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e | HE EY (BERTopic)Ho=
S | =ACHI=ZLH9 B4l (COVID19
vaccination) 912H x| EXAa}
HHAI FEE 20| DIK|E O A
1Ak B Iyel 2

P

= = Z|A Mstel(Transfer leamning) EIAE ZEE 7|01 BERTopicS S8 &
L 38312702 TE2LH1Q Al BHH 7 A2 BAMSIOZM 22710 =2 ELIZ MG
JF0l| 71 ol digE BTS2 H=LE SARIXF FA| BN HE, X2 i, Holet &
&, 559 =0[UCt AAE 2AE =2I8 BERTopic dynamic topic models Sali AT
O] Hisk= MUIFCE ofHHE0| 2 ZIREE D UH Al7[ol= B! FE0l tigt ot E01E
el HO[7F SX1et AFRE 232 Al Heo| HIZ0| S0lLs das B0 AAIE £
2 3lHEMoll Zafet oz REls FEAIUS M, Has| D=L SRIX 5 E56
HHiA VS URok=s Hes R0l2] WAl HEXL 5 AT, BHH0Y| sHelod S 4
TSN WS 4 Q= 0|2US Z&oke Haert Bl HEXL 40| B7Ief 20| AT
K= EHERE Z59| o 7ie] TAIS 86l 7I1E ¢ilEel QoS "ol £ AeE o)
FHPE 332 s HE)0| e DRIk A2 #el &= o) g/se M7t
2|l A AERpE B U] Aol thee gicks oiEdichk=s Ol 1 eyt QUCk
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1. A7 b7

b=

20209 3¢ 119, A 27 7]7World Health
Organization, WHO)&= Al ZHE5(0]3t 22
1419)2 H-5-9 o9 (Pandemic), & AFHE9|
Hoge 21 QA o Aol A AAZ A9
3 shibske @40 R AddstETh A4, 2023).
olgfRt ZEU-19% 5 HA4, AA, A 5
S TEE S A F1Y] Aol g vH
t} oE So] 20249 19 7 AR Z2LH9
ZARE & 774,075,242 08 (320] A9
34,571,873 BHAIA}) 7,012,896 9] ApdAF7} A
At (§Ht2] 75 85,934 AFUAD (World Health
Organization, 2024), AA|H o= fjgtql=2
20209 0.7%2] BAEES 7153 o] (2
F, 2024) A Bl 18-E SIEF 5 AW9A

&3], w719, 2021 R0HE, ©]FY, LA,
731 2021; S-03 QANS} 2023; AYUE

. B3 2299 JHAS HAaA7)7)
A

) AL RES WA HFel A FAT
Q242 =9t} (NPR, 2021).

ol 1A ARIEY wo] Yol T3t
W] WA HEES HFAOE vl g
ofet 7h5o] vls) He FAS Holgiet T

60 Z03[i7 The Korean Journal of Advertising

A Mo 20234 119 269 7]Z0.2 23} WAl
2g 4% 4R vbl AT olet 2k (A
AIA|:67%, RIS 87%, W|=:70%), SHAIRF
29 971 ARE AomA o3| Fye
BAA A, 495 9] 2022; Ha

&, 2021; Moon et al, 2022), AE/ AL
it Al=](e]l, QFAl 9], 2021, L1]Y, 2023),
BAERAFSHA, Had, 492, 2023) 2L
w94 Zpol(df, HF-5-, 2021) 52 o 7HA]
QISR st ZEUH9 W AR 24 Y
%, 55 718 5o Jusol G vl
1 3FHOR WA H4F Owot HEA) JTE
] th(Steinert et al,, 2022; Tahamtan et
al,, 2022; Troiano, & Nardi., 2021),

oo} e AT FAlof| WEkEo] AFUA ]
A, B g/ EE A S & At |
tlo], AFAE 53] ARHEO Ao 35
sto] ZzLH9 wi4ly Heste] 247] thE 4
2 HEE 7|AE AA WA HEAE 420 1A
v YFS AFHor A% NEset &

T

Ol'Olt TF’

a4,

(McCombs, & Shaw 1978) 7} A2} o]4rof T
gt AE 7IAHY] FFoll it oA HA 7s=
AFo2 FARE o]% 400 dof| ZA mjt]o]
A= A AwyAeld Fopryt oy
gt 24 AfjUAolA (o, ol A9, &
74, 2022; Kim et al., 2011), 719 ARYH
o] A(dl, ZFaA], 2022; Park, Son, Yang, &
Lee, 2019) ofollA oA A7 A= A3l
e},

wpebA] Au]izo] A4 2 917] AollA
A9 Ags 1z 2] 9 & d4= 34
Al 7¥AE EFslaat gk 1) Z2u9 w4l
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prelslo] Qe ofd FA|R REWLT? 2) 2
2Uhg WAl Tl JRRES] FA|L A|7o] Ad

L9 WAl B ABHEEO] 4] & ofE o]
WAL ol Dot g mHEeN?

Qu|9d, 2023; o], w=3E o|EfE, 2021;
Ao 2021, 2024; Y=, 2021; 2022; HA
A, 2021). ol=dt =g 1) 7H° Z oA
FRh9 T HE 27 39 2K 9) 21}
19 1¥E aA717] St GEH(Oﬂ, ARE9
WA FE) 9% F A F 7 SHeR A7t
3 & = ook, ZEub19 A AR =7 Pt
HTste] TR A Ql4]o] 2ahel . 3
< 53l AR AL BAl FFE wjzl
R, 2021), Fujt]o] e Al
el FA NS dEo] worlths H(o)d
# 9], 20200] A7k,

’

gl

filo

9
Fll‘

2 Q7o AgHow Belo] Qi 9% A
WIok $18 A7fel Watol ME(2020)% =
21h199] 919 A17}e] GlotA 7} ko] Zpoleh

Al (COVID19 vaccination) HZEE=0| EMD} BHAl MEX} 4:0f O[X[= Fgh A+

w8} A9 Apol7h EARIThE AL WE
AuAold ek 9ol JolE Wtk A
& (2022) ZE2Y 913 ¢Ao] Z=u ¥
—F’:ZﬂﬁH 719 o' BAE A AFEtA
1, 1983 =2 E(2022)& ZRUH9 WAl A
F OJ@ oAl Ae] WAX7F o] 7|28k o
AotA FEEte 35 A9 HAAE 44
2 8ohs A Hre sl

2) Z2LHO%} U=29| Y

& A FEU9 H7Ieh =9 WAl HE
Il A A mjrf o]l ol ARt At
718kt (4, 2020; itﬁ, ojHJ, Xu|
A, a3, 2023; ol4tZ, 0] 21 20215 o|AE,

w3z, YA, 2020; o]F 0]*163 2021,
3, okeEl, 2022; Greene, & Murphy,
2021, Mousavi, & Gu, 2023; Ogbodo et al.,
2020), F2 R0 FA|(topic) 2t ATt} o]A
T FRES (2020) 2RI} Brste] Al
E7F AR REARTE 2Rzl EEEE vl
= k] B EEx}iﬂ AE R o
g e B, 2 9](2023)=
29 3 A7IE A& 7W°ﬂ LreRd Hel
a2t = 3 (63.6%), 2hEY
(28.9%), MY F21(16.2%) 2] =42 el ;o
ARERS-S whE T E=oh @ XA Tt 7192(2021)
& £3) zmiho SR} B glo] 917 SHE
ANSHE BA3 B9l whet BE0) o AE
o7t gebd 4 9o vl AR o
BEL A4 A 219
Hx

47 7FAo] ZaMom

[eX)

RS
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o}
Al AE =7 woE Ae wreulh
oA, F2H99f F=UH9 WAl Weof A ¢
2o Yehh= =8 FAE AR A ¥
ol P ot 77t thE FAZ HEH 74}
559 Y 25k g AT dAe
a2 BE A A o] 2ollA] ofopr|dt=
A ZF oA AR 715 oA -5 Esol o
£ P40l vA = P oheFet WA A
HAARE o2 FAS FHoldol AA 5
aH|RFO| P50l A= FEFE AFS A=
TETH o E o] 29 W WHOO &4

njtjo] AR EQIE AMARE Apo]] A
H FA2b= A7 2= 9l (Tahamtan
et al,, 2022), ZR2UH9 T 7|AS9] 9 &
g2 Fx/fAnolgtts AL W WA

=
(Ogbodo et al., 2020), XA 2119

62 03[ The Korean Journal of Advertising

Aol 3| EA I WA A|(resilience message)
} FuEe) TR B BFol JE v]A
th= A+ o) 9)of(Mousavi, & Gu, 2023) ©]2}
EE g2 285 F8 EYSo] AA|
oW G WALAL ABHLR 4THA
et FAHOR A B4 240t

AR 8 AREE 50| dvht A
220} (“The people of New York really
don't know how strong they are.”)2} 22 3=
4 HAAE AASHEE W, & Ag
% (stay—at—home order)o]] <=5-510] 3] ¢tof o
= AR 12.5%, L Q83 o]-5(unnecessary
wipe) S 3 BES 19 ST AL U
W Mousavi, & Gu, 2023), wWalA] o|e} Z+
o8 Wigte @ Bk AT Beistol
o] oftl F2, Aohukd, Aot Eo HE

I, =402 o3t B 4| (topic) &

2 rlo

ol

o] WAl HEE] Anhh AL nHEA ol
BT olPfe} 2 AT EASE A

[ FRLHG Al PR QIERTOl FXi= OfE|

L 2B F=LHO BN e ARE O 24 S o A
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1) EL@mz BERT, BERTopic

webs] 2 A deoli = HRoRle =2
9 WAL B FAE BTSA HE o
(Transfer learning) Fe{chele]] £ah= 24l 717
l5(Machine Learning) BIAE  olo]yd(Text
mining)©] ¥ 7]%¢] BERTopic 7| #§3k4}
gtt}, =9 27 (Topic modeling)2 >33t A1
S wek(Context) S BFEHO.2 £ THol(Word)
So] of A9} 2O mojglen] TS
o] 222 A= o] Y o2A o
2 Latent Dirichlet Allocation (LDA, Blei et al.,
2003), non—negative matrix factorization
(NMF, Shi, Kang, Choo, & Reddy, 2018), Topic
to vector (Top2Vec Angelov, 2020), 18|1l
Bidirectional Encoder Representations from
Transformers Topic (BERTopic, Grootendorst,
2022) 59 darelgEe] Aol Aej(Natural
Language Processing, NLP)9] 8 7|HER A}
B=lo] gt} (Egger, & Yu, 2022). 53] LDAS
g3t £ wEYe A8 B3} Hofol i A 2
AR W Qlekell, 7, A, AHE,
2021; A<, 2021; &QH, 20165 A1 Y,
o]~ 2023; @32k, A-aA, 2021; 2022; 2023,
HYUE, 2018 2021, T, A, HBS,
2019),

JiyzAoz 7FaX et 55E52(2021) 2003
Wi 202097k 9] eSS 8 BdY
sto] CSR Hoke] AT HoFE A5, 4

(20212 offo]=o Higt &A1} 4]

Ao

=
m
HN
Bzl
@
g
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i}
o
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e
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5%
4

K4, melof Alzto] Rt HEEAE ATe)
of JHHQlE0] ofo| ol That QAL BAM,
weldw, Bakt A% 5o 37 A 7 A
2 ekl 4= girhe 212wyl E9 o
slekel oA (2029)k M exeteln Lot
Q) ~EZ WY Aol WS 1 BE Fl
Zato] oxelol BE FU1E AWH BUL,
R34, BEY, T0H ABOR, Lol B
B0k WK, ABA FEAG, AEH Ak
%, JEl3 o7t HEOE Hfol7} ek A
WSt E3) AR AT 913
ARUACIAS 0|24 sheictlom mEhg
of Tl Ro} ukel RN Lulze} U3
W EES 45 uadony Fie Bad
ol 31 AZFAQl P AFUACIM 4TL 1
g8 mgkehn] 1 9jojrt 2 ATete] M7
Q) Aol 9l

2 dAto A AR WHQl BERTopic BERT
o) 7|kt HEA14 92 BERTS= Transformer
(Vaswani et al,, 2017) 7]HF9] ¢lo] w2 A
AP 71 el S A o o
] Qlil(Egger & Yu, 2022; Grootendorst,
2022), thE=oklsF EW AT QI AT (Multi—
layer bidirectional Transformer encoder)E
ALgst APd &3 2 Y (Pre—trained model) S
ARgEo] 2HAof A2 Rofe] A7|HE A 7]eR
oA Qlth (Egger & Yu, 2022, Grootendorst,
2022). &, AP SH54 (pre—trained) o] HE
2 vlho 7 tolrh B4 el 2 ool

BEG

il

i)

¢

o]t 7|4l BERT HEl& 7|Rte 2 28]
E=AE(Grootendorst, 2022)+= BERTE EY 2 d]
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ol A&Sh= WS A|Qtstal BERTopico|2t ¥
¥ & (topic representation)
S 73 7]¥(clustering technique), £3] o]
W - B4 Hl%(term frequency—inverse
document frequency, TF—IDF)& Tho{L} FA] 7|
Hio] opd Za| A 7]|Wk(class—based) W3O =
HojlA AwEi o]AZ 54 A4 (feature
generation) TFo|A] ARESH= o] 1 2¥AQ]
oje]7} sick, wahA BERTopic ofee} o] A
7H S A BT *ﬁ"%ﬂ ok ) #A4 A4
st 2303t

(dimension reducing and clustering), T84l 3)

(document embedding), 2) A}

Ed9 XX (topic representations) (Goel &
Sharma, 2021; Joachims, 1997). BERTopic?] &
A o] ofgt goke (9 DS =R,

2) BERTopic?| %4

o]2|3k BERT?| 7]:221Q1 & —43} m g
7|5ksto] BERTopic% 5
(SBERT) @& 583} /\]*%'@E}(Reimers &
Gurevych, 2020). 0] WS FohH 7]E9] LDA

Eg pdlgo] zke 4 71x] A S ZLES L,
Y aadom tiqfd] dolgE 24 4 Aot
(Grootendorst, 2022; Egger & Yu, 2022). A
2 0 & BERTopico| Zt+= 82 Aysiaid, A
7, BERTopice Ho]E| 9] A |22} s 4]
2E o] ez gtk 9AE HAYE s
olfr= HA| AolA SJulE ARt o= Hdst
g o1%(stopvvords)°l‘)r Z holo wHa}
, EUH, o, =24
4% ﬁ"d & &ofl w40 golgt EHT@ 2
FHrog (JHE d3o) o7t
oL} EA|o] ==(lemmatization) =& £3
+ Hl §ie}. SFAI9F BERTopic om] ti5fit ¢lo]
Az ¥ (pre—trained) HloJE] AES vl
2 710|804 & 4= 9%o], A THEE nue
ATAREY] HloH & HHtransfer)sto] FAISk=

BERT(Bidirectional Encoder Representations

m{m
o]rl

e
-,

X
ml° M
E

(stemnnng)

¢

from Transformers, Devlin et al., 2018) RE2

7[RES R ERndy] A4S SRR,
E£3] BERTE= 339 7)) o]Ake] W54

o8 1uigh ghA| o]4Fe] ml

=
2 @E3 A1 o] BY muE &

documents with
BERT model

1 I
| I
i Embed I
HDBSCAN
] Documents [} oe X :
I P i i
X ' Reduce Clusterreduced || Generate candidates Maximize |
| : I dimensionality embeddings 11 by extracting class- candidate I
: I : of embeddings : : specific words relevance :
B Il o e e |
Embed

Cluster documents into
semantically similar clusters cluster

Create topic representations from

{az! 1) BERTopic HiH=

64 ST The Korean Joumal of Advertising

(Kim, Kim, & Lee, 2022)
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HE E4 (BERTopio/fHoz 2AI5H AZLH9 HiM

o, o] BERTE HIF 2= g2 g o] o+t
%o} 237 QJt} (o], SBERT, Reimers & Gurevych,
2020). BERTopico|A] A%+ BERT X @&
53] GoliEt ot} th=rof E4 mdlof S5}
H FHor, gheof 231047 o, 127 F
o] glojo], 7687119] %A% #lojoi(hidden layer),
83 19 13- 79 24 (parameter)S A}
8= Wdoltt, wehA BERTopeol M A==
BERTE ARESF 7% self—attention mechanism
S A}g35)o] tholo] ojuj= oJHlEC Z (Bidirectional)
7IEAIE AXtste] ofd Tojo) oulE 4 Ui¢]
wejollA] S5 k. o2 Sof “The animal
didn't cross the street because it was too
wide 2= E40] A o, et oz = itT}
2o vl 9|2 AR L] g
of BHIA AdHE A7 Wit shAw
BERTE AMESIS A5 (O™ oA &
Aol A 71l w7 £ Holss
7Fe] il (mask) THA] A5k 54 thoio] ofn]
7b o] B aeE 2 He v Yrls

= TEHeos 18T = A "ot &, =59

2 B E thoj7} 24 tho](masked word)ol

)z FIFe Ags 4= Q. &, a9 29
[e]

e ‘it 3} 21 -3 o] E9] oJulE attention
mechanismS AR&-8Fo] of i Thoje} 71 At
o] QA AXELLL, “it"o] “he”E UEFHE A
o] olil “animal’ & YEIYE AYES 424
o7 FHT 4~ 9t} (Lutkevich, 2020), wat
A BERTopic 4ol AHEE= ©o] 2=

£ FAZ BAT 4 7] diEel AAY 2y
ol "axl ¢t

=4, LDA B Hdlolq TAT = Q=

| (COVID19 vaccination) HZHEO| EXMu}p BHAl HEX} 40] D)X= HsF AR

A7Rj] ] Weke At o ek =
2 AT 4 9k HIS LDAZE it Al
doleg BAsHe § we Adel A%

Latent Dirichlet #3£of oJ&3l= &7 7]%494
E44 WAz 2 72 WHEAS S
zreth 3% 7P 2 B BEY s A%
o].% H]—H—]o]r,]- E__JJ 7H/\E'— pS| ;55]3]'% Hohﬁ% =3
E‘*‘aﬂ 7V $a%t ol Tl shzA A

O 7 perplexity scorelY coherence score

i

JN <)

(Stevens, Kegelmeyer, Andrzejewski, &
Buttler, 2012) AHE310] 11 k0] $A3] 2
A Soltt B g M st
(Ahn, Son, & Chung, 2021; Son, Ahn, Chung,
& Drumwright, 2023). 3}A]9F BERTopico] 4]
L O ol 242 wEoR B0 fA
(imilarity)& Aketol £2& A4S dlo
$AMeR 21 % o Doz mul )

_/'Eg 146‘1— Oh;]-'

The_ The_
animal_ animal_
didn_ didn_
1EE i
Cross_ Cross_
the_ the_
street_ street_
because_ because_
it_ it_
was_ was_
too_ too_
tire tire

d d

(2! 2) Seli—attention mechanismS Al2SH BERT 22!
OflA[(Alammer, 2018)
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upRere 2 7P Fash, 71E B
9P E3} T2 4] BERTopic & A3t 2
gttt o]= BERTopico] A HA A4

Rk e

o A

Al A dlole AAg Bgo] Ba glrt
AThE AHElo] 9l=t], BERTopic M 3
H mdS Ao R A o] St 11 tolE9)
0| W (context) T} Z-2 HR5E A E & H
geetA A 4= 9lth(Jung, Lee, & Kim,
2023). 3 B9 A4 2ol A AA= UMAP

oy rr

(Uniform Manifold Approximation and
Projection), HDBSCAN(Hierarchical Density—
based spatial clustering of applications with
noise) T2 H]A A Ql(non-linear) A+ 7t
Z~(dimensionality reduction) ¥} 9] a-8A4 1}
AL A& 4 9t (Grootendorst, 2022;

Jung et al,, 2023),

I
(2
4
rir
ol

219 WAle] gt B FA)

)
e
i
~
f

F 7] 9la) % 38,3127 714} A

bol BAslict, WA AALH &
1

oy
X,
ol il

e

7] 98 EUH9SF F 2119 W
lg]‘o

(e o o
=
o
ol

)
UO

A
o HejsiAd (R Dt g
2199} FRU9 WAl Yl 3
Pato], & A7) Y ES 2ok}
29 93 2 = WA “mRih ulAl

[

o
s
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mlo L ek
& W =) °k|°—|5 ﬁ
>~ E NG
TR
I il
o N
M
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s
o= X
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=
=
H
o
=2
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X
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S
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>
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= do R N
4
[

1) HjojE{A

|>
bl
in]
o
m
{>
1a}

7}IA(BIG KINDS, https://www bigkinds,

7| AL H| 2 38,3127
i
?l-?:IE:
F2Lho Wi

eI T

wrlzolM £ | [

ddeleges
WHEER= S

I

44 HE A
ool

—

GE 3 o7 2d
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HE E4 (BERTopiodHoz 2AI5H FZLH9 Ul

or.kr/)olA 2021 19 21UEE 8Y 247}t
A “F2UY WANS 7YER 7AFE] A =S

SR, ol AF7F A=Y WAl A
S90S o JET AL UaEs SR
179 A, 283 e ot Eds 3 &
o7 17U 55 AAsIGith olF Bl g o
A AT AL aE, AR 9 g JE Al
&, 291 Y=g HolHfo] 220 SATIA] 7
ME7te] ABREE Ao xFstr] fgHo]
o}, o]et 22 S Fal F 38,3127H<] 7)AL
o] A5 FE5H 714 E4o] obd Al
55 EAT o= H7RIZE Fof &% 1
ool = 2] HFol AHUA YL, 7A T}
5 7S 58 & 714 24 Aol oJsti
AlEoll Mgt ®A sk 2ol £49 WHE
SHA AT Atk A & Zol7t ¢l
1, 23|y 249 agAe A 37 gE

o]tHGhasiya & Okamura, 2021; Qiang et
al,, 2020; Thakur, Saritha, & Jain, 2022,
Xia et al,, 2015, Yang, Li, & Zhao, 2019),
FAHOE B A0 2HE ABAY HE X
dolwzt 2 AEA BHo| ofizt M) UL
] WE 24 % B4 A7 22
gl a7t A=Al 371 "i2el 54 d&
Abe] gafol ol 449 714 B 288}
AHRT= H = x{‘jo] Al 9lx] ot

Al

& rlr

AR B ZIAE A

A2
7kl Eﬂolﬂﬂﬂ l i)
Y

Al (COVID19 vaccination) HZEE=0| EMD} BHAl MEX} 4:0f O[X[= Fgh A+

of Aol A& g A7}t A th2A] ¢
ool (Yang et al., 2019) o]=|gt WS AME
SFATH

upakA ZF 38,312709] 7|AL Al o] 4=

FF Aol AREE ST, R & AT
AR ¥ohs E90) WHIkE g o
&t7] 9, 12l FEHeR AREE
29 WAL HFA} Srof| Bharo] £ 9]
Az A HS
5t TRl -
L9 WA HE3A 5 dARE A=,
FA2UH9 AqFE A4 SAREE ARES)
Chhttps://kdx kr/data/view/30239). ©| d]
olEl= T3 HlolH o dFor Ate] oA
AY 0A] 7|2 HAAE A=E WY 94] 35
ol 73Alsta gt PAtRE 202149 39 1Y
HE YAE 223 20224 119 99714 13}
WAL FEAL, 22F HEA 29 32; F7F HE

BEA 48 ZgsHa g,

)

5

ki
g

g 2 oo 32

i
>
e ro
rr
ue
3
e
Eﬂl (g 3

>,
H
2k

ol

2) BERTopic 22

TFA A S = BERTopic WHE AHEAH,
A A, Sentence—BERT HEE 7|Hto =
(Reimers, & Gurevych, 2019) EA& Wg 2
Zom W@l 2} Gole] oJuE e
(semantically compared) AL AATH
(document embedding), 1 ©°]& F WHAR
UMAP 3133 S5 o] 1 2o AT 24
=9 WE o] HAsF(Mclnnes et al,,
2018), w2l HDBSCANO| ZAS FAst=
g A= (Mclmms et al,, 2017).
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df t )

HAA () oA N A HaA| oA o] ZA]
olal, W A|ollA t5 3T ZA L N
42 Aol vl DRk 5% Hol} 24t
SHiL Y= HE S o= YEHAL, BERTopico]
A o] A& TF-IDF 7H5A| & AlAbE] o] FA]
o g WEE H ASETY, 5 BASS @
Agomn 24 Yol BE BAZ shte] B4
2 ZF5kil(Grootendorst, 2022), @&
o] obd Y FEollA TolE9 7]
AFEITH(Hristova & Netov, 2022). w2}
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dEue) %ola}% o
oA Hojrt Ao

(D= FEH
EZ AT A 22219 Y AEEE

29 B

HAEH IR1HQ Al (COVID19 vaccination) H2EE0| EXT} BiAl FEX} 40 0)k|= &8 o7

2 olgA HalH S BAstof

BERTopic 7|¥ % £-3| Dynamic Topic Modeling

(DT™) 71H&

shse B9

ARGt} A70]

B

22 A A7 M) e By BEg

Topic 1 .

Aol wheh
BERTopic

G gk, Ao 2izte) Eols Wl o
2} c—TF-IDFE Akl o]u] A% embedding
A clusterg HAT o glo] 2 AR M=
Hox A FA o] 3t A& (representation)

o] TS, ojojA E4 ARt tof et =9
A& (representation)S 29 & (globally), 18]
1 Z3F4 (evolutionary) U4 ZA(fine—tuning)
B4 5 F b4 el whe ol Relan,
(g 4).

ceccene Topic n | Split documents by topic

"

Timestep 1

Timestep m

Timestep 1

Split documents by topic

Timestep m | 4nd timestep

c-TF-IDF

c-TF-IDF

c-TF-IDF

cTF-IDF Apply pre-fitted c-TF-IDF on
L each subset of documents.

Optional tuning of representations

Global Tuning

c-TF-IDF at t

topic ¢-TF-IDF

|+LL T T 1]

Evolutionary Tuning Tune the c-TF-IDF at each
CTF-IDF at t1 CTF-IDF at t timestep t by either averaging
[TTTT]+[TTTT] therepresentations with the

2

global representation or with

2 the representation at t-1.

(32! 4) Dynamic Topic Modeling?| O|MIZEE(fine—tuning) 2HY
(https: //maartengr.github.io/BERTopic/getting_started/topicsovertime/topicsovertime. htrml)
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1) 913 SR|1: Z2LHO HHAID} 2424S}o]
AZL o ZFH|Z HEWSI?

FRU9 WAl P QI2H 0] =0 BEIES
dohf7] ¢]sf BERTopice A&t E3 HHF
S g FAHeR (& DL all-
MiniLM-L6-v2"& AMg-5Fo] £43} FohS 384

21 o] Wg 2 %3t transformerS ARS8
(Koupaee & Wang, 2018), n—13 HE|E 194
308 AT Zuj7fdH4(hyperparameter,
Houvardas & Stamatatos, 2006)S AR&St
BERTopic 315 Uehlc), a49] ol 42 9
8 1007 ol3ke] 71417} mol= Eme A9fste
t} (Grootendorst, 2022).

BERTopicS HDBSCAN 21222 Ea A
A EFo] 2454 Eoh= 719 X (outlier)

2 g5y 23t} & F2h9 WAy 3
glote] By 7|AF F SO0 HolR] Feh=
71AHE0] o] aF EFHEL & B0l i,
AR A (A J1 2 A sl 8
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robust Newey—West variance estimatorE A}
23+ OLS(Kim, 2022; Newey & West, 1987;
Smith & McAleer, 1994) O|Z7]| A 7}A] ZHlL
F3heT} CGE 3,

w2y AR FEoE WA HEA Sof
A9 s B0 B oma B4, &
2 (), £ 20(Hutol o mEL
A

)Ol‘ziﬂ}. FAHoz md (53" AR
2, F(23, 168) = 2.01)0|A EZ o(Z&EL}
= —.1452.11, SE = 682,67, t = —2.13,
p < .05 EY 8(Fusn, B = —38,250, SE
=14,900, t = —2.57, p { .05), EF 10(2]A]o}
WAl B = —17,320, SE = 9020.98, t = —1.91,
p < .05), BT 20(3/dulo] @ vl g
-46,960, SE = 17,600, t = —2.66, p { .01)&
SARCE Fon|sHA
A|7]3L ofg-gtolo] BT -1 A &Jstal BT 11
(Belod3y, B = 30,950, SE = 939896, t =
3.29, p € .001)2 WAl HFA}F =& F-ofu|gt
gl AL it WA JEA S5 2 W
ek OLS =e(2d 2, 4 ARAS: 1
F (23, 168) = 1.88)3 A7|o] Newey—West
variance estimators ARE% Rd(2d 3, 4
e ARAS 1, F(23, 168) = 2.21) H5Fo|
A FEor BEY (ZEY A, B uyy =
—.016, SEuwy = 009, tuwy = —1.91, puay <
05; B wag = —.016, SEway = 010, tway =
—1.64 praz < .05) EF 20(4H/dute] & B
VAL B wap = —.838, SEwwy = 221, tuay =
—3.79, pwap { .001; B mas = —.837, SEgus =

B 4
;ﬁ
o)

LR TR
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253, twas = —3.32 puas { .001) WA HE
A o femEtA 59 #AZE A, vk

of £ 11(3]lojey)2 oF nd mE foju|a}
A WA FEA 5 STHAIRTHB wap = 283

SEwwp = 118, twwp = 2.41, pagy € .05; B mus

(# 3) 2EFE 2w

= 283, SEEcgg = 075, tgc‘j_g = 376 Pmds <
001, (LERE A (E 3, REAFE 2
o 8oFEZ (F HE HD).

SLHR
HHA B Log (Al FHEX} )
28 1, 0L ©d 2 0Ls =4 Sbiﬁovefnzsﬁgi’_weg
Ha Al HERX} (SE) Al HEQX (SE) Al HZEQR} (SE)
=H 169,000 46,900 11.626™* 589 11.626™* 532
Eg 4907.18* 2030.79 130 025 013 026
=20} —1452.11* 682.67 —-016* .009 —-016* .010
EIi 302.43 1237.37 -019 016 -018 015
=) 34.19 8675.02 .051 109 .050 RRR
E43 3699.00 10,100 .037 27 .037 108
Eglq —5230.52 7210.61 —035 .089 -035 .089
Eal5 2109.47 6472.37 103 081 103 .068
E4l6 11,970 11,600 193 145 193 129
eay 1087.26 11,000 174 139 174 132
£a8 —38,250™ 14,900 —-041 187 -041 156
£49 —6305.09 9264.17 —126 116 -126 21
EH10 —17,320* 9020.98 .068 113 .068 .085
Eg 30,950™* 9398.96 .283* 118 283 075
Exl12 —19,850 13,800 —030 173 —-030 145
EH13 —6061.98 5272.33 —006 .066 —006 052
Ex14 12,530 17,400 —190 219 -190 .27
Em15 —23810* 12,500 —282 157 —282 143
Exl16 34,120% 17,800 422 223 422 213
Eal17 -3696.11 11,700 =077 146 =077 103
Ex18 15,230 17,600 247 221 247 169
EH19 13,800 17,300 273 217 273 169
Em20 —46,960™ 17,600 —838"* 221 — 8374 253
EI2Y -13970 13,600 -105 170 -105 137
=2 Observations) 168 168 168
SHE ZEIAdusted RY) 12 A1 A1
271 25 (Log-Likelihood) —2272.1 —376.06 —376.06
AlC(Akaike Information Criterion) 4,592 800.1 800.1
BIC(Bayesian Information Criterion) 4,667 875.1 875.1
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BERTopic Analysis of The Impact of Media
03 Coverage of COVID-19 Vaccinations on
Vaccination Rates: Combination of
Machine Learning and Modeling
Techniques

ePark, Young Eun’

Professor, Sookmyung Women's University, Department of Public Relations & Advertising

Utl | IZi N cutting-edge text modeling techniques such as BERTopic employing a
g transfer learning approach, the current study investigates a total of

38,312 news articles regarding COVID-19 vaccination. We found that COVID-19 confirmed
cases, vaccination efforts, the development of COVID-19 treatments, variations, and mass
infections are the prominent topics among the 22 topics that we extracted. Considering
the time series dynamics, we observed a decrease in topics related to vaccination as the
actual vaccination rate steadily increased, whereas it increased after the appearance of the
Delta variant. Regarding the relationship between topics and actual vaccination cases, we
identified a negative association when newspapers reported the number of confirmed
cases. However, emphasizing the benefits of vaccination, such as the availability of
overseas travel, led to an increase in vaccination rates. These findings offer novel insights
for theory developers, advertising/public relations experts, and policymakers dealing with
public health crises.

Keywords: BERTopic, Topic Modeling, COVID19, Vaccination, COVID19 Vaccination, Times Series
Analysis, News, News Media
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