Multimedia Appendix 2

The Daily Topic Trends on Social Media by Country

1. South Korea

Please refer to the "Basic Daily Trends — South Korea" subsection in the manuscript for the
detailed descriptions.

Topic percentage

Topic changes across time (%)

100+

751

50+

25+

0 =
2020-01-01

2020-01-21

Figure MA3-1.

2020-02-10 2020-03-01 2020-03-21

Time
Daily topic trends on Iran: based on % of tweets.

unrelated

personal

political

celebrity

cheerup

informational
global_news
global_news.confirmed
global_news.hate
global_news.economy
local_news
local_news.confirmed
local_news.cheerup
local_news.economy
local_news.education



2. lran

The top and middle plots in Figure MA3-2 illustrate two topic phases, their proportions, and
daily topic frequencies in Farsi language tweets. Phase 0 includes global news about China and
unconfirmed local news reflecting its fear of virus spread. Political issues take up a remarkable
portion in this phase. At the time, the country was expecting to hold a congressional election. In
phase 1, a significant increase in tweets occurs, where local news regarding the virus outbreak
constitutes the majority. Notably, informational tweets about preventive measurements overshadow
global news, which may be explained by disaster sociology. When people face a common disaster,
naturally, more information is created and sahred that is unverified. Another reason may be due to
censorship of Twitter in Iran, where Iranian citizens can access Twitter via proxies due to its
blocked access (i.e., hence there may be no large-scale public campaigns). However, political
tweets are still widespread because of the reasons above and public dissatisfaction about the
government's response to the epidemic. This finding is also highlighted in the bottom plot of Figure
MAZ3-2 that the U.S. is the most mentioned name after Iran and China. One possible explanation is
that the outbreak puts another strain on the frail relationship between Iran and the U.S.
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Figure MA3-2. Daily topic trends on Iran: based on % (top), based on # of tweets (mid), and based on # of
tweets country names mentioned (bottom).



3. Vietnam

There are six topic phases with Vietnam, and they are visualized as in the top and middle
plots in Figure MA3-3. Phase 0 is related to global news because, in this period, Vietnam did
not have any confirmed patients. From phase 1 to phase 5, topics diverged, and more public
attention is on the local news. Phase 3 is an exception because there had been no new
confirmed cases during this time period. Similar to phase 0, the public attention goes to global
news when there is no increase in local patients. Phase 3 shows increased mentions of personal
topics that most did not have in other phases. It was because a conflict event that related to
Korean visitors made a huge of personal tweets.

Next, we show the number of tweets that mentioned countries as in the bottom plot of
Figure MA3-3. The three most mentioned countries are Vietnam, Korea, and China. Vietnam
and China were mentioned frequently across phases because Vietnam is the local, and China is
the original place of the pandemic. Besides, Korea was mentioned in many tweets, but they
concentrated only on Phase 3. This is similar to topics changes due to the Korean visitor event
in Vietnam.
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Figure MA3-3. Daily topic trends on Vietnam: based on % (top), based on # of tweets (mid), and based on #
of tweets country names mentioned (bottom).



4. India

Our model identified three topic phases for Hindi-written tweets (see the top and middle plots
in Figure MA3-4). Note that our study is on Hindi tweets only, and this does not include tweets
generated from India that are written in English or any other language.

In India, the starting phase mainly includes tweets focused on sharing information about
COVID-19 and global news about COVID-19 in China. People tended to share the news about
COVID-19 and useful information on how to be safe. In phase 1, the number of topics increases.
To a large degree, much of the basic information about the disease is shared during this phase, yet
we also observe rumors and misinformation. The daily tweet count spikes on January 30, 2020,
when the first confirmed case was announced in India. Towards the end of Phase 1 is another spike,
which is led by the government announcements on new measures to block the virus (e.g.,
temporarily halting the visa issuing to India).

In phase 2 shows a considerable number of tweets — the proportion of informational tweets
decreases, whereas local news tweets confirm new cases and increase. A marked portion of the
tweets consists of hateful comments and misinformation. The hateful comments were toward
particular groups of people (e.g., vegetarians, religion, etc). There are relatively few mentions
directly criticizing the government.

Phase 3 witnesses an increase in mentions of country names, especially Brazil and Europe, and
China and, understandably, India, as depicted in the bottom plot in Figure MA3-4. This could be
attributed to a growing number of the confirmed cases in Italy, Spain, and Brazil and the news
surrounding the use of Hydroxychloroquine in Brazil. The U.S. also finds considerable mentions
due to the same reasons.
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Figure MA3-4. Daily topic trends on India: based on % (top), based on # of tweets (mid), and based on # of
tweets country names mentioned (bottom).



Method

[Step 3: Extract Topics — Model Topics] The Reliability of the Topic Modeling Results

Studies have utilized Twitter messages for risk communication at a different scale based
on the literature survey below. Some utilize millions of messages, and to the other extreme,
others utilize a thousand-scale message. For example, the research in [1] utilized LDA on 2,472
tweets, and [2] utilized 996 messages for topic modeling. Our data scale is similar; during peak
times, there are far more messages that could be collected, and during low peak times, the
messages are at a thousand-scale.

Regarding validation, the log-likelihood metric has been popularly used to quantify language
models' quality [3]. A language model is a probability distribution over entire sentences or
texts. This metric quantifies how well the model reconstructed the original document by
comparing its word distribution with the original set. Perplexity (PPL), i.e., the normalized log-
likelihood of a held-out test set, is an advanced language model metric. It quantifies
randomness in the encoded information, similar to the entropy concept. The lower the value, the
better it is at handling randomness. In this light, we can interpret low PPL to indicate better
stability in reconstructing the documents since there would be a low probability of having
different words when choosing the next possible token for multiple iterations.

In the case of South Korea, we reported a total of four topic phases. The number of tweets
involved 507, 161K, 672K, and 366K (see Table 2) for each topic phase. The best (i.e., lowest)
PPL computed for each topic phase was 23, 1296, 2120, and 2331, indicating that the model
did not become particularly unstable for the first phase (i.e., when there are fewer tweets).
Having much larger tweets (e.g., Phase 0 and Phase 2) also did not drastically increase the PPL
value. This monotonic increase of PPL indicates that the model produces relatively stable topic
model outcomes. We confirm that the same trend was observed in the four other countries.

[1] Yin J, Wang J. A Dirichlet multinomial mixture model-based approach for short text
clustering. In proc. of the ACM SIG International Conference on Knowledge Discovery and
Data Mining (KDD), 2014.

[2] Weng J, Lim EP, Jiang J, He Q. Twitterrank: finding topic-sensitive influential twitterers. In
proc. of the ACM International Conference on Web Search and Data Mining (WSDM), 2010.
[3] Fisher D, Kozdoba M, Mannor S. Topic modeling via full dependence mixtures. In proc. of
the International Conference on Machine Learning (ICML), 2020.

[Step 4: Extract Topics — Label Topics] The Intercoder Reliability of Topic Labeling

We had recruited a total of 5 annotators, two were Koreans, and the others were
Iranian, Vietnamese, and Indian. All were multi-lingual and spoke fluent English. The
researchers and annotators first met and decided the coding scheme based on a sample of
1,000 tweets and 30 pre-identified keywords by topic for each topic phase. The observed
agreement between the two Korean annotators (i.e., accuracy) was 0.788 with the Cohen's
kappa coefficient of 0.766. This task was a multi-classification with a maximum of 2 labels
by topic, indicating that if one label from a multi-labeled topic was correct, only half a score
(0.5) is counted. Only when both labels match, we give a full score. Given the multi-
classification environment, we can say that the inter-coder reliability is reasonably good
enough to proceed. The topics and keywords were discussed with the other annotators, who
independently participated in the labeling task in their languages.



The Labeled List of Major (i.e., 75% Percentile) Topics by Country
and the Top 10-occurring Words Therein

1. South Korea (Language: Korean)

1-1. Phase 0

Topic

Top-k words (k = 10)

labels

1

7t2, B 2 LS 70,704 A Le 2HE R 2t
Gaon, real, Luna, too, wings, Cass, so, Narae, Rapunzel, called

unrelated

1-2. Phase 1

Topic

Top-k words (k = 10)

labels

2

LEZH HtOl2d A& s M, Bk 20| L5, 210, 2 &, £, B LE get out, virus,
because, real, however, too, (stop-words), recently, friend, meet

personal

Db 3, HHOIAA Ol A1 & 8, & AS K|, DMK, A5, 2, 47|
mask, virus, prevention, new type, wearing, hand sanitizer, micro dust,
disinfection, infection, handwashing

informational

MB FACHE AL YR SR 2 ElE, 20 2R R
new type, news, Daum, patient, Japan, confirmed person, infection,
discharged from hospital, domestic, cruise ship

global_news/confirmed

HFOIBAA, AT 2,7t S, MY¥, 53 AbA Fo HI2 A 2R}
virus, new type, infection, possible, transmission, China, SARS, spread,
MERS, patient

informational

13

B HE F0 CHESHE, S, 2/l 74, HOl2A &2 CHS
new type, government, citizens, president, response, Moon Jae-in,
news, virus, prime minister, next

political

14

TR, K[, S Ul LHRE, S 3 HH OB A BHAE, 2 X, 524, X1 5]
confirmed person, area, neighborhood, came out, hospital, virus,
patient, nearby, private academy, us

personal

16

SEIREAIS, FLH, B AL 2, 7L ST HOl2A, & B 2
confirmed person, new type, domestic, patient, outbreak, additional,
confirmed, virus, breaking news, infection

local_news/confirmed

17

ZIm HEO|BH A M7, AE|, ELL A, ObA T A M S 2O
real, virus, bitch, infected, damn, fucking, mask, man, fuck, however

personal

18

x|, U0 F2 AB B A S5 IR ZH 20, L4
source, Naver, news, new type, Yonhap News, breaking news,
confirmed person, economy, domestic, outbreak

local_news/confirmed,
global_news/confirmed

19

B3, A2LIHOIHA, TN, A A ML, 2,5 =, F M, E572
China, Coronavirus, real, serious, worry, (stop-words), scary, Korea,
scared, Chinese

personal

20

T F| A 42, 2ME, 20,048,224, 0, 21,34 A (real, canceled,
too, concert, however, travel, worry, this time, (stop-words), so

celebrity

23

271,718, HH, 54,58 0tz 0, AEl sl M, Htol2{A
cold, cough, hospital, symptoms, flu, ill, just, take it, do, virus

informational




25 HFOIBAA, AE F A B LCHA 7 AL A, Lo ELICHS X local_news
virus, new type, cancel, do, postponed, event, planned, (stop-words),
give, notice
29 | 53,858,532, 53, 30 2L UZ et 58 AITE political
China, government, Korea, Chinese, citizens, Moon Jae-in, entrance to
company, country, North Korea, Xi Jinping
30 ZE232 ME AU ERR ALY SR 227 5 F S A A global_news/confirmed
China,new type, dead person, confirmed person, death, source, blog,
confirmed, news, occurrence
32 ZA M L,0rA T HO[HA A OHE , 2 F, 512, B LIcH Z 7| cheerup
beware, (stop-words), mask, virus, health, everybody, nowadays, let’s
do, | do, cold
34 2B, CHE, Hol2 A =it 7 A K|, A HE, ZELHHEOl2dA, 7| RE <l local_news
new type, response, virus, spread, news, support, infectious disease,
Coronavirus, reporter, for
36 HFOlEH A, &F Sl A, LIEH O/, L2, 2l & & 5= 21 X| political, personal
virus, new type, so, country, this time, too, (stop-words), situation,
China, whether
1-3. Phase 2
Topic Top-k words (k = 10) labels
3 Timp, ME K| HE| HEOlIHA, S, M7, 2, 0tA T LR, 20 real, political
Shincheoniji, infected, virus, because, bitch, just, mask, too, however
6 | sm, T sred S EIRE LI SHM, QIO 20,247, 70 personal
school, real, private academy, confirmed person, go out, because,
(stop-words), however, acting, starting school
9 & TR CHF & T AR ERL B ST A ] AA local_news/confirmed
confirmed person, Daegu, confirmed, Shincheoniji, patient, outbreak,
additional, news, hospital, examination
11 = U2, 53, 74, dALCHS, 02 H ol A 2k = BIXt global_news
Korea, Japan, China, news, examination, Daum, USA, virus, infection,
confirmed person
12 Zirsp ZHEE LS w2 2FLE LE7F AKX, 22O, SHA, M real, calm, too, celebrity
quickly, meet, go out, when, however, by doing so, please
14 MHRHEE W, B2, 22,2 RQLAEN, L2t BHCH O E - political
Shincheoniji, government, Daegu, China, citizens, Moon Jae-in,
situation, country, do, president
1-4. Phase 3
Topic Top-k words (k = 10) labels
1 Tl BHEF OFLL R[22 AN P2, Z2H0], T, oL celebrity
real, calm, meet, soon, too, when, quickly, together, sedate, sister
2 5, 72,49 28l @8, 71k 83,718, 81, RS local_news/cheerup
overcoming, news, preventive measures, in order to, for, reporter,
donation, donate, delivery, area




= 01, 512 0=, R, 2 7, 69l AL XP7H A2 H IR
entrance to country, travel, Korea, USA, Europe, confirmed, overseas,
examination, self quarantine, confirmed person

local_news, global_news

12

Lih, Rirt ek HholedA 2l sH A, BH= L2 ol o
country, real, n-th room, virus, (stop-words), say so, Korea, too,
(stop-words), just

global_news/hate

16

I HE M ER/QL S HE et 12, CHE el =, x|, M7
citizens, government, general election, Moon Jae-in, president, country,
media, Korea, politics, election

political

24

ZAMHALAZ FLICH R, {7 B o], Y S
be careful, (stop-words), thank you, health, | do, let's do, too, much,
birthday, happy

unrelated

26

HtOl244 Bt = ALEH Li2H MIA|, & &, 015, = 7t Bt 58
virus, Korea, event, country, world, situation, USA, nation, do,
government

global_news

28

TIm, 77|, Al ELH A2 A, OlR LA, T oA 3
real, bitch, fucking, damn, infected, fuck, crazy, please, just, mask

personal

31

F| &, w2, 27|, 250, 1o, 24X, O, 4 & 3 M
canceled, real, however, postponed, this year, (stop-words),when, this
time, situation, by doing so

local_news

32

XMt EH,ZIZ,71BAS F4,KZ,27], -, 1|5
support, disaster, economy, emergency, basic income, supplementary
budget, payment, crisis, government, damage

local_news/economy

33

=, 7 A ChE, EAM, O01F,CH 8 Li2L AL Z |IE,ZIE 7 | E
Korea, news, Daum, examination, USA, response, country, world, test
kit, diagnosis kit

global_news

35

A LI B @ &, L5, o1, 2Ol 217, 0t A 3,40} so, go out, really,
these days, too, (stop-words), however, friend, mask, mom

personal

36

T, 2 ME X g 2| 42,54, MR,30, =X, F o
real, concert, please, quick, too, cancel, please, performance, sense,
stage

celebrity

42

S RIRE AP AL B FHE = R ALY F= 0L A TIE, BT
confirmed person, dead person, occurrence, status, confirmation,
death, additional, news, standard, increase

local_news/confirmed,
global_news/confirmed




2. Iran (Language: Farsi)

2-1. Phase 0

Topic

Top-k words (k = 10)

labels

1

A, Aldiae I3, (S, 5 a5 S, Ol 0, s S, 005 05, L5 S

global_news/confirmed,

Corona, Virus, China, Iran, Coronavirus, Chinese, (stop-words), Bat political

2 oy ste, o e Arinnall U S U5 ) S, ), 8 0 55 local_news
Wuhan, (non-word), China, Corona, City, (non-words and stop-words)

2-2. Phase 1
Topic Top-k words (k = 10) labels

0 el IS, b 55,00, 5,5 S Y, e i, 8L 5 S local_news, informational
Corona, (non-words and stop-words), God, Wuhan, Total

2 s 58, a8, Ll cuflagy (i jlay Niae, ol 9 s, 5, U5 S local_news/confirmed
Corona, Person, Virus, Iran, Infected, Hospital, Health, Statistics, Qom
(city), Coronavirus

3 53 W el sadh, (o, 35S, g5 S s S, s, 0, s S global_news/confirmed,
Corona, Iran, Virus, Coronavirus, Country, China, Outbreak, The United political
States, Government

4 133 oLl o g o8, g s, O ), Uis S, 0m s slis S, U5 S political, personal
Corona, Coronavirus, Iran, Virus, Qom, Shrine, Imam, God




3. Vietnam (Language: Viethamese)

3-1. Phase 0
Topic Top-k words (k = 10) labels
15 bénh,viém,viét,trung_quéc,trung,phéi,corona,virus,quéc global_news/confirmed

(disease, inflammation, Viethamese, Chinese, central, lung, corona,
virus, China)

3-2. Phase 1
Topic Top-k words (k = 10) labels
2 nhiém,trung_quéc,trung,quéc,viét,phét_hién,céch_ly,vﬂ_hén,du’cyng_tl'n local_news/confirmed,

h,bénh_vién
(infected, Chinese, China, Chinese, Vietnamese, detected, quarantined,
Wuhan, positive, hospital)

global_news/confirmed

3-3. Phase 2
Topic Top-k words (k = 10) labels
0 dich,khéu_trang,viét,cé_dcyn,dai_dich,trung_quéc,covid,énh_huc’yng,bét local_news/confirmed,

_dong_san,thi_trwong
(disease, mask, Vietnamese, loneliness, pandemic, China, covid,
impact, real estate, market)

local_news/economy

dich,trung_quéc,viém,phdi,viét,trung,vii_han,nhiém,dich_bénh,quéc
(disease, China, inflammation, lung, Vietnamese, Chinese, Wuhan,
infected, epidemic, Chinese)

informational,
global_news

dich,nghi,chéng,hoc_sinh,covid,phéng,khau_trang,phdng_chéng,phong
_dich,trwong

(disease, absence from school, against, pupils, COVID, prevention,
mask, prevention, epidemic prevention, school)

informational,
global_news

3-4. Phase 3

Topic

Top-k words (k = 10)

labels

0

dich,han_quéc,chdng,viét,cach_ly,binh,tran,hop_tac,phong_chéng,cap

_nhéat (epidemic, Korean, anti, Vietnamese, quarantine, stop_word,
stop_word, cooperation, prevention, update)

global_news, local_news

banh_mi,dat_nwéc,thwong_dang,ngon,xin_I&i,ching_t6i,ngéo,ndi_ting,
banh,doi_héi

(bread, country, elite, delicious, sorry, us, stop_word, famous, cake,
demanding)

personal

virus,vietnam,korea,ting,news,viét,south,ngtra,trend,that
(virus,Vietnam,stop-word, stop-word, stop-word, Vietnamese,
stop-word, prevention, stop-word, stop-word)

personal, global_news




dich,viét,quéc_gia,th_gic’ri,héng,ngon,du_lich,trung_tém,phbng_chéng,c
hdng_toi

(disease, Vietnamese, nation, world, commodity, delicious, travel,
central, prevention, stop-word)

personal

viét,anh_chi,cham_séc,slrc_khoé,cdm_on,video,gilp,ngwo,repost,letuy
(Vietnamese, stop-word, care, health, thank, video, help, people,
repost, stop-word)

personal

dich,viét,cach_ly,chéng,phdng,du_lich,han_quéc,cong_dan,nhan_vién,
hang

(disease, Vietnamese, quarantine, prevention, travel, Korea, citizens,
employees, goods)

political

15

virgs,dich,trung_quéc,th_gic’yi,dai_djch,trung,kinh_t,Iéy_Ian,cé_thé,toén
_cau

(virus, epidemic, china, world, pandemic, central, economic, spread,
stop-word, global)

local_news, global_news

20

trend,hashtag,dcf)ng,hi_vong,chl]ng_minh,tét_dep,trich,hén_quéc,trend_
th,concert (trend, hashtag, dynamic, hope, stop-word, nice, inject,
korean, stop-word, concert)

personal

22

dich,béc_sT,virus,chéng,codonqua,viét,hén_quéc,tung,énh_huc’mg,ngé
n_hang (disease, doctor, virus, anti, stop-word, viethamese, korea,
launching, influence, banking)

local_news, global_news

23

han_quéc,viét,idol,daegu,stan,banh_mi,du_lich,cach_ly,dng,cé_thé
(Korean, Vietnamese, idol, daegu, stop-word, bread, tourism,
quarantine, stand, stop-word)

personal

24

trend,tweet,dirng,hastag,nhéc,chau,lanh,ban_bé,danh_gia,hashtag
(trend, tweet, stop-word, hashtag, stop-word, stop-word, cold, friends,
reviews, hashtag)

unrelated

25

nhi&m,virus,han_quédc,ttr_vong,dich,trieérng_hop,nghi,viét,cap_nhat,tin
h_hinh (infection, virus, korean, death, epidemic, case, suspect,
viethamese, update, situation)

global_news

28

viétnamtuyétnhat,chancacbanthwongdang,du_lich,dich,thwong_dang,c
ach_ly,ngwdi_ta,ha_long,viétnamquytthdngdaidich,tham_quan
(stop-word,stop-word, travel, epidemic, superiority, isolation, people, Ha
Long, stop-word, visit)

personal

30

viét,ching_téi,xin_I&i,tén_trong,xem_lai,thwong_déng,xic_pham,banh_
mi,sw_that,dat_nuwéc

(Vietnamese, us, sorry, respect, review, superiority, insult, bread, truth,
country)

personal

34

chl'Jng_tc“)i1dét_nu’c'rc,viét,céch_ly,du’ng,thu’cyng_déng,dich,hén_quéc,ph
at_trién,déi_xwr (us, country, viethamese, quarantine, stop-word,
superiority, translation, korea, development, treatment)

personal

35

nhiém,bénh_nhan,viét,virus,bénh,diéu_tri,xuét_vién,bénh_vién,trung_q
uoc,thudc

(infection, patient, Vietnamese, virus, disease, treatment, hospital
discharge, hospital, china, medicine)

informational, local_news

36

théng_béo,music,bighit,show,tip_tuc,quéng_bé,su_kién,bl‘Jng,sén_khéu
,info (announcement, music, big hit, show, resume, promotion, event,
flare, stage, info)

celebrity

38

virus,dinh,digh,phéng_dich,nhiém,héng,khéc_thu@ng,véng_vé,khéu_tr
ang,han_qudc (virus,infection, epidemic, epidemic, infection,
commodity, unusual, deserted, mask, Korea)

personal




39

tién,army,hoén,concert,virus,énh_huc’rng,bighit,git]p_dé’,déng_gc')p,hé_t
ro (Money, army, refund, concert, virus, effect, big hit, help, donation,
support)

celebrity

41

chéng,dich,nghi,hoc_sinh,trua,truc‘rng,tré’_lai,phc‘)ng_djch,ph(‘)ng,sinh_vi
én (prevention, disease, vacation, pupils, lunch, school, back,
prevention, prevention, students)

local_news

43

day_Iui,viét,cach_ly,kimchi,dich,virus,dich_bénh,suét,bdo_vé,phong
(repel, vietnamese, quarantine, stop-word, translation, virus, epidemic,
transparent, protection, prevention)

global_news, local_news

45

thwong_dang,viét,_thirc,dich,cach_ly,quéc,thdng,dirng,con_ngudi,anh
_chi (supreme, Vietnamese, awakening, disease, quarantine, nation,
guy, stop-word, people, brothers and sisters)

personal

3-5. Phase 4

Topic

Top-k words (k = 10)

labels

1

virus,viét,dich_bénh.tin_ttrc,nhiém,news,tbng_hop,ting,co_thé,dai_dich
(virus, Vietnamese, epidemic, news, infection, news, synthesis,
stop-word, can, epidemic)

local_news, global_news

hqén,duo’ng_tinh,dich,chinh_thtvc,céu_thl],béng_dé,Ieague,chéu,giéi,lo
_lang (postponement, positive, epidemic, official, player, football,
league, continent, league, anxiety)

celebrity

dai_dich,kinh_t,toan_cau,th_gi&i,dich,cé_thé,suy_thoai,kokors,ipinlé,pa
jawiri (pandemic, economic, global, world, epidemic, stop-word,
recession, no mean, no mean, no mean)

global_news/economy

10

chdng,dich,viét,chinh_pht,dong,phong_chéng,cam_on,dng_hod,cudc_c
hin,tat_ca (against, epidemic, Vietnamese, government, copper,
prevention, thanks, support, war, all)

local_news, global_news

1"

dich,déng_ctlra,dirng,du_lich,hoat_ddéng,nhan_vién,phong_dich,hang_|
oat,phim,ctra_hang (disease, shutdown, stop, travel, activity, employee,
epidemic room, series, film, store)

local_news, global_news

16

dich,cach_ly,chéng,phong,phong_chéng,dich_bénh,céng_tac,ha_noita
p_trung,bénh_vién (epidemic, quarantine, prevention, prevention,
epidemic, work, Hanoi, concentration, hospital)

local_news, global_news

17

bénh_nﬁhén,nhiém,viét,chuyn,céch_ly,hénh_khéch,diéu_tri,bénh_vién,b
énh,khan (patient, infected, transient, transient, passenger, treatment,
hospital, sick, urgent)

local_news/confirmed,
global_news/confirmed

24

dich,chich,thoi,virus,codonqua,that_nghiép,like,share,nuéi,follow
(epidemic, fuck, time, virus, alone, unemployment, like, share, feed,
follow)

unrelated

26

x&_corona,dwong_tinh,hoang_mang,covid_,xach,virus,th_gi&i,chdng,d
trng,x&_|_dich (corona, positive, confused, covid, carry, virus, world,
husband, stop-word, handle)

unrelated

28

dich,chéng,phong_chdng,bdo_vé khau_trang,virus,gitip,cong_ddng,dé
khang,vé_sinh (disease, prevention, prevention, protection, masks,
viruses, help, community, resistance, hygiene)

informational

29

dich,déng_ctra,viét,chau,phong_tda,lay_lan,nhap_canh,bién_gi&i,news
,canada (epidemic, closure, viethamese, continental, blockade, spread,
entry, border, news, Canada)

political




33

nhiém,viét,ghi_nhan,bénh_nhan,céng_bd,trudng_hop,bénh,tdng_sb,d
wong_tinh,nang (infection, transient, record, patient, statement, case,
illness, total, positive, increase)

local_news/confirmed

37

dich,e’jnh_hu«’yng,doanh_nghiép,tién,thi_truérng,cc')_thé,thc‘yi,dai_djch,kin
h_t,hé_tro (disease, impact, business, money, market, can, era,
pandemic, economic, support)

global_news/economy,
local_news/economy

38

xét_nghiém,am_tinh,nhiém,kt_qua,dwong_tinh,tip_xuc,bénh_nhan,tinh
_hinh,nhan_vién,trump (test, negative, infection, result, positive,
exposure, patient, situation, employee, Trump)

local_news, global_news

41

virus,dai_dich,trung_quéc,dich,th_gi&i,mwon,diét,séng,ching_ta,nhac
(virus, pandemic, China, translation, world, borrow, destroy, live, us,
music)

local_news, global_news

42

nhiém,bénh_nhan,ha_néi,cach_ly,dwong_tinh,lién_quan,tip_vién,bach;t
ip_xuc,truc (infection, patient, hanoi, isolated, positive, related, flight
attendant, no mean, contact, no mean)

local_news/confirmed

43

virus,nhiém,viét,trung_québc,lay_nhiém,chéng,phap,dinh,han_qubc,new
s (virus, infection, viethamese, China, infection, anti, french, infection,
Korean, news)

local_news, global_news

44

dich,theo_dﬁi,L’mg_dung,nhiém,nghi,phun,céch_ly,khl]J_trL‘mg,phc‘)ng_dic
h,dich_vu (disease, monitoring, application, infection, suspicion, spray,
isolation, disinfection, epidemic prevention, service)

local_news

45

thudc,virus,chiva,diéu_tri,vaccine,thir_nghiém,chéng,ngtra,bénh,sbt_rét
(medicine, virus, cure, treatment, vaccine, testing, prevention,
prevention, disease, malaria)

global_news

3-6. Phase 5

Topic

Top-k words (k = 10)

labels

5

dich,Qai_dich,énh_hwc’mg,thc‘ri,doanh_nghiép,bét_déng_sén,h6_trc_w,cc')_
thé tién thi_trwong (disease, pandemic, impact, fashion, business, real
estate, assistance, can, money, market)

local_news

nhiém,bénh_nhén,viét,bénh_vién,bénh,céch_ly,bach,xét_nghiém,hé_n@
i,dwong_tinh (Infection, patient, Vietnamese, hospital, iliness,
quarantine, transparency, test, positive, positive)

local_news, global_news

12

dich,virus,chéng,dai_dich,th_gi®i,news,cap_nhat,nhiém,trung_quéc,han
g (disease, virus, anti, pandemic, world, news, updates, infected, China,
goods)

local_news, global_news

14

dich,chéng,phong_chéng,phong,cach_ly,viét,ddng,tha_twéng,dng_ho,di
ch_bénh (epidemic, prevention, prevention, quarantine, Viethamese,
bronze, prime minister, advocacy, epidemic)

local_news




4. India (Language: Hindi)

4-1. Phase O

Topic

Top-k words (k = 10)

labels

2

T, AT, T Tawey, =1+, 9o, st 7T, 9, e, fag ™
Corona, Virus, Suspected, China, Admitted, Hospital, Patient, India, As

global_news/confirmed,
local_news/confirmed,

opposed (This word might have other meanings based on context), informational
Bihar (Bihar is a state in India)
4-2. Phase 1
Topic Top-k words (k = 10) labels
2 AT, AT, 32, T, @1, 914, e, e, 7, e e local_news, rumors

Corona, virus, close, school, to eat, march (procession), Delhi, meat
(and chicken), order

Holi (is a festival in India),ST, corona, virus, ST, cow dung,
environment, pure, eggs

local_news, global_news

T, AT, ST, 3T, a1, ST, AT T, T8, #2707, Sy
Corona, virus, prevent, ST, preventive, way, precaution, ST, symptoms,
ST

informational

ATACH, TCHTCHT, T, 6, ZH, AT, AT 9T, T, 3T, TR
Virus, The Divine, food (it could a noun or a verb), meat, ST, ST, order,
to walk (depends on context), others, severe

rumors

T ITTE, AT, T, ATIH, e, STATH, 7T, 3, TATT
Holi, cow dung, corona, cow, virus, prickles, to burn, destroy, colors,
pliers (not sure though)

local_news, rumors,
informational

AT, ATIH, =, AT, TR, AT, 70, A H T, 41, 3%
Corona, virus, China, India, government, world, grip, USA, ST, to
ban/stop.

global_news

12

AT, ATSH, AL, T, ATe, e, ATIH, AT AT, faweft, Tred
Corona, virus, reason, wrong, vote, spread, virus, China, Delhi, meat

informational

14

Corona, virus, P.M. (prime minister), Namaste, Modi, habit, media,
fraud/trick, to be careful, ST

rumors

15

o, T, @I, S, AT, ST, TS, AT, STa g et qTeT
stop/ban, meat, food, China, otherwise, virus, ST, corona,
forcefully/forced, meditation

rumors

19

FIIAT, BT, AHERTE, e, e, AT, ARSI, HEah o, AT, ATt 1
Corona, hand (in context of someone’s involvement in something),
Namaskar (greeting, salutation), doing (context - who is supporting
this), Namaste, virus, vegetarian, culture, Sanatan (Sanatan dharma -
eternal duties incumbent upon people in Hinduism), Indian

informational, rumors

20

T AT, ATICE, TS, T awer, Aeaarer, ST, ey, 9, A, 1w
Corona , virus, patient (medical context), suspected, hospital, tests,
Delhi, India, people, ST

informational, local_news




21

FI AT, AR, TaelY, araa, wot T, sgrae, Ay, g, 7%, s,
Corona, boycott, indigenous, virus, malaria, viruses, foreign, ST, die,
adopt

informational,
global_news, local_news

26

T, 29T, ST, F AL, T, 5T, 78], e, HShTs:, a0
Corona, country, go, (its an offensive word), traitors, to hail, ST, correct,
provocative, ST

local_news/hate

30

Corona, China, India, Pakistan, cry, gold, ton, virus, debt, neighbor

local_news/hate,
global_news

31

Tl Aeer, =T, 9L, A, T, Tedy, @, A, e

Garbage, humans, eat, animals, meat, ST, birds, eat, viruses, spread

informational

34

TLHTHT, AT 9T, AT, ST, 3 AT, S, ST, ST, Soet o, T
The Divine, order, disasters, virus, corona, China, ST, type, violation,
ST

rumors

36

Corona, virus, hand, distance, mouth, nose, ST, ST, soap, fever

informational, rumors

42

S, AT, A, ST, BT, ST, g T, STEa e, 97, e

Yes, corona, yogi (most probably in context of Chief Minister of Uttar
Pradesh state in India), ST, Haj (holy pilgrimage of Muslims), public,
house, hospital, bed, appeal

local_news

44

FILAT, AT, 3T, = 1T, 37, 3T, T, AT, TH TS, 71T
Corona, virus, Allah (Muslims call The Divine as Allah), China, now,
what, grip, Namaz (Muslims’ prayer), Namaz (Muslims’ prayer), felt

global_news, rumors

45

The Divine, cure, ST, next/forward, escape, ST, science, how much,
ST, constitution

rumors

47

T, AT, AT, T, 8T, FTE, HET, 3T, T Ter, g3

Holi, corona, virus, color, hand, this time, Namaste, Vedic, pliers, to fear

informational

49

AT, FTLAT, ST, @A, AT, ST, S0, T8, S8R, ALy
Virus, corona, India, threat, back, life (most probably in context of
fearing for his life) , China, ST, seeing, ST

local_news, global_news,
rumors

4-3. Phase 2

Topic

Top-k words (k = 10)

labels

0

AT, AT, AT, 26, e, 77T, 2T, Aeh <, S 1T, AT
Corona, virus, India, test, kit, ST, medicine, government, cure, ready

informational, rumors,
local_news/cheerup

AT, AT, 3, |14, T, T, T LT, T, AT, T
Corona, virus, closed, march, school, moving, government, postponed,
order, canceled

informational, local_news

Corona, government, virus, financial, package, Modi, crore (1 crore =
10 million), lakh (1 lakh = 100,000), relief

local_news/economy

T, S RT, A, I, O, 34T, 39T, AR, e, A5
Corona, people, dead, poor, hungry, what, country, government, no,
laborers

local_news,
local_news/economy

10

I IT, AT, =T, TR, S, T, =Y, ForetT, e, qreawi=t

Corona, virus, rescue, ST, ST, infection, ST, district, meeting, Chief

local_news




Minister

12

AT, TR, AT, T, U1, g8, =T, TR, 29T, AT et
Corona, stay, virus, safe, obey, ST, rescue, government, country,
caution

informational

13

FIT, FUE, AT, ST, TS, 24, T, T, HEE, F I
Corona, crore, lakh, donation, fight, country, rupee (INR currency),
relief, help, fund

local_news/cheerup

14

TCAT, ST, AR, ST, 9, AT, 78 ], AT v, 39, fFaee

Corona, ST, government, go, people, virus, ST, want, country, request

local_news, informational

15

AT, 397,39, 5T, T, S, T, ST, 7T, =i

Corona, country, we, to hail, India, ST, will lose, will win, ST, ST

local_news/cheerup

17

FIIT, TR TE, 29T, fereett, TET, et aTet, 38T, 1T, 0T, AT
Corona, government, country, Delhi, ST, Kejriwal (Arvind Kejriwal, Chief
Minister of Delhi), ST, people, people, India

local_news, rumors

22

I, TR, T, g, T, AT, ST, e, 397, /st
Corona, government, congress, Rahul, Gandhi, (Rahul Gandhi is leader
of the main opposition party in India) virus, law, missing, country, Modi

local_news, political

24

T IT, AT, W, FET, 9T, 39T, Hoh (9, T, 37T, HTHeT
Corona, virus, death, number, India, country, infected, people, now,
case

local_news, global_news

27

T, Fors, T oy, g THT, 37T, STAT, ey, AT, dehed, /1
Corona, world, culture, pandemic, today, prayer, new year, virus,
resolve, mother

rumors

36

AT, AT, H T, T, G AT, STl 0, 3T, J 9T, 75T
Corona, virus, media, go, dangerous, cure, (cow) urine, nowST social,
news

informational

37

T, g irfea, A, w AT, 70, F U, rerarer, gy, s, R
Corona, positive, virus, Kanika (Kanika Kapoor is an India celebrity) ,
patient, camphor, hospital, suspected, investigation, report

celebrity, local_news

38

AT, ST, 0, T, TR =T, S, /T, 39T, e, AT
Corona, public, curfew, a time unit, Prime minister, ST, march, country,
Modi, virus

local_news

39

T, TR, T, X9, AT, AT, 37, A7, e, 9T
Corona, ST, ST, country, virus, people, now, ST, Modi, to know (could
have other contextual meanings)

local_news

40

Corona, virus, mask, people, ST, police, ST, people, down, give

informational, local_news

41

T, rgTa, 39T, AT, { (et w, AT, ATHhed T, 37, A N7, a9

Corona, jihad (means holy war, but most probably it is used here in
some derogatory context), country, virus, Muslim, India, Pakistan, ST,
people, bomb(s)

rumors

45

Corona, virus, now, what, do, today, come, all, no, day

local_news/funny






