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Abstract Using webometric big data, this study examines the diversity of online information sources
about the novel coronavirus causing the COVID-19 pandemic. Specifically, it focuses on some 28
countries where confirmed coronavirus cases occurred in February 2020. In the results, the online
visibility of Australia, Canada, and Italy was the highest, based on their producing the most relevant
information. There was a statistically significant correlation between the hit counts per country and the
frequency of visiting the domains that act as information channels. Interestingly, Japan, China, and
Singapore, which had a large number of confirmed cases at that time, were providing web data related
to the novel coronavirus. Online sources were classified using an N-tuple helix model. The results
showed that government agencies were the largest supplier of coronavirus information in cyberspace.
Furthermore, the two-mode network technique revealed that media companies, university hospitals, and
public healthcare centers had taken a positive attitude towards online circulation of coronavirus
research and epidemic prevention information. However, semantic network analysis showed that health,
school, home, and public had high centrality values. This means that people were concerned not only
about personal prevention rules caused by the coronavirus outbreak, but also about response plans
caused by life inconveniences and operational obstacles.
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Table 1. Correlations of hitcounts and domains

Hitcounts Domains
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Domains 1
*p<0.01
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Table 2. sTLD rankings related to Coronavirus

STLD Domains %
gov 1037 14.8
com 632 9.0
edu 535 7.6
co 358 5.1
ac 276 3.9
org 266 3.8
g0 194 2.8
or 87 12
Ig(p) 26 0.4
net 10 0.1
ne(jp) 9 0.1
nhs(uk) 9 0.1
gob(es) 9 0.1

total domains
7,003

7003719] =¥l & 91499 URLZ 7HIth URL
2 2801 F4R1 EQlo] AA| FRO 917 59 F=
7b F71E @X1 A HIEQE F4old Table 3+
URL 39 A2 =wle A=et Aotk Top 35
Z}A 8t nsw.gov.au, moe.edu.sg, k12.ca.use 25 o
5} o]A9] TH %5, 55 WS BAH THQlojtt &
FO] FAR-AAYA A9y FAE nsw.gov.aus 573
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7§9] URLZE 71 £2 98 APt 55= F=24
HlolHA W 27] Al XA B2 =7t 5 Sht
olth. HEo] T tFo] olo] HxE Holgls A2
Hlo|Z A widF=t 259 AEYHE RS} AR
FLAstw o] AqtAEo] Feigt Aol JFE vzl A
O & waErh E3] FARAY LA RG] SRtof| A A
G F2HlolH AR ARt Aol A5 olF7I
2ol FEUHolz A0 et A9 Ihilo] B &3t
d Ao=E 7HEh

k12.ca.us7t A9Ho] 22 w742 ul=9| bing.con
HAH-&o] 7P =5 B ofzt Al Ay olollA 6
59 SRR WAgsh wl= W 1R HlEgo] 7P =
2 A Fo|3l7| wirolrt.

Table 3. Domains rankings related to Coronavirus

Domain URLs % Domain URLs %
nsw.gov.au 573 6.3 fanpage.it 13 0.1
moe.edu.sg 130 1.4 | mb.com.ph 13 0.1

k12.ca.us 125 1.4 | china.org.cn 12 0.1

embjapang | 08 | knackbe 12 | o1
0.jp

hku.hk 44 0.5 snu.ac.kr 11 0.1
ctvnews.ca 35 0.4 nhs.uk 11 0.1
moph.go.th 32 0.3 corriere.it 11 0.1

jal.co.jp 30 0.3 | upm.edu.my 10 0.1
smu.edu.sg 29 0.3 k12.ga.us 10 0.1

chinadaily.col g 03 | wrdsb.ca 10 0.1
m.cn

k12.nj.us 26 0.3 lesoir.be 10 0.1
nus.edu.sg 23 0.3 | belgium.be 10 0.1

repubblica.it 22 0.2 cmu.ac.th 9 0.1
dfa.gov.ph 20 0.2 kbs.co.kr 9 0.1
cuhk.edu.hk 19 0.2 yna.co.kr 9 0.1
k12.ny.us 19 02 Visnkiiea‘or‘ 9 0.1
cri.cn 17 0.2 rti.org.tw 9 0.1
moh.gov.my 16 0.2 k12.ma.us 9 0.1
doh.gov.ph 16 0.2 lefigaro.fr 9 0.1
chula.ac.th 15 0.2 nic.in 9 0.1
people.com. 13 0.1 yandex.ru 9 0.1
cn
hkbu.edu.hk 13 0.1 yle.fi 9 0.1
mahii"l'ac't 13 0.1 idg.se 9 0.1
k12.mi.us 13 0.1
esteri.it 13 0.1 total urls 9,149

E3t, emb-japan.go.jp®t jal.co.jpe Zz LEI]
ARt} FFAF EHQlolet, QRO R XA 1

9] AL YAF o FF= B tFst 7t
A== o] BHYEHA A9l fxe Ao
2 HoIrk hkuhke ZF3Hgtn ] =Hlolth &7 9
Al lolEl =3 FA] 50789 IR BAys] IR
F7F 2 378 ¥ st &R, South China
Morning Post®] 7|Ato] G2 F-Fhstw o] Ate
FA Hzx&E F21 WAl o] 5t et &7
gt $W7E SARS 9T 5 HiolHA Aol w2
TS 2okton offl FRuHlo]H ALl TP E
TRt A7t IS Kol A 0E Aer H
Qltt.

ctvnews.car= UTHY] AZAF EHQlC R FUTiE
gt ofl gt ZRuuto]f At W tfet FA A8
o5 A9l A

Table 4= FZUHlo]zjAet IAH HHE Lupt
ogst FAZE ABo=A 24517] e ZEvHtol]
2 A 719l 6719 AFe R ERe THQl 719 o
AL AR 2-mode matrixE A% Aoltk 2¢¥ 12
g 7|& AR A XA 08 UThE HigRle
H 37] o439 URLE 7H EHQlE tide s o/ &
oz BRIt EHl2  government(H),
academy(%), business(7|Q), media(91&), health
care(EA7|H), Other(VIEhZ EFJct.

7Y A% 719 =HRIOE F AEIEC] 107A4
2 7P %2 URLE 7HAL O w515(15), 4
FI5(12) &0tk &2 FHEI1Eo| URL 81712
7V Fom 71405 43), XS1E(16) 181 A€
F(15)°] Fuet Uetsth 832 wS1F°] URL 87
AE 7 7FE #Hal AR I5(022), dEIFEQ1D, 7
AIEE®)/EATEQ) «22 Uetdtt A7lEx2Es o
S1F0°] 1827§9] URLE 7MY 4oz & H&S
Bk "= Al Z571E0] 90719] URLE 7119 7t
7 #Hot.

SHUEE 283F0] 51709 URLE 79 7
2 AETF(29), FFEIF20) <22 Yepgth 4
oJAlol= WSIEN B0E9 URL] BWtow, vt
L ¥8IFT AR IF9] TyQlo] Wolth 55 FH
JE0] 591719 URLs 7M™ AA| =71 FolA 7P
otk Aueket ojgeol, Ak, BAlol= Hw A A&
59 TH]le] wSIEd AR IEET Ut
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Table 4. Distribution of URLs per institutional actors

Gover | Acade | Busi | Med| Heal | Oth
nment my ness ia th er
China 12 15 0 107 8 0
Japan 81 16 43 15 4 0
Hong Kong 22 87 8 11 8 4
Singapore 3 182 0 4 0 0
Thailand 37 90 0 5 0 3
South Korea 20 51 4 29 6 3
Malaysia 5 18 0 8 16 0
Taiwan 0 35 0 17 4 0
Germany 0 0 0 12 3 0
Australia 591 15 0 4 0 0
Vietnam 5 0 0 48 0 0
United States 234 0 0 0 0 0
France 0 0 7 46 4 0
Macau 13 14 0 0 0 0
Erﬁirraal:es 0 5 0 0 4 0
K?;;ézil 0 6 o | 4] 11| o
Canada 8 39 0 55 7 3
Italy 13 3 0 91 6 0
Philippines 30 0 0 24 16 0
India 9 3 0 24 3 0
Russia 7 4 0 21 0 6
Spain 6 4 0 52 7 3
Nepal 3 0 0 0 4 0
Cambodia 0 0 5 0 0 0
Belgium 10 0 3 60 3 0
Finland 6 11 3 9 0 0
Sweden 25 22 0 26 3 0
Sri Lanka 3 0 0 5 0 0

7} 2 359 2-mode matrixE EA5H= I
A UCInetE AHEsto] 544 248 AARH 11 23
= Table 5%} Table 6°|t}t. Degree 2 =E7} o]%
FEEH A A2 FEE word 4= U3 2-Local
T2 43S 578 5= SUoh Degree®t 2-Local?] gk
o] 7F =2 3719 ygl= Australia(25), United

States(W]=}), Singapore(J7}E2)0]1, 714 2 374
9] 1%L government(ZH), media(A)T}

academy(@&)°ltt. IFHEZE 7} SHAE TF
ul=, Q722 5o| QEYloA A2 JH O] o] 3
I, 2% WA= B, A3 w8 T3 7|89
I JE7F § gk
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Table 5. 2-mode matrix centrality for country

Table 6. 2-mode matrix centrality for actors

(among institutional actors)
Degree 2-Local
Degree 2-Local
1 Australia 101667 | 1 Australia 4092.209 1 | Government 40.821 1 | Government | 2678.542
2 | United States 39 2 | United States | 1592.036 2 Media 24.179 2 Academy 529.173
3 Singapore 31.5 3 Singapore 706.03 -
4 Japan 265 4 Japan 691.863 3 Academy 22.071 3 Media 377.756
5 China 23.667 5 Thailand 603.345 4 Health 4.179 4 Business 54.452
6 | Hong Kong | 23333 6 China 573577 5 Business 2.607 5 Health 52.173
7 Thailand 22.5 7 | Hong Kong 523.613
8 | South Korea | 18833 | 8 Ttaly 470.369 6 Other 0.786 | 6 Other 12.405
9 Italy 18.833 | 9 | South Korea | 446.851
10 Canada 18.667 | 10 Canada 424.798
11| Belgium | 12667 | 11| Sweden 357881 F7PFHE FEUHto|H A9 AH ojd JHI7L &
12 Sweden 12.667 | 12 Belgium 313.214 AGE T Q=R molshr] A5 YEHEZAA £3
13 Spain 12 13| Philippines 311.964 =t % LH‘Q‘ EﬂO]E:{E H]—E]' =o =
= 02 FullText & AMRE| ©
h B . c S [e] =2 [e) = [e] T
14 | Philippines 11.667 | 14 .Spam 270.351 01H]E‘=‘HQ. MA]?&]:HI I A o 7]—§§ 100§]
15 France 9.5 15 Vietnam 227.446 draoS= a3 5]. Fig. 3= =
16 Taiwan 9.333 16 Taiwan 200.042 oA} £33}lo] WL go] 1%7} Y& dolE AAJsFYT
6] Nisa | 7995 [18] | g coronavirus7} olol) o] i otz 19
ysi . i R B N
19 India 6.5 19 Russia 147.75 OﬂH Z-]]Q,]E]—Sﬂt]— _‘lgoﬂj\ﬂ “'_11-7]'% Z]Q% /\]'7—]'-%] L,
20 Russia 6.333 20 Malaysia 143.613 15_}01% -%_l’c"g g ]%E}-l;\ﬂ)\r;]- i_ﬁ‘g] degree’
21 Finland 4.8 21 Me 139.946 .
> I\;[n al 423 > F'alcaLcli 1?2257 betweenness, eigenvector(JAIFAA) Ftol 7P =
acau . mian K
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Kingdom - betweenness #°] 39S AA|Fct. YIS degree,
Unite
24| Germany 25 4] giedom 45.851 eigenvector o] 39J0]1 betweenness Zto] 29=
25| Sri Lanka 1.333 25 Sri Lanka 40.56 el do] 2Hol= degreeg} eigenvector Zro|
26 |Arab Emirat 1.167 26 Nepal 23.196 .
> . Ne?;fa = 167 27 [ arad ;ﬁrates 12821 =2 ZL novel, virus, healtho|i betweenness %t
28| Cambodia | 0833 | 28] Cambodia 2.173 o] &2 A2 novel, China, viruso|th. HA|Ho=R
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=24
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Table 73 Table 894 AAI5FALE.  Degree2t
2-Local9] o] 7MY =2 U= &5, v, 7ivtto]
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Table 7. 2-mode matrix centrality for country
(among high frequency words of web

contents)
Degree 2-Local
1 Australia 0.417 1 Australia 0.174
2 us 0.208 2 us 0.043
3 Canada 0.188 3 Canada 0.035
4 Japan 0.167 4 Japan 0.028
5 Hongkong 0.146 5 Hongkong 0.021
6 Singapore 0.104 6 Singapore 0.011
7 Philippin 0.063 7 Philippin 0.004
8 India 0.042 8 India 0.002
9 UK 0.042 9 UK 0.002
10 China 0.042 | 10 China 0.002
11 Korea 0.021 11 Korea 0.000
12 Malaysia 0.021 12 Malaysia 0.000
13 Taiwan 0.021 13 Taiwan 0.000
14 Vietnam 0.021 14 Vietnam 0.000
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Table 8. 2-mode matrix centrality for words (top 10)

Degree 2-Local
1 Novel 0.571 1 Novel 0.095
2 Virus 0.286 2 Virus 0.068
3 Health 0.286 3 Health 0.068
4 China 0.286 4 Public 0.058
5 School 0.214 5 School 0.052
6 Public 0.214 6 January 0.042
7 Wuhan 0.143 7 Unfolding 0.030
8 January 0.143 8 Statement 0.030
9 Information 0.143 9 Start 0.030
10 February 0.143 10 Situation 0.030
4. A2
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