the construction of the CT-CWT-21 corpus can be found in [87].

4.2. Overview of the Systems

Two teams took part in this subtask, submitting a total of 3 runs. Table 8 shows the performance
of the official submissions on the test set, in addition to an n-gram baseline. Similarly to Task
1A, the official run was the last valid blind submission by each team. The table shows the runs
ranked on the basis of the official MAP measure.

The top-ranked team, Fight for 4230, fine-tuned BERTweet after normalizing the claims,
augmenting the data using WordNet-based substitutions and removal of punctuation. They
were able to beat the n-gram baseline by 18 MAP points absolute. The other team, NLytics [76],
fine-tuned RoBERTa, but they could not beat the n-gram baseline.



Table 8
Task 1B (English): Official evaluation results, in terms of MAP, MRR, R-Precision, and Precision@k.
The teams are ranked by the official evaluation measure: MAP.

Team MAP MRR RP P@l P@3 P@5 P@10 P@20 P@30

1 Fight for 4230 [72] 0.402 0.917 0.403 0.875 0.833 0.750  0.600 0.475 0.350
n-gram baseline 0.235 0.792 0.263 0.625 0.583 0.500  0.400 0.331 0.217
2 NLytics [84] 0.135 0.345 0.130 0.250 0.125 0.100  0.137 0.156 0.135

4.3. Evaluation

As this task was very similar to Subtask 1A, but for a different genre, we used the same evaluation
measures: namely, MAP as the official measure, and we also report P@Fk for various values of
k. Table 8 shows the performance of the primary submissions of the participating teams. We
can see that the overall results are low, and only one of the teams managed to beat the n-gram
baseline. Once again, the data and the evaluation scripts are available online.!!

5. Conclusion and Future Work

We have presented an overview of task 1 of the CLEF-2021 CheckThat ! lab. The lab featured
tasks that span the full verification pipeline: from spotting check-worthy claims to checking
whether they have been fact-checked before. Task 1 focused on check-worthiness in tweets
about COVID-19 and politics (Subtask 1A), and in political debates and speeches (Subtask 1B).
Inline with the general mission of CLEF, we promoted multi-linguality by offering the task in
five different languages. The participating systems used transformer models (e.g., BERT and
RoBERTa) and some used data augmentation. Applying standard pre-processing was common
for many systems, and almost all systems outperformed an n-gram baseline for Subtask 1A.

In future work, we plan a new iteration of the CLEF CheckThat! lab and of the task, where
we would offer larger training sets, as well as more fine-grained tasks.
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