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An Analysis of People's Emotional Change toward Vaccines and Its
Factors in Coronary Disasters
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Abstract: The developers of new coronavirus vaccines and the government provide information on vaccine effectiveness and
vaccination status on a daily basis to reassure people about vaccination. However, because interest in vaccines and vaccination
status vary by country and region, people do not always feel reassured. In this paper, we analyze people's emotions toward
vaccines on Twitter and the factors that contribute to their emotions of security and anxiety, using the entailment analysis and
burst detection methods in six countries: Japan, the United States, the United Kingdom, and India.
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Table1  Number of tweets for each country
4 VA — M

A (JA) 24,292,412

K [E (US) 325,743

$[E (GB) 58,462

£ F (IN) 32,337
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e BEE - B % 4 BB oRERE (8 -5 - & - i)
TINNUATFENTZLOREFENTND. o, TLIE
X, ZOTFAMOEZFIZLDLZLD, 3 ADOTFA D
MAFIZLDHD, BLOR3 ANDOFHAFIZL V5T
FRIETREE % 32 LT 4 BePE O RMETREIEIE L2 b D &
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WAL A — M4 2 05 0 BITiX, SemEval 2018 Task
1: Affect in Tweets[10] CHAR S 77— & v MUK E
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—ZEy FEHWZ., ZO7F—%tv ML, SNS Eio#
FEN=THFA M LT, 1L EEHORE 2 ZnEhniEo
DEIMEND TR EEINTEY, AT —4,
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F—HEy FTHWLNTWAEE LHE—T 27201, 11
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€) https://spacy.io/

f) https://megagonlabs.github.io/ginza/

0) https://spacy.io/models/en

hy hitps://www.mhlw.go.jp/stf/covid-19/open-data.html
i) https://cio.go.jp/c19vaccine_dashboard
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Table 2 Classification performances of the emotional types.

HAGE PRE

FEE | WE | R | W
=00 0.773 0.784 0.751 0.903
A 0.652 0.661 0531 0.802
Wity 0.758 0843 0.169 0.447
T 0.623 0.508 0.159 0.403
Y 0417 0.435 0.787 0.781
T 0.400 0.688 0.709 0.793
B 0.457 0.608 0.737 0.766
e 0.147 0579 0.007 0.200

MBI ORI, ©7 Y o ORERMBGREZ AW,
ZTORRELIITRT. X3 Z2RDHE, EW & LR
X, 2EIHOU 7 FUoEAKE RO MEANE <, TR
1, FHBEE R S D FHBENE V. Lo LaRiy ek R
ERLE, Inb3EEE LEIRBOY 7 F U8 NS
OF—Z LIEOMHENH DI EEZLND.

Wiz, 6 A 13 S 7H 31 BoIT IEW) TELR]
MR o ENTEY A — MERICBIT 5189 %17 B
FREXGIZ, N—R MRHEAIT IR AR 4127 T.
MAOEfEIE, FEEICBWT, S—2 MBS =%
DZTOHERT. 22T, FREBICBITS, N—X MR
HMENTARY ZITHEADD Jaccard R AHEH LI L 2 5,
MEO—AE LA TEO -4 T4 L A — R4 T 0.052,
0.014, 0.260 LW o fENREH IhZ. ZofRN L, THEL
Frl & TR ORCEm L2~ 0 320 BRI £
W—5T, TEO & HELA) 1) LI33@E LR Y
ZUBEBRN LR NES XD,

FZREFICER LTS &, TEDY) T, (V2 T o8,
BENAK)LQ BH, BEAK)E WS, 2 HIBOTZF
CEERRIZRIT D 9 WICE T 4R 0 I BIfR H S h Tw
o, ZOXS 7R L, R3ITRLIZ2EHEOY 7 F
CERE AL OMBERGR G, TEOY oEMmE, 2EHO
T FUoBERIIEVERR S EEZLND. £, [HE
LA BIOTRIL) CHRIHSNZBRYZTEFRERS &,
(Y, BRSO LR, Tk WomBRBEREND
BT S Cwiz. Zhit, 7 HRICHBOATET
NI 7T HERBRICEEBARE o= a—ARHE S
e R, WA BRET 52X hENEHER ST
TZENEHEL TV EB NG, i, LA & TR
Ml ICB W, (BT AT, U7 Fnfitiancgy, &
il IZBWTC, (ZrAF—, T97F)R(TALT7, Bx
IENS T F AR IR T W, ZEh 2 &I
BT, (VI Fv, BR), (V7Fr, BIRR), (2uT,
BRI E Vo RGBSR TRY, 2, VI T UHFE
BDETLITHONT, £ U7 F RO ERLEIFIGIZET 5
HIRNEANCR S TWE EEZBND.
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# 3 BARIZBUIAEBIEDY A — MNEIGOEL &R =
7y A NV ABEDINE T — & L OFBIBILR
(2021 -6 A 13 H —2021 47 A 31 H)

Table 3 Correlation between changes in the ratio of tweets for
each emotion and external data related to the COVID-19 in JA.
(June 13 - July 31, 2021)

BB | ABEIR | VIVFUEE | UITF U8

M H PN (LA H) FEQ2lEH)
= 0.447 0.336 -0.065 0.614
LA 0.663 0.499 -0.049 0.692
Rl 0.739 0.614 -0.166 0.689

F 4 HARICBIAZNA—Z MRABRE SR Z TR
(2021 -6 A 13 H-2021 4= 7 H 31 H)
Table 4  Coordination relationships where bursts were
detected in Japan. (Jun. 13, 2021 - Jul. 31, 2021)

& Y sziF ()

BEO [ (D Fr, TH) (TR, Tun) (V27 F, BIRIE) (Y
(22 U, TR (77 T B, R (R,
B (727 Fr2mf, T-) (727 F P45, Bh)
(V7 F 8, BPEAER) (Yahoo, = = — ) (BH,
H) (2EH, BELE)

BLA | (DT, BIRIE) @ B) (Vo Ty, fTh) (V2T
(159) >, BIWER) (V27 F >, T#) (Yahoo, ==—R) (K
T, B (me S, B (V7 T, ma) (HES, &
F) (V7 F ik, ) CERTdm, 3O HE)
G Hm, PIR) (ET V), VIFY)

b #, H) (V7 T, RBIKIE) (Yahoo, ==2—2R) (V7
(496) T, BER) (B, V) (V27 F o8, #HA) (2
F, B (Vo F o, R (2ut U s T, )
(s, WZ) (V7 F v, TR (V7 Fr2EA, 17T
2) (T, Buh) (e, 8F) (T2 F v, 20 (T H,
HEMY (U 7 F 8500, J\) (V7 F o B, D)
(BTN, VIF) (TANT, BXA) (Z7A4Y
—, DI FNW I Fr, BY) R ilm, Fik)

g W Ny & 99 ot o g3 a0 o I ) i
R R
B N

P e® 0P e e e a S e

1 KEE TP snley A — MG (AAR)

Figure1  Ratio of tweets with each emotion label in JA

42 BHZBITIWHER

KE, EE, 1 BT, SEIET7 L5 Eh
VA — FEED LEREY OB K 2, K3, K4 1275
T FG, KkEEEETE TRV & THEE 23, 1
v RTIE TEY) AeRicE<#EBLTNDEER 5.
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Figure 2  Ratio of tweets with each emotion label in US.
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Figure 3  Ratio of tweets with each emotion label in GB.
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Figure 4  Ratio of tweets with each emotion label in IN.

FT, AU RIZBWT TEQ AL E & X —2
MRENZ L VI SR 0 2T BMRICER TS, 22T
%, T80y oA —FEIEREML TS 7H 18 HD
8HT7H, 8A8HNH8H28H, 8H29H259H 18
HD 3 >DHM DY A — MEANOHELN LR D TR
EENENMGE Lz, ZO/RRERSITRT. R5 &M
L&, UVITFUoEERRICETAERN IS YA -
TWanEEXLNS. flxiX, 7TA18AMNH8H7HDH
i THiH & 7z (Over 10.2 crore people, vaccinated)ix, 7 7
F B D = 2 — A |Z81F 5 "Over 10.2 crore people in the
country are fully vaccinated now." &\ 9 SUh B 4% 0 21 fRAT
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£ 5 AFNIBVWT IFEY eoESheY A — MEE
WT/R—2 F AR S 724 0 2 Btk
Table 5  Coordination relationships where bursts were
detected in the set of tweets classified as "joy" in India.

A Bz ()

7H18H - | (NaMo App, via) (India, crossed) (the second highest
8A7H country, becomes) (the masses, vaccinate) (the total
(18) number, crossed) (Over 10.2 crore people,

vaccinated) (its vaccination programme, started)
(India, achieved) (India’s vaccination drive, keeps)

8H8H - (NaMo App, via) (at least one dose, got) (50%, got)
8728H (Vaccine milestone, reached) (India’s vaccination
(16) drive, keeps) (India, crossed)

8H29H - | (NaMo App, via) (India, sets) (India, administered)

9H18H (new record, sets) (the world’s largest vaccination
(44) drive, running) (Modi, leading) (India’s doors,
opened) (India’s vaccination drive, keeps)

RV ELNEbDOTHD. 2B, £5OTXTOHMT
HELLTW% NaMo App &1, T LY KT - €T 1 BHHA
RORERT 7Y THY, EHPBINOEFITEHRIERE S
nNTnwad., Zo7 7V ERCTY 7 F UBRICET 5 EH
DFERIICRIE SN TR Y, Z D% NaMo App % FII
LT a—%FRY A —hFhLTWNDHEEZExLND.

WIZ, 42 RUSOEICBNT, T80 & THE) 2
DI LI L E TSN DR ZITEKIERT L. 22
TIE,6 27 B2 67 A 17 BOHIMICE T 5 KEDORR,
BLU6 H 20 B225 7 H 24 HOWIRICE T 5 H[E O R
AT, RE6BLORTIL, KEEEEHICBITLH =R |
AN SR 0 Z TR EENENRT. K6 KT EA
L&, KEICBITS Ry & THEE) ICaBEESny A
— MEAP O SR ZTTIERIL T s —
T, HEMT &Y X [ oxdgnzntniics
EEZ2D. BlziE, 6 T, (FDA, approved) &\ 51421
ZUFBEBRBPBREM I TS, FDA I, 7 A U b &R ELRAE
BB T OBNERE CH LT A Y W REMEELFEZR L
TEY, FDAIZL DT 7 F U KGRICET 5 B R m 0 %
EhTnbEExbN5. £/, (legal immunity, forfeit)
X>(The vaccine manufacturers, forfeit) &\ 5 42V 3 1 BIFE
BEISNTEY, U7 FUoERBICRT HHHERFICONT
HmmShTnbaeBExbNS. HEICBWNTE, RTOX
912, (myAZ jab, gave)X°(brain tissue damage, gave) &9
R0 Z BB SN, 272 L 2k, "126 days since
my AZ jab gave me brain tissue damage as a direct result." & \»
9, TANZERDAZ)OHERE CRHAEMKEZEE L THD
126 AFHE WS VA — b 2EEEM L T\ ca—Hick s
HbOLEEBEZOND. EFROY A — NMIXHT 2 RERR LI
HF LN, D& RN RIE RO Z EHT 5
72, FMRPWIE DA 5 WITBUFETO U 27 =
Rasb—va UNEERREL RS, AP TR L
TV =L, 2oL O REEEARICT20ICAENTH
HEERD.
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# 6 KEIZHBIT D=2 MR SR Y TR
(2021 -6 H 27 H-2021 4= 7 A 17 H)
Table 6  Coordination relationships where bursts were

detected in US. (Jun. 27, 2021 - Jul. 17, 2021)

A EAEL )

=0 (the vaccine, get) (the vaccine, take) (a vaccine, get) (a

(64) mask, wear) (people, killing) (the vaccine, got) (FDA,
approved) (my choice, body)

T L (the vaccine, get) (a mask, wear) (the vaccine, take)

(86) (people, killing) (FDA, approved) (the vaccine, refuse)
(legal immunity, forfeit) (liability, forfeit) (vaccination
rates, raise) (their capital gains, value) (The vaccine
manufacturers, forfeit) (my choice, body)

# 7 KEIZBT DX AR SR Y TR
(202146 H 20 A —2021 47 H 24 1)
Table 7 Coordination relationships where bursts were
detected in GB. (Jun. 20, 2021 - Jul. 24, 2021)

R4 R siF ()

) (MSM, government) (brain tissue damage, gave) (the

(40) government, warn) (my AZ jab, gave) (a Covid-19
vaccination, get) (Outlaw discrimination, Petition)
(government, wait) (the unlock, delaying) (mask,
keeping) (vaccine Sensible herd immunity, had)

Tgfe 7 (vaccine Sensible herd immunity, had) (the unlock,

(24) delaying) (government, wait)

5. hYIc

ARFFETIE, Twitter BICBITAY A — hE4 L LT,
FaaF T A NAT T F U ATKT B AR DIREN ED L
INZELL, FEDORBENEY LB -7 ERH%Z, N—R |
BAFEB LR T2 o Tatr L7z, 2L T
AARZT TR, KE, ®E, 12 BV THEo &7
W, BT EIZBTEEERICED L S BV DR H D DD
oMt Uiz, £z, oWfERNL, D7 F TR LTT
L HBHRRMA RN O & FE R Lz, 20X 5 2 RIEfE
RIEBAEWT D 2 L AT b, HA%, 3K
2ttt BHICEDHEREESCI AV ala=r—va vk
EOX AT ORREE 5. RSO0 T 7'a—
FiX, ZOLS RMEERAEICT I LICAEHEERS.

A THN Y A — b T —ZIZBWT, BARLWEIT
YA — hDOIEFERR > TEBY, YA —FRbAAL
M CRES R -oT0D. F2, IOV A — B
T, AT, ZOEORSEETIER EE TR I
TEbDODOHESHHEL LTS, TOYD, #IEEIC
LT, ROREHEROGIEREGEDIZDDOY A — N OIUE
FEERFTO2MNERLD EFZD.
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