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Introduction

e COVID-19 pandemic is the first global infodemic that changed our lives in many different ways

e Users share information on social media about COVID-19
(e.g., rumors, vaccination plan, travel restrictions, personal experience, etc.)

e |dentify content type is important to the government, international and local organizations
e Understanding users can:

o aid decision making by governments, and
o prevent rumors and fake cures that can bring harm to the society
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Related Work

® English Datasets

o Many available and large datasets related to COVID-19 and its vaccine for:
sentiment, misinformation, stances, factuality, hate speech, etc.

® Arabic Datasets
The manually labeled datasets are relatively few or small, ex:

o 2,000 tweets annotated for rumor detection based on posts by the MoH in SA (Al-sudias & Rayson, 2020)
o CheckThat! Lab for disinformation, factuality, check-worthiness and harmfulness of tweets (200 tweets)
(Alam et al. 2021)

o 8,000 tweets collected from the early days of COVID-19 labeled for different types of content such as
report, advice, seek action, etc. (Mubarak and Hassan, 2021)

v' We present the first dataset about COVID-19 vaccine in Arabic with diverse type of annotations

NN
Xbd

QATAR COMPUTING RESEARCH INSTITUTE



03

Data Collection

QATAR COMPUTING RESEARCH INSTITUTE



Data Collection

e Collect tweets using Twitter API, keywords: pgxlas ¢ounlal (W& (vaccine, vaccination)
e Collection timeline: Jan 5™ and Feb 37 2021
e Many Arab countries already started COVID-19 vaccination campaigns

Ex: Vaccine rollout in Saudi Arabia (SA)* started in mid Dec 2020

e Total: 550K unique tweets
e Consider “important” tweets: liked or retweeted at least 10 times => 14K tweets
e Tweets with large number of likes/retweets are the most important ones (highest attention from users)

e 10K tweets were randomly chosen for manual annotation

NN
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Data Annotation «» appen

Fine-grained Content Types:

_ l. Information and news about vaccine
® Appen crowdsourcing platform and conditions of taking

2. Vaccination of celebrihes such as politi-
clans, artists, and public fiigures

® 3 annotations for each tweet

e (QC: 150 test questions, 70% success threshold EGnvernmEm!-'.’ vaccination plans, vaccination
progress and reports
4 Requests from governments, e.g.
e Types are identified based on engagement with MoH and speedup vaccination process

5. m Rumors and refute rumors
6 Advice or instructions related to the virus
O 1L ]

nation
7 Restnctions and i1ssues that will be

affected by taking vaccine, e.g., travel

EFE;r:-;unaI story or opinion about the vac-

o Stance towards vaccine: +ve, -ve, neutral cine, e.g. thank government
':'-'-UnIEIutE:d o vaccination process. This

. . . _ includes also spam and ads
e Cohen’s kappa coefficient = 0.82 (high annotation quality) 10] Others: | Related to vaccine but not listed in the

above classes

policymakers

® Annotations:
o Content type (10 categories)

Informativeness WK

e More informative X4
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Data Annotation

Stance: For identifying stance, we use the following
labels:

I- Positive: |Sup]}ﬂrt vaccination, encourage people
to take vaccine, and remove their fears.

Example: CLEJ il 2 RIS CEA BT EUN I FUR L

AE Y o gl e by o
Health spokesperson: Those who doubt the effec-
tiveness of the Corona vaccine will come and gel
i

I- egativc:l Oppose vaccination and fear people
from vaccine.

Example: 3y Cu f‘-ﬁﬂ‘ = dL’ S
526 F W el am Lax® vy

Extreme concern in Norway because 23 people

have died after receiving the Pfizer vaccine
* Neutral/Unclear: Neither clearly support nor op-
pose vaccination.

Example: \G\lay U2y A= SEM Sy
U_,_,,fcmwd;:h Vo ludp f‘l-“‘:

Relations are strained after Britain refused to de-

liver 15 million doses of the Corona vaccine to
France
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- Cn!  wme ,‘.

CELEB: The King of Saudi Arabia receives the Corona vaccme ol #

Q.c,;J' q\ilu - alll alaa> - w.m,».ﬂ u.uo,.:.il ool
{19 - 24855 ) UsssS 2lal wo LslsV

i

NFO'NEWS: Afller Phzer conhirms
et M- e O | - g 5 3
that dehivery of the vaccine will start

mid-February, COVAX 10ld us
Gaiie oo el 2lall s ey sle Pfizer uSU asy
izl Jgog OV Lo Lisls LuSBeS aais bl
blod o ,,._..>W (-_9..;.;\" 9 AstraZeneca ¢l o \J\Jg.\’l
eboll (ainas o aadul al> ol 0id jlow plidYls weleill
alll wgss

ot 8 ® RUMOR: “Peopic are turming into gays,” An Israch
rabbi wams his followers about the Corona vaccine

oo aclil iz il w| plels L Sle ] puld] Jg="
Ug,sS# zla)

‘ S 2 ® RESTRICT: Tuking the Corona vaceine i not a

condinon 10 allow travel abeoad

oa) UgysS 2l sl ta LaViE J axall Gaxie | graud
=l o] sedl glowd) Wb

B s OTHERS: Did vou get the Corona vaccine”

S LgysS z2la) wisl Ja

A Sownd p PLAN: Today. the start of vaccination agaimst
- Corona virus in Medino

0,500l Ausnll (99 Ug,ye8 2l ao puakill &ilu.. 05l

‘ — UNREL: We want a vaccime agamst
overthinking,

Wl Sadll oo 2l e

Oas i  REQUEST: I wish the "authority™ publishes the
agreement it signed with Piizer 1o dispel the doubts
that began o hover over it

&S i go Aundg Sl SVl Lai s " aal " )

il JoSill 30 oS Ug,es)l #la) asis Pfizer [ ulas

.......

Ny A e ® ADVICE: Precautionary measurcs must be adbered

1o even afler receiving the Corona vaccine

UaysS 2l il s s @l sVl Clel = YU o0V sy

>

(a) Celebrity, info-news, plan, requests and
advice

g > o Jhhe PERSONAL (story): | just ook the second dose
: of the COVID-1Y vaccme. Thanks 10 the
Muastry of Health

s # COVID-19 zla) (e auldl acyml wis gal
Axall 8,155 o9 Ulgs>Vlg 8550

Qv g A £ .
‘ ~ PERSONAL (opimon): Corona vaccinge armves i
Egypl m 2025 ==

o 2025 ple oot oy Ug,ssS¥ zla)

§ ad pal=miun ¢ Jpao bg Aol @9lis#

(b) Rumors, restrictions, others, unrelated
and personal

Figure 1: Examples of tweets reporting different fine-grained categories
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Data Annotation

Class Count Class Count
Fine-grained Informativeness

Info-news 5.225 More Informative 7.891
Celebnty 1.398 Less Informative 2.109
Plan 860 Total 10,000
Requests 172 Stance

Rumors 118 Positive T.968
Advice 94  Negative 636
Restrictions 24  Neutral/Unclear 1.396
Personal 1.430 Total 10,000
Unrelated 450

Others 229

Total 10,000

Table 1: Distribution of the annotated class labels.

1
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A n a I yS i S Vaccine Top Hashtags # CC

Plizer Pfizer, aliaul (iliew ¢ ula_ CLEJ el 184 US

AstraZeneca B lant i) sanfyl (L slALl 94 UK

_ _ Sputnik V Sulilge iihifye 65 RU

e Vaccine Popu |ar|ty Moderna Moderna, Uyssa (U osa 43 US
BBIBP-CorV Sinopharm, r_JLi};g...r 24 CN

CoronaVac (Sinovac) Aoliy ,of cdlbeun. 10 CN

Johnson & Johnson Oaednmm_ Al adiam o) gaiem 5 US

Novavax 5 Bl 2 US

Table 2: Vaccine hashtag frequencies (# represent the
number of times they are found in the corpus). Arabic
hashtags are mainly different transliterations of vaccine
names. CC: Country Code of the manufacturing com-

pany.
. Country Hashtags Translation i
O Tre n d I n g H aS htags IQ J"T— E'LEJ_ & 5 We want a safe vaccine 288
SA PRIV N ELEJ— .:;EJ‘:-'.L— JU!  The king takes COVID vaccine, We return cautiously 174
LB NCUW | PR WS Ay ;,.J_ E'LEJ Safe vaccine, Stay home 157
AE [,:..J::H_ =y ~_,'+'L..'.‘-_ Aw_ lao Hand in hand we recover, I chose vaccination 151
EG Crelal Les Together we can rest assured 7
MA Ju_ e g9las  We remain alert 7
OM L3y ramdl by, of «=lys 3LF  Oman fights Corona, Vaccination is protection 6
JO Lo a5y ’ _3.....].:“ Vaccine is protection, Your health is important to us 5

MK
Xbd

Table 3: Most frequent hashtags in some Arab countries.
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Analysis

e RUumMors

|- Vaccine is unsafe and ineffective-l (1) causes death

and has side effects especially on elderly; ma-

nipulates genes; (111) causes infertility in women. ‘ s we @ Bill Gates says I'm shocked by the crazy and sinister
- . . * . ' - conspiracy theones that say I'm planning to implant

* Cﬂnsplr:{lcy thEﬂl"}". g blg countries or EDITIFI'H— . billions of electronic chips in humans..

nies created the virus and its vaccine for commer- Gigizeal| 8 0l0ll Wlyks o pgrae U Jw Gasia. L

cial purposes; (ii) vaccine has chips to monitor and )l Olllo g,3) labas| ol Jgas ool 8,5l
| le: (i e a biolosical _ olle by i sk e pp pS=ill Jdldl 59 aug, SV

r:.-:mtr-.:- pe.np e; (111) vaf:r:me 15 a .m Dglf.':ﬂ ‘weapnn, 9,20 Aglxo (sle Saug @B i ppinxd zla) 2lf o

(1v) question about finding vaccines within a year. Jolsdl Jilwg (98 8 5uiuell Skl ol al> s, oo

Figure 2(a) shows the most retweeted and targeted (a) Conspiracy theory

tweet in this category.

ahnut government statistics, plans, and vac-

cination process.

MK
Xbd
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Analysis

e Requests from Governments
(1) wait until studies and other coun-

tries prove vaccine effectiveness and safety; (i1)
prefer US vaccines over their Chinese counterparts;
(111) refuse vaccine from the US (especially in Iraq).

« Fair access to vaccine:| (1) rich and poor countries

and people; (1) males and females; (111) citizens,

——— -.hm{!q be among the first 10 have
access to the COVID-1Y vaccine, to help ensure

schools remamn open

expats and refugees; @ cities and regions in the i ﬁ$°1M| I 'J’:S' Ij:; ufglsf 9SU<1_anu ide we
same country; (v) politicians and common people;
. R .. -bw uHJIAD.”
(vi) Israel and Palestinians. . A .
(i) speedups, (i) transparency (b) A request to give priority to the teaching
in plans and contract details; (111) finding alternative professional.

companies and cheaper vaccines; (iv) allow private
sector to sell vaccines.

tn some professionals such as doc-
tors, teachers, players, and natives. Figure 2(b)
shows one of the most common tweets that asks to

give priority to the teaching professionals. NN

Xbd
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Analysis

A8 W e wu B Inprogress ... a Turkish vaccine fights corona

-
‘ with "similar particles"
Jan 10, 2021

e Vaccine Announcements " il Slopmsdl UgysS Ooloes oo, 2la) .oVl 1

% ogme Wi In an achievement that calls for pride for every

Saudi and Arab.
Jan 15, 2021~ A Saudi research team succeeds in reaching the first

e Countries: TR, SA, EG and IR oo researeh | . | .
o Saudi vaccine against the Corona virus

e None of those vaccines was used in uxE9 Sxgew JSU zall ge jlau] (s
Hgaiodl Uloy| 8,550 85L8s Sdgew iz (80,9

any Arab countries until the date of g2 2l8) JoV Jaogll sd amiy @Iman_Almansour
=4 Ug,0S Lwomd 2o %100

our study
st S B A member of the Supreme Council for Viruses:
The National Research Center 1s working on an
Jan 17, 2021 Egyptian vaccine against Corona

cl) (sle Joo W=l (swgsll tolwguell LWl gac
J=le ..Ug,sS Ao Sran

—— e e # Iran
The Iranian # Corona vaccine responds well
to all tests and has no side effects )| )_,|#

Jan 26, 2021

JSwin ol iVl guose) oz (il Yl g o5 # 2lal
4uuil> Uo)lse Vg sliowo

NN
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Analysis

e TOp sources of news
(mainly news sources and agencies)

o Mobile Applications

(show health status, report violations of
precautionary measures, book medical
services, track medicines, facilitate
travel/visa process)

QATAR COMPUTING RESEARCH INSTITUTE

CC % Top Accounts

SA 25 sabgorg, Akhbaar24, KSA24, ajlnews

AE 14 cnnarabic, AlArabiya_Brk, skynewsarabia, AlHadath
LB 11 AlMayadeenNews, ALJADEEDNEWS, JamalCheaib
EG 8 vyoum7, AlMasryAlYoum, RassdNewsN, Extranewstv
GB 5 aawsat_News, AlarabyTV, Indy Arabia, Mhd_AlObaidi
KW 5 liferdefempire, WhistleBlowerQ8, gucciya234, TfTeeeSH
JO 4  AlMamlakaTV, alrai, khaberni, RoyaTV

TR 4 TRTArabi, aa_arabic, TurkPressMedia, YeniSafak Arabic
DZ 3 ennaharonline, El_Bilade, radioalgerie_ar, elkhabarlive
RU 3 RTarabic, RTarabic_Bn

Table 4: Distribution of top accounts across different
countries. CC: Country Code.

Application (and meaning) Arabic Name CC Date # DL
Tawakkalna 'L‘.E'}' SA May'20 35 10M
(We Trust in God)

Sehhaty §£° SA  Dec’20 32| 5M
(My Health)

Kuwait Mosafer pls cuef KW Feb'2l 3 5K

{Kuwait Traveller)

DHA 3> i AE  Dec’20 2 | 500K
(Dubai Health Authority)
Al Hosn UAE padl AE  Apr20 1| IM
{(The Fort)
- * MK
Table 5: Applications used to fight COVID-19 in some X. b4

Arab countries. DL: Downloads at Google Store in
May’20.
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e Stance timeline
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B po B anti [ neutral

1000
<3 Pro; UysS AWy JldiE (The king takes COVID vaccine)
ﬂ'4"5|:I
E < Antic ol Z4 28 (We want a safe vaceine)
‘EEEIEI
Z
£ 250
=
=
=Y
]
A ST T SO N . N A A U
8 T e s i A Tl s Ll vl o Al i S ol
ﬁ&&&&&&%&&#&&#&&#&&#&&#&&ﬁﬁ#
rE? Date régL

Figure 4: Distribution of stance towards vaccine over
time. pro: positive stance, anti: negative stance.
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Experiments

] Model Features Acc. P R F1
e BERT models (AraBERT and QARIB) _ *
Informativeness (binary)
outperform SVMs significantly Majority 79.5 398 500 443
SVM W[1-3] 84.0 757 73.1 743
e Most errors stem from Plan class SVM - C[27] 849 716 729 743
SVM C[2-71+W[1-3] 84.6 768 73.0 74.6
misclassified as Info-news A SRS ORI
Fine-grained categorization (multiclass)
Z 000 003 08 Majority 544 136 250 176
SVM W[1-3] 702 664 579 59.0
2 SVM C[2-7] 71.6 667 58.0 588
. 5 il “‘E SVM C[2-71+ W[1-3] 72.0 687 593 60.5
§ = QARiB 72.1 662 68.2 67.1
g 04 AraBERT 75.4 692 65.1 643
0.34 0.11
: Stance Detection (multiclass)

o Ve Majority 81.0 27.0 333 298

g 002 03 002 SVM W[1-3] 81.6 60.8 48.6 52.1

- 00 SVM Cl[2-7] 82.5 658 479 523

CELEE  INFO_MNEWS PLAN LESS-INFO. )
| SVM C[2-7]+ W[1-3] 825 626 477 514
Predicted Label

QAR1IB 81.6 643 627 63.1
Figure 5: Confusion matrix of fine-grained classifica- AraBERT 822 610 651 625 NN
tion normalized over true labels. X)4

QATAR COMPUTING RESEARCH INSTITUTE Table 7: Results for different classification tasks.
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Conclusion

e We present the first large manually annotated Arabic tweet dataset for COVID-19 vaccines
10k tweets covering many Arab countries
Annotations:

o
@

o informativeness of the tweets,

o fine-grained tweet content types with 10 classes, and
O

stance towards vaccine

® In-depth analysis of the dataset to consider different aspects

e Download link: Nttps://alt.qcri.org/resources/ArCovidVac.zip

NN
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