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7129 ESG AlA|S0| B=29| AMn|C|of
QIA0|X|[HE(Engagement)0| O|X|= F2kof|
CHSt Z'2(Deep) OJ5H

Ci2{=(Deep Learning)zt R 7|Ho| Zigt

%

ge el ik in
Hyunsang Son The University of New Mexico, Anderson School of Management,
Assistant Professor of Marketing**

2 A7 71gel ESG &3 AM0|C|o] HRLUAOM XMEF0| AHIXIRE SS9 AMO|C|0f Q1A
O|X|HE(engagement)df| O|X|= F&2 AHECH H HAZ, 2M T 2{'H(deep learning)
7|4, E5| Matst&(transtfer learning) AFH 0 X2 (natural language processing)2| GtLt
Ol BERTopic2 AFR5I0] 2L A|7tE 7|= 30CH 7|2l ESG &3 HIAMO|IA &5 39,042
el BHE BAMot0] g, M|, K=ol HHE Y |9 =ES FSOIUCH = H,
FEE JIY=E HIEH2E 3071 7|9 SA QIAEIOM AFHOIM 4 FESH 22,400712
ANES 22 SHE(B), ALEI(S), XIEHTE=(G)of| &st ZAER LRSI, ZHZI9| E, S, G A
= 2IA|0|X|HE(engagement)0i| O A2

=
[HiTZ(G) AINSEE £0I2 it B0l

= o
StEX| F25IU0h. 22 F29| 21t &AE(E),
(negative) 2AI7F UX|TL, AtE|(S) ZAES2 FXQ(positive) BAIZF AALL, HZ 2 2
siM= 2HE(E), AL2I(S), XIHITZ(G) 2E SFQ AAS0| X AL AACL

KEY WORDS ESG e ESG 7{RFL|#0|M  BERTopic ® Social Media Engagement ©

Machine Learning ® Deep Learning

* yepark@sookmyung,ac kr, |1#|=}
* hson@unm,edu, AIA=}
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1. ME2

24 (Environment), AF8|(Social), Z|8j7-2(Governance), °lsl ESG, & &
ARS] e}, E35] Ba1 /R /7Y wokollA 7MY a7 At #of F stUE &EFI
O, A48T, 2023; A7 259, 2023 259-A7H-AE, 2022
Ferrell & Ferrell, 2021; Gehricke, Ruan, & Zhang, 2024; Kim & Yoon, 2023;
Lee, Raschke, & Krishen, 2022; Zhang & Zhang, 2024). QA4 AF51%] A
EZKSocially responsible Investments, SRI)S] 7Hd &2 A&t ESGE= 20204 H]
=+ ZH A YY3)(U.S. Securities and Exchange Commision)”} ESG A5
S|(ESG subcommittee)s &3l 371 F&E FA= ESG HEE SAHES A3t
0]3 & (Securities and Exchange Commision 2022), At &&AF E3E9] CEO
#e] BA7t CEOE A Eule A'kE 69 A& 7Fsd(sustainability)?] 2/8<
BEste 5 W2 TS ¥ QoFink, 2022).

UM E 20261 ©]F ESG FAIE oF3stal(o]Ad, 2023), olof o]
T2 BAGAL} t7ds0] &4 A%, AHTER WA, A& 7hsR A B g
55 HAOR g “ESG B9 S AL BSGE FF 719 Aol A IpA|= 24
Sk AHIZE Eolual ATHelES:, 2023).

SHAIRE o]& 4HA1S] 2 Aol Bkl TA] =i/ 9] SHAlolA A=A 9l
£ ESG #¥ A= o|24, HHEH AE 21 Sl olEH o == thFES] ESG
T A= ESG AEE SHWRICE 71 sk o]E 571 5 7199 A4 A4
IS =Yoo d&st= It FE o]F1 91(Kim & Yoon, 2023; Moss,
Naughton, & Wang, 2023; Zhang & Zhang, 2024), &2 5= ESG A®7} &
AR AFAEY} FAAL P52 dlSoks H Ak A Holal itk dlE &
of uj=9] 754 HEMutual fund)7} 709 AU = FAF ¥2(The United
Nations Principles for Responsible Investment, PRI)?| 7}gt A/35 AHE
78 PRIO 71T A% HEO| F== A2 S7Iskht AA 9lE0l= Hapt ¢l
the Aol ¥ A 1(Kim & Yoon, 2023), #l=19] $+4] A& £34&<2] Robinhoodol]
A AZE 91e] A ElolBE £41eE A3} ESG JAIESG disclosure)7t &M A
F A Kretail investors)9] Azl L]0l Gk RIAA] = Aol FAE UK Moss et
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al., 2023). °o]= 71& 7199 Ak84 AA(Corporate social responsibility, CSR)&
T FASHA ESGR] k= 7199 ATtk AMRE/ 559 /14 5 HIAFA]
)l Aol mXl= FFol H F = Utk RS DAloH, wEbA 7 A= ESG7H
7149 AT A1} olQfo] AH|AHFFY] 140 PlX|= FRRSE AHE Aol 7]ut
stol(@A- R, 2023; A1 9, 2023; 259 9, 2022) 7199] ESG #A A4
n|tjo] FAFYA o] Ho] AH|RIQ} F50] Au|t]o] QA0 E(engagement)
o PAl= FFE HHE

WHEA R ESG A&o] Ao RESHe Aol Aa7kA|9] ESG A9l 7Hd
2 AR A A= o] YeKSchimanski et al., 2024). ¥l =] AAA o) A+= Refinitiv
Asset4(Refinitiv, 2022), Bloomberg's ESG Disclosure rating(Bloomberg, 2024),
ESG QUEIA(ZHE, 2023) 5 7149 ESG 52 AP0z Zotuat ghsolzl
H50] g ARBE|AL QAN of2fet HieEl = g A7t Ee2 skl lol/oRtt
59 et 2 HEeE HpE Sk AL, wulolA A ESG ¥AE
359 ESG QA1 v & S5 Hdsiaittal Bis]al L ovKQHAE, 2021 24
9], 2022) 7L AARE WHER AR AP HlolEE ARSRE HFE e o] FolAAL QA
At wekA B A= AlS o]2(Signaling theory, Spence, 1973; 2002; Connelly
et al., 2011)E HFFRE 7|99 &8nHo] ARFYUAleld Age] Ugto g 7|9
ESG &&= aAu|Holof| AXE= Aol 353 AB|AFY] Adu|Ho] QIAIAHE
(engagement)ol] oJH FFS HIX=Alo] s BRI AFE XFsIqAH:. AlBolE
(Signaling theory)& o124 7 o=, 7|Aesy HdY 7HS Aet PHES

rol

TFAARJD AMEE AEE o & Aolth

2. 0|2

1
r
Jle)

1) ESGS| S% HiZAa ESG

ESGE= 7199 vIZ1F-4 Ho]E(non-financial information)?] ¢&02 7|49
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0|xl= ¥kl &t Z2S(Deep) Ol 175



A A s S0k HE R ARSE o] YtHEccles, Lee, & Stroehle, 2020;
Galbreath, 2013). o|2f3t BIRFA HolE= o|n] 1960t E AS]A HeJTA}
(Socially responsible Investments, SRI)2] sfHZ ARS]F O 2 22 7|Holl= F
4| eh= & L=2A] 7149 o]ooft HFShe 7189 AR APA] Aol Hish=
(Friedman, 1970) #¥4 7Fx](normative value)’} 2AsH= 319 o] 7|19
9] Akl FHI(CSR)olek= 7Hd o= gej=|o] ARRERILL, oo w2} CSRe| AF-4
(o, Awaysheh, Heron, Perry, & Wilson, 2020; Doh, Howton, Howton, &
Siegel, 2010; Yim, Bae, Lim, & Kwon, 2019) ¥ HA5F2& &3], Korschun,
Bhattacharya, & Swain, 2014: Lichtenstein, Drumwright, & Braig, 2004;
Park & Kang, 2020; Park, Son, Yang, & Lee, 2019)°] thst <= g2 1345
ek, SHARE 71999] CSRel 71 Bi® @ (Park & Kang, 2020), 7199 27534
22 7] 2E(Park et al., 2019), AGALEILFe] F4A 91 B4 FA(Lichtenstein
et al., 2004), Z1YE9] =2 /47 & (Korschun et al., 20145 ¥+ Ad=t
of H|R= FAAR Bik= gy AFEoY, HT WHH HHES S B Xt
CSRo] A4 o] u|x]= FF2 AR FA =] i Awayshehet al., 2020;
Yim et al,, 2019). &, 9¥ A1 #AVE Slo] Hol= 7199] CSR¥} 4] 9%
(stock market return) ¥} Tobin's Q & AF AE}] FA= CSRS H=80=
AYsts AP AR 27 Fa1 o]9E0] w2 AT &k & WA
(endogeneity)oll 718kt 7Fs/do] ArHAwayshehet al., 2020).

wEbA A/ 34 AT AFAES F50= 7149 AR TS dISsh]
3t A2 vIA A AH O] Ajko 2 A ESGTZF =2]%]7] ARkttt ESGER= Tole
2004 59l Global Compact(2004) X234 Who Cares Wins: Connecting
Financial Markets to a Changing Wordol|A] A& 53831, & Hixe 11 E4S
AE B, f5E SN, A TEE At 71sol dolA 2, ARl 1E]a 7199
ATz olrE ofEA STl diF A2 AF{to develop guidelines and
recommendations on how to better integrate environmental, social and
corporate governance issues in asset management, securities brokerage
services and associated research functions) p.5) sk=t] AL, FF HiA=
oy 233(ce], HSBC, Morgan Stanley), AFt 284K, Allianz SE) 5 20719] &6712%
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o] 37/h¥ L2 ZA](endorse) stATHEccles, Lee, & Stroehle, 2020). ©|% 2006
AlZFE UN-backed Principles for Responsible Investment ¥Z]of w2} 28511
U= AR e 20224 AR vlg} 1202 2ol o]2KPrinciples for Responsible
Investment 2022).

w2hA] ESGO] 71d ¥} A= (measurement)= A A4 ZaE 5457 9
of] A=A, Refinitiv Asset4, Bloomberg, RobecoSams 9. H|o]E{H|o]A 3]
AfollAl BIARES] ESG AE A1k ARl & dhe 53] ESG AtollA
7Pg g2 20l= Refinitiv Assetd HOJEH|O|AE FSo] W4 ZADIE AAIGH
tid, Aluchna, Roszkowska-Menkes, Kaminski, & Bosek-Rak, 2022;
D'Amato, D’'Ecclesia, & Levantesi, 2022). F-AZ 22 Refinitiv Asset4 H|oJEH]
o|A= 7199 ESG AFE 72 AR FEOE Uro] A3t o] Brighet (19 1
Zx). FAA 02 s (environment) FENAE A AR8{(resource use), 7|7}
(emission), FAl(innovation)2] Al o] EAfokar, ARRl(social) FHollA=
S(workforce), ?1#¥(human rights), XGAI](community), A& A7 (product
responsibility), T2 AJuiLZ(governance)oll+= A Y(management), FF

(shareholders), CSR HZHCSR strategy)o|2h= AR B7} gkEo] A3t}

Environmental @ Resource use
@ Emissions

Innovation

Social @ Workforce
@ Human rights
Community

Product responsibility

Governance @ Management
@ shareholders
@ CSR strategy

2l 1, Refinitive] 7|F0f 2 ESG &

7|2l ESG 7AZ0| &2 A40|T|0f 2IA|0[X|HE(Engagement)of|



o]} 72 BSGO] Aolet Mo 7]dlslo] 7199] ESG #Eo0] ATAdThere] T
go] ge] AFtEo] Fou, ESG dEol 7192 AFA Y} 344 /A AL U= A
2R 7IHigks tEA AAIE PRI 921E IARE HEO] A2 R4 folR|sHAl 71
St o Eol= FFe] 9laL(Kim & Yoon, 2023), 4H] FAAR] F2; AA0|E o
P& H|AA] Zom(Moss et al., 2023), AA0] 71252 UNGCo]| Hofok= 7+
A E= 3771952 A ESG 4D Aol FF= PIAA] b=t 3 S ui(Li
& Wu, 2020), ESG7F 2&94)(green washing)2] ¥¥Ho] ARGE| T Q&= Zlo] ofY
U= 24 A7]ol o2 A =eKYu, Van Luu, & Chen, 2020).

N

) 333 AHIXe| UTOM 2 ESGR} ESG HRFLIAHIO|M T

Tt ESGe A4 Ateliet WA AmiEe Ae PG
2023; o]7g7]-o]A8, 2020; Ferrell, & Ferrell, 2021), 352 7|0l
A= - AR, 2023), WA A J=(4E 9, 2023), 74 A=(gRIe
AIZ, 2023), 719 Bk, o QJE(Edoh Sl HE-e, 2023), 7143} ARl
A8zt 719 BT AR, 2022) G 5 AHRRY QI4S ATeke Aol E
asteh BSGO) MR avt 53] ARUACIA H2ke] SHolA 1Ete] A
A Al 7HA) A= goFEnt 1) ZHAQ ESG AfUAelA e 14, 2) ESG A
FryAlele] asks SHistel] fikt Bl AlEst, 3) ESG AsrdAlelAel 9= vl

el

o

=2 T (¢

Aon e d7Ee] 49 BSG ATAG A 28 98 A
242 FT5ET. oIS Sof Hulske FAE2023)2 Y 53 ol 7
W) IS ARFE/7EE Agle] o] QXA AXSIGE 1 FA ot
Z7heTh 212 Pobylw, Sivlae] ARUAIAY Yol BA(E) SATmch A}
B(S)el2olA A G et B owsk B Uehd 22 ¥ A8 BRE
(2023)9] A7} 23 Wik o AART FAF023)1= BSG AY Tl B
%] 7190e] dhet feiz, AlRE Blel 33Hel AE el olefet 33
Q14jo] 719} ARUAIHY FHAI 24 AY S5 U4, el 1Y HAe]
FFHOR P AL RS Lohirk

o
_l‘
>,
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B AR dehe AuEAb, /I BASH E42 7IHhe® of4o] ESG 71
of digt =7t o 2o#ela w2 i =S Yehdrks A2 Bl A&}
9], 2023)2} Bl MZAIH7F MZAHH (1980 t~2000HH 5t SH<hET} ESG H P
of et oY F242 O A AL Atke A7 ATHEEA- BEE,
2022). E3F ESGOl| Hiet oJet2], o713 57| Q4elzke ARfeHy 7IEE Hige=
5709] 3% FB(ESG 1E4/A71Y, ESG E4/4971Y, ESG HIZ4/3]9)4, ESG 1L
/54, ESG vIE/FE)E e IFRESY 9, 2022) FES Rt

AL & ArE 820 HFT A7 ESG AEHE] digh AdFAk 914 ¢
HE T dS 2451 ESG #d VAL BEeggo] 53] BAIRIOIA ol Sk,
B ABARIAE FAA ol 719 S5 Z|Yo], ARG AR = 224
ZH Y Hleo] Edthe A B Hetet 5=25(2022)9 A7t qloh

ojet AW ATE HIFR £ A7 53] 7199 BSG ¥ EAFo] 4du(Ho]

A TN aguitole] oA g AtEo] ARt AELR A5 ARUACIA
a3 57 MEZMNmatrix)] PRI ok (engagement)©ll Hiet =W d= AIRHA
oft}. 7|29] P}t T2 A5 AR EHE ok THE, Yk 59 HEZAL
+ OEA AACIAHE (engagement)= FHARA FHIA9] Ti(interest), AT
(preference), Tol(involvement), F={attention), EFAl A3 (target relevance)&
7 Xohe ECR(01FE, 2012; ©1FE, 2017 A1 F=A-HHE, 2019;
784, 2013), E5] 22Rl/A4E nido] wWolx de] AtEo] SrHd],
Dolan et al., 2019; Malthhouse et al., 2013).

TAA R n=AAHARF, 2007)°] Hogt FA AHANE FH HEAE
ol ke BT ofolrjojel AAsk= A(TRA 755, 2014, p.54). olghk= BoAE
HIROE AHARE 559 Q14 FSHAA Adutjo] QIAPIAHES] J& w4
(antecedents)?} 1 A¥E(consequences)®| FFA 072 ATLEJTHA|, De Vries,
Gensler, & Leeflang, 2012; Li & Xie, 2020; Wies, Bleier, & Edeling, 2023;
Liadeli, Sotgiu, & Verlegh, 2022). & 5= PR¥} 3ga12] 3804 IACIAHEZ}
aAn|t]o]o] JE A8 (interactivity) SHOA 2A7 BHE/SA}F 359 TAA
(relationship) ZHo] F53Ith &, 0] ZHXE AH[ok= 54 W& passive

ol
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observers, Dolan et al., 2019)2] SHoj|A Hoju} 2211 452 -&(interactions),
3K conversations), 1311 F=(behaviors, Malthouse et al., 2013} E3f H3}=
221 B5/AHR P “FOIRE FEI WIS the FRE 591 SH(measure)
sharA} gt £5] A8n[tjolr} 223 350] IAE B FEet 359 Hojoll IFE
A= He 11y P:q (Malthouse et al., 2013), 7]1¥°] ESG T AAES ZAESIT
350| Z¥719] ALY WSSk A=E S0k Ao] I 5'%01 714l sl A,
AT, Pof, 5 559 tAEAQ] IAE FA5k: Hl we- F8sith & 5= ok

71& A5t W=, ARR/ 550 avdnlo] Q1A ]LEE agnjro] ZAEQ]
W84 EA(, FEG D 24, o484 vs. A, Dolan et al., 2019), A4
E4 (o], PAE vs. o]W]A|, Li & Xie, 2020), FEY EFol(@], AZTAA 2] T2
) aAndo] JIARIAHES] FFE HALL, ol2fgt A8r|H o] JIAIAHE: 3=
Aoz | Ps& SV AR FAH M proxy variable)2 AFEEH(RES - ET
A - 259, 2020), A 0T T "‘27@‘& t’fﬁ]ﬂ JtHLiadeli et al., 2023).
SEATE ESG AFUAIA ekt =gt 712 452 tiFE A7] Eil(self-report)
719kt Aoy AmaAte] WAL glstal Qlar Z‘i‘j:.k AFUAlClAS] 7Hd Fa%t
S F shRl An(tjofo] thdt Ak =R et ol@XIT Z41(2023)9] A=
ESG A%} JAEFIA vARE A+ Weto s Adu|to] Faiet ESG H P W<
B ARAT HARES B3l Hrewloy, it tide] ZAIHHoll RFEEAL AA] QIA01A]
HES S = ?l?xx‘:} tlA SAE Z=th A 2 Aol Adr]H ol

ESG ¥ AAKEC] AR 353 AHRRe] A8u|t]o] QIACIAHE(],

ol8. F27|, H= %7 ol BlAE FFe LdlEgstaAt stk

7129] 7199 A3l AQ(Corporate social responsibility, CSR) #HUA0]

A A= HAIA] W-E(message content), MAIA] A'd(message channel), oJsig
AR} EX(stakeholder characteristics), 3JAF £&(company characteristics)ll
7dketo] dHA o AREo] YTH, Fernandez, Hartmann, & Apaolaza,
2022; Saxton et al., 2019). T 71AISKs 7S SHote] 7199 ESG 2EEQ]
A F2H EFo] wet 7192 Ao} 2ARE ekt 7| wet ERolal 7Y
9 E S, G &8nHo] ZAHo] AFu|t]o] QIACIXHE. n|R]= FIE FAO] &
g gith= o I 997t Sl

-,

ol

o)
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3) AMpjCiojAtel 7|1 MH: AS0|2(Signaling theory)

2 Ao FgF o]24 HjHL 4150l (Signaling theory, Spence, 1973;
2002; Connelly et al., 2011)°]t}. Algo]22 ZLUA 0 F = FA|(parties) 7+ &
X Ex¥(information asymmetry)°| W= dAo F5511(Spence, 2002),
4% ¥(management)?t A HopollA A7 AREHIAT S S0
Spence(1973)2] 2%7] Atoll W= 2] Aol AR FAAR] 11859 11
& AEo] &2 v & Qe BE BUAS AR sHEolEl: A8 E SO EH
AT = Q= 7hsd2 AAlsISih ol AT Alg E ANEs), 223} st
BN FAATE ARARE wdstr| Qo) AREEl= CEO2] 413(9], Zhang
& Wiersema, 2009), 219 1§ oA 118571 AREshe st 0] Q9] thiRt 4l
T=(Suazo, Martinez, & Sandoval, 2009) 5°| AtEo] ¥t} & E°] Zhang
3} Wiersema®] (2009) A7oll4= CEO2] AHA S certification)°] FAAEAl &
ARl Ao = Agsto] BjALe] A RA I gt AR s ASAXIthe 2 Bt

wEbA] AlZol2olAle IA T 7HA] /4847 Qlvh AlSAKsignaler)@F -84t
(receiver). (T1¥ 2)°A= AlTol29] 4249 EFEiQlS VrERdt

45 24 (Signaling Environment)

L ] | | )“
4l S X}(signaler) S 7} TIPS E H S X0y Al
At & (person), FZXof A ZEstn s meuo| MY
& (product) 2L E (Receiverobserves (Feedback is sent
3| At(firm) (Signalis sentto and interpretssignal)  to signaler)
receiver) TEX7t A, 2 E,
EsSAE MUY

(Receiverchooses
person, product, or
firm)

2l 2. AMS0|2(Signaling Theory)

7|2l ESG 7AZ0| &2 A40|T|0f 2IA|0[X|HE(Engagement)of|
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A BoloA= BHE F(brand alliance or ally, Gammoh, Voss, &
Chakraborty, 2006; Rao, Qu, & Ruekert, 1999), 31 (Joshi & Musalem,
2021), &4 o] ZAE(Cheung, Xiao, & Liu, 2014; Grewal, Stephen, &
Coleman, 2019)55°] A2 2A] AFEo] gith &, BHE o] A&} BE9
4 w9 7|&(quality cue)o& Zgsto] g9 BHE LS FAokal
(Gammoh et al., 20006), &8r|Ho] ZFUE Aol AXE ool FH wete] 7%
(opinion cue)2.& ZRgsto] AH[RRE] FHuff 5] JFS H|ZItHCheung et al.,
2014).

o2gt 7| 2ARI AT o|E] /g A AXE v e R ARYAClA, §9] M
AFYAClH EopoA AlgolE2] 4l HH H|thH(information asymmetry)
< 249 E2 o]8sk= A7t AR Skl FAloltkell, Hsu, Darrat, Zhong,
& Abosedra, 2002; Heinberg, Liu, Huang, & Eisingerich, 2021; Mavlanova,
Benbunan-Fich, & Koufaris, 2012; Zabkar & Hosta, 2013). Hsu®} 5859 &
] Hfgt Ao W=, Fale AHREEOIA| BlE-C& QIAE7] wiwo] Al A7}
AHRRTE 22 AES BASHE 7199 ofd 719E FHESke A2t € CSR He

oAl CSRt 71900l F/8& A% Heinberg?t $25(2021) A A4 7199
CSR AFUA ISl a7} BRHE of2Kbrand attachment)ol] 378421 FFE v
A= 22 9

TP 2 A 71E Aleol2e] At AEolM CSRY AT A7k 7IRECE (Friske,
Hoelscher, & Nikolov, 2022; Zerbini, 2017; Zhong, Chen, & Ren, 2022), 71919
ESG &% o a8n|tjo] AXE A 2B [AeF FF5A *]EHQ} BNE £ 08
7ldgtitHLee et al., 2022). 9 E°] 7|99 ESG &% FalH|(advertising
spending), 9+ 7 FAH|(research and development investement), A|3 7]&0]
715t 714 WA H7Kthird-party reputational ratings), 210{8H4 AEF(lingusitc
style)S B9l /53829 BE= 7IX|(tangible and intangible brand equity)E AFSA|
4 5 Ot Lee et al, 2022), 71 HolEE i ASHA= LUt

TESE Au|Ho] AXEC] HEot] AHE Ae, 7199 ZAYL HIEA] 3754
o] FINES THE0] W] Y=THGrewal et al., 2019). . AH|R}O] AJEZo]L} 7]Ho
ot A d(identity) SO AR BAYT B Y(relevant) 2Ew|Ho]
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ArE =E2H AHAES AE T s AAAZE 4 UtHGrewal et al.,
2019). ESGS} & AHIAF A2 A7} v —1 . A AEEER B8R
2023), olep&d/ol714 B71(EY 9, 2022), AR]A 915_@%}(2}%2]-@%@ 2022)
5 A (identity) 2 B Sl= AESH QRlvto] A0 AT §l5Z 11
o uf, $2= B] ESG A=l HIs ESG &= AAl=0] /\”U]Iﬂoi QIAIC|AHE]
ofd 3k ML, 77| thE SA(E), AI(S), AHIHR(G) AXEEC] ol =R
aAu|tjo] QIARIAHE T2 FaFS vIXA] Lot irA} St webs] SAA
AFEA offel T2 AT EAIE AAISHIT.

(A7 2A D 7199 ESG 2| 2E0] yehd g, ARel, Auj+tx FAE o189 +3

S35 381

(A7 24| 2) 7199 BSG BlEENN 33D 37, A8, AujTE FAS vhgo
2 5Ret719e) 24u/to] EAB et 84, AL, Az A

A& Auto] QA O|AHEY oBA S v|A7?
3. ¢t 4itH
1) 93 2§

A= FA Al 7HA IS AR 7P WA =W 300 7192 ESG BEES
A “I‘EO]' Z 39, 0427]14 J-S HIAE dlo|E| 2 BERTopicHS E9f (), AF
3)(9), AHiFR(G)el THE Y 7|PEF FEJE TIthE, o] 7|HEES v e R
A4 3 30Th 7]%]«] F 22,4007 &4HHo] AXEe] 23HE SHE(E), A=),
ATR(G) ZARS 7H{W7] 8 BERT 7|9 B2 SdHsHL, AXESS T,
AR, AR, 123l ESGRF W Qle ZAYOR Ut HRAEeE 27 thE
ESG 2ZAHo] 28wt o] AACIAHE n|X|= FoFe LA 2 A9 7
E£2 (a9 3)°] 8°F=o] 3

29| ESG AAIE0| 52 A40|C|o] 21A|0|X|HE(Engagement)of|
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IIGAME ER | HME ZL

: : o7

3°Ei;!?2| BERTopic i ( h i ?:_lsoﬁﬂa}l'[ﬁrg

2 22 Eq || & A™olM
39,041::1125 ;L%IEE i Eg| 'ﬂé E,S, |1 22;@0 ;1}91
82 a | cogRY || =
| eha |}
| e2d s2E, : E;:-;Zg%ﬂ E.S.G
|| GRE2EUN || musm AlA ol
| HolE e || g ot/
: 2 LAadgee | | SA00E
AN
O AXEQ| TEH

ag 8. g+ =29

2 d4e 59 WHEH R V& EY ndy W= APH8E= BERTopic
(Grootendorst, 20222 ARESI=H], 719 Latent Dirichlet Allocation(LDA,
Blei, Ng, & Jordan, 2003)& AR&<t B4 ¥4 (topic modeling)F'HI= o=
71A85(machine leanring) H2tHlS 21835t B4 08 B4 AL g Jrislosl
t}. FAZCog IDAS 7|Hto g St 882 R (probabilistic model}> HAE to]g]
£ A5kl dolet 24, A9 BEA] 119] o] &EA 7Y (assumption)

2}l AJZsal glo|ge] BEXE 7Pgst & 11 Bx(parameter) S FE(estimation)
She WHAlS mhErh Hio] 2 AtollA ARESE 714 ek s thelolA JsiRl=
E3 ndsg B2 glold 11 AA|zA HlolE9] fiEls FE51L 1L iEoA S5o%
U= 459 4332 adt AFEY Akl 582 HReRE Akl WA lS S5t
(Ahn, Son, & Chung, 2021; Bishop, 2006; Son & Park, 2023; Son, Ahn, Chung,
& Drumwright, 2023).
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2) HIO|E{AA U Go]Ef 4%

N

2 A= HA HEeEE ARSSE AFdo] Ae¥(Natural Language Processing,
NLP)Z 7[§te & Ao AREE S-S Aot HA 20224 7% A7 IS
91 3070 7199 20249 2¢¥ 712 7P FAl ESG EAlAE TRl o] ESG BZEQ]
UeRd Zkz7te] o] shpe] 24 Tl E4(documentyE HgsHA siSith EH0R
= 7PLe, 5, vlolH 5 &9 IT 7|4oE dejRl 7|92 ESG HIAE W= SASHA]
1 ofo]] A HIAE EHo]R]of STA] YA, Integrated report(H]°]
H), JHE ZXEFD), 7PEe9] &3t AAFFLR) 55 BAIE ESG HalA il
SA| Ao 2oloh= WA 08 FHE AN W AT} KBeg e A7t
SR YHEILA o]of|e 7|% YT Hirk, Y FE HIA(ZAT), ARIE 7H] Adxt
HIA, teldit 284 Bk, A& 7hs3t 8 oA, 719 s Hal EuA(KBEE
I8 5 ek HuAE FAH0E AXSKL YAt (D). ofF 2o HalAfojA
% 39,0429 EHS FE319)

o]% kA ESG FEEZS FE3 AlS 309 7199 HIAEES B o= 7o) QA
B ZAES AHS A AT 9H5E 20249 29 1597H4] 463 Q1A
E15 AP0l gl AL AlXEC] st EXRE SARE ASE & 22719] SAR
AN 22,400709] AXES ST FE #iE AXE: 20149 10¥ 19).

o

=

H 1, ESG HIASH AMDICI0] HOIES A3 APKEY 7I1F 309 71

5 ESG
AZEEA | =7 OIAE}T2H
= 183 (lct;) (:*a}) ESG =M olg | =il 71|L
- - o | 8
1 APMTIRE 3271 | 49.47 X7 =AY T 2023 @sa(;rr\::ngk
2 | LGOIAXI&=M | 9079 | 387.56 ESG report 2022 @'Sﬁg ors
3 SK&o|HA 477 69.35 XA ASGE A 2023 @sl;?é/ir;:x_o
4 AMHIO|QZRIA 46521 | 653,07 ESG HTA 2023 @SlamSL.mg_
biologics
> LGat=! 3802 | 51486 | AAsbsAIETAN | 2022 | e
gSDI 3362 | 237.22 | X&7FsAPETN | 2023 g1

7|e| ESG AHAIZ0| EF9 AHD|C|o| QIAH0|X|HE(Engagement)oi|
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ESG

Z=OH = O|AE}2H
#9) 71ei AZREH | FE | s mnnolg | man | SATHE
() | (=) soe|
7 icH 31200 | 3233 | XIA7ESA HTAM 2023 @hy“:rda'—k
8 Zm 20921 | 16.91 omE a|mE 2022 | @coupang
9 Hlo|H 2432 | 161.65 Integrated report 2022 @na(\:/;rl_offl
10 Il 20791 | 5189 | 71719 okamt mel | 2022 @kaZio-tOd
1 7|0FRI= X} 21021 | 5238 | R&7IsZHAYE DA 2023 | @kia.kor
2022—- | @celltrion_o
NED|IR o L
12 MEZ| 195 136.19 ESG Report 2023 thicial
7|9ARIE T M(X[&7}
SAAHTN) @hello_pos
AT of Soo , _|
13 TAT 18621 | 61.43 SrestE A 2022 o
OIS H TN
X&E7HSEBETA,
AS|IA 7kx| Mo ni
R 2= bt_l S 2k, @kb_financi
14 KB2g1= 17921 | 4620 |CIUAMT ZRM HTIM, | 2022 slorou
Ri&7Ks3t 38 BN, groue
7|1Z2S Het B
15 Metagas 71 | 33.29 ESG BTA 2022 | @Shinhangr
oup_official
16 SiCfEH|A 612 | 17378 | xiavisAM oA | 2023 @”O"YS—”‘Ob'
2022— | @Igelectron
XX o XE&7EHdYETA -
17 LG} 136 17.81 &I s AGE M o003 o5 kr
18 siEgas 1239 | 4235 | xiastsHBTA | 2022 @hif:?ct?;nk
_ JIPAIRIE TN, ESG | 2022-
19 ZEADAOIZ 1234 | 158,82 Py 2023 =S
20 71713 1134 23.76 ole @kaka_\o_ban
k. official
21 SKO| |0} A 1109 | 76,89 ESG Report 20z | @official.ski
nnovation
22 SI=27Y 1059 8.18 | XI&7sZE EuM 2023 | @iamkepco
2022—
23 (FLG 104<] 65.71 ESG Reporting 0 els
2023
24 A 1032 | 57.63 ESG HT1A 2003 | @samsunal
fe.official
25 LGAYEt71Zt 8924 | 24813 ESG HA 2022 oe
26 APAE| 889 | 56.82 | X lsHEETA 2200222; s
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_ ESG
ApkES | % OLAE}T2

29 7lei (IE[;; (;E:) ESG HuA 02 | BuA | & 7“5

= = EA G ©

27 sKa= 879 | 15721 | RAvpsZAEETA | 2023 @SK—C';T—O”'
28 KT&G 879 | 746 £ T 2022 | @ktng_daily
@doosanen

29 ESEDN 85 13.38 ESHTIN 2023 erbility
(A= 17H)
30 HMM 852 | 17.3 ESG ETA 2022 @hmg?a2|1'°ff'

4, ESG HAZE EF

2 GAl= Al Aes552Q1 BERTopic(Grootendorst, 2022)& ©]-8<t &4
5] Aok B AR Mol st Y IS AX ESG AXES
BS51= Bpolnh. LAF o R ESG EuA oA £-E EAS vl o & BERTopic
< &9 78 EFy} A4 719EE FE511, o] EFI 7|YEES SE(E), AHI(S),
AHiE2(G)2F 242} ZoFe] Al o= UrolA] epily IS AXl &, 2hiigo]
A FFEF dolEE ol8sto] ESG E4ES E, S, GE JEstal, § Yot
Refinitiv Asset42] 7|%&& 2-8sto] AR F=0 8 Liro] FESISIH o] B2 &
S A+ 2A| 1, 7199 ESG S ZES] yehd 87, AR, AJHiFEE FAIE o1BA
PRt 4= A7l digt Al g2 it

1) BERTopic2 0|28t ET U

!

4 719s 25

I

ESG HAE EF R ARl 9t 71 A WA dARA WA 88 B
Hjglo g BERTopiC WS Age EY 9 A4 719J=E &5t BERTopic
THE 2459 W2 context)& HIFOE £ ©@ol(word)so] ofd A A o=
TFEE S Q=X YolH= HHQl EY Bl (topic modeling)?] Y502, AAA]
7S wdst B mdg vPHo g o AZHEgger & Yu, 2022; Grootendorst,
2022). FAE L= 7IE LDAE ARSRE B8 gl H]s] Heol £419f ol4do]
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03l AR =H|(Egger & Yu, 2022) o+ 1) ¥4 9Z&(document embedding),
2) A #49} #33Hdimension reduction and clustering), 3) £ AJ/3(topic
representations)= A= I ol4 UMAP(Uniform Manifold Approximation
and Projection), HDBSCAN(Hierarchical Density-based spatial clustering of
applications with noise) 7|#< &df ©o] §1%E-9 £4] ¥k (term frequency-
inverse document frequency, TF-IDF)7} otd &~ 7]¥te] TF-IDF, =
c-TF-IDF7} AR&H o] A& E BERT 2@ (Devlin et al., 2018)& 53) Tojet
Wk 7k EdgHcomplex) ¥AE F o &stAl(accurate) sHA £4 4
=8
FAHeZ (B2 1)L 7]E BERT 2Y(Devlin et al., 2018)°] WdH
‘all-MiniLM-L6-v2"§ AMESto] #43 £92 38439 HEH= gt
transformerE ARSIl (Koupaee & Wang, 2018), n-13 HYE 194 32
2 1733 zvj7i<=(hyperparameter, Houvardas & Stamatatos, 2006)E ©]
&3 BERTopic 235 B0 &5 &4 4 7|€2& A9 30719 E¥E YE
ot 752 = 335 16719 EFolA yehd @ojS9] c-TF-IDF gholl I o
9] FR=E A3kl 49 Bol4de f1s) 1007 olste] 70| Hole E
g2 B9 P4 3ol A ALjstlal, BERTopic Z¥o|lA 7F] X (outlier) E &
He B -1& 29oto] F 62719 Efo] AAGHIH olF F 62719 EYE
AFAECl EES AA ESG ¥ EYRIA, OAFNA E, S, GF ol EFo] £
Sh=A] Yo7} Refinitiv Asset4 Bl°JEHo] A0 &7 7|&3 EF 7H9] FARI &
Az (cosine topic similarity)g F&sto] ofd AF o] &ol=A] 2ot
Td 4. (= 2= - TF-IDF g 7|5t 8 dojes Uetdnh (& 2=
ESG 247t EQit AR o] &ot= EFY /5t EFof &3 #4E UEh
Witk ESG THCE & E7FsT EYES F& 7|99 olgolH("EA8E,
A7), “AAdute] Q2 AAY) ESG HAlA 9] wojof &k BAE (ool
A E ZO5tA7] B )] &3k

.I

30
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Similarity Matrix

Slmlllarity

0_esg_report_ZE| 2 i I
S9_ARI0|AF_%I#_03 5 . : =
10_7|EEE_71E_HOIX g u ;
23_7|F¢E_kbEE1EE_tcfd =",
7_BOiAHEIHe_ASUCH e -
33_77_ AT sl 'ﬁ
4 _OPHEH OMHM_USLICH
34_7Rd_2|A3_ UgL|C
8_QI3 _QIAFT_YUA 23
38_UHEE_SENwR) sy

29_Hi0|2_2|tE |
17_EtE_HO|X|_0|F Ho|x)
55 gwernance governance_go..
O_THOHQ!_XIf_ sgAUIL
27_‘.’-"_!‘-?:.‘%‘;_9.1&'—“4
31_EA 7 A 23
43_LBENY B3P _488 REHY_FF S48

S0_7IZEBE HAH_SAE N EBE_JIFZEE 0.2
36_WASIK_AE_WARA - | m———- - —
cm-muwaumu.—w—mwmuamw
2o uw |mlw ||__9 I&lmlm FRENOSSSLS S
frxyeTnlsfemwrme omgyy®
LERESSLELESSR: SaniRy
Ererielpel 2 g2 Blew ’
e ly's i g By R moyly W
T g2l P ECHI 2l 2 E
Nl le};gt&r_qzl | 2% @& |—|°=_|&|
SEfRCLp i SEXI b Sl e
SaofES S gy R
= o i =R > =) Wwoa N E K-}
== 2 o 2=
I, = [t 28 T hx
g = 8 b E
B e o2
' wm
M
- iR
O 4, ET QAR
H 2 ESG ET FH|, MEEs, EY M ¥ Eo| &8 2 £+
ESG ZX Mz 8= S5 4 | STl £t 25 4
2tA(Environment) A AFZ(Resource use) 4 1,696
Hi 7|7 A (Emission) 7 3,586
S{Al(Innovation) 2 631
2y 58 13 5,913
At2|(Social) - =(Workforce) 2 1,380
Q1 (Human rights) 7 2,313
KIGALS|(Community), 5 1,117
HiE MAZHProduct responsibility) 3 977
7|1¥el ESG AAIE0| FF2| A40|C|0f 1A 0|X|HE(Engagement)oi|

DHE%@WH? Z2(Deep) olat 189



ESG F=H| NE &= Eo i | ERof &5 2 4
A2 B8 17 5,787
X|HIT-Z=(Governence) A% (Management) 20 10,238
ZZ(Shareholders) 1 100
CSR™ZKHCSR Strategy) 2 479
Xei7= &8 23 10,817
7= =7t 8 1,623

AWE E3510] 2 ), 7|95 ESG HuAol= A7z tigk o] 714
‘E’J% (2370 B4, 10,8170 &4), 4137 EH, 591371 &), ARl(177] E
77H ol et go] 1 HE o]tk AR FES FAH R ArHAy
}J 2 FAlE Az, JFolAME BFel TAH o] 7 wokon (2071
EY, 10,238-5%), 4 FACIA w7177 B, 3,5868), AE] FA0A] Q1
AT EF, 2,313)0] 1 HE oA+ &4 1).

5. 718 HAE =&

ol oA FEH ETET FAES R 71%-04 AAu]t]o] AFgollAl =
9 ZAYS EFOIGIH FAIHO R ESG HIAE Hd9 300 719 5 A
Et1 Aol gl 3Ake} AlXEo] shtol] Bt 9JA]~ Azt & 22709 W}El
APgellA 22,400719] JAAEFTIH AXES A4 £ &, (F 3)° Yehd dolsS
71&0 & Z17k9] olgo] Bl UEhd A% L AXES E, S, GE WO %Lfd
Ak (I 3)2 AArHo] AXNES ks dl ARSE 7I1ES} ZH9] A4 st
&3 AXNEY 5 UERdth

r°1'

N
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E 3. 24000 AAE 27 JIRE R AMS9

ESG ZFH| IIE 7IHE AAEL =

Olx|, Bt THM, 25, 24, 7tA, S8, M8 WEE, b

7|2, EctAE] 84, Ha, X2, ME, T8, 71E, HiE2],

8t&(Environment) | ®7IRL ev, A, BT, ME, CIAN, MEiHA|, B, 85, 7,022

MAIX|, QI 235, R3H, i85t Ho|2, o2t &X|, XIZ, 2

By, J2l, =M XS, B, Ml &E
=]

=S,

2], AtEE, L, 2ot TSl

)

iz

OfH, 2IE, flah, Atm, &
MEES, QI human, right, X|, At3|
S8, A=, X8, 715, g, Ateld, 71x], &9, oY,
AtEl(Social) o, Q5 HIE, 31, =&, Mo, AW s, XIE,
HOHQl, 4L, A, AEYA, Me|, AZAX, 9=, 1
A MM T social, T|2E], MIE, XA R, AN,
x|, o, 2, eIzt &F, 23l oz, 3¢, 22

ot #el, ®EAL 4G, 2T, 9, 1\, U, 2@, 0

s 1 ’ 1]
I, MY, o, 224, o

Sh

o
4
ol
>
T oo X

8,361

m g o
ol & nf oQ

A2, AlIOJAL =21, ZA
X|Hi71=(Governance) | &, H=dY, 22l 22|ES, =alY, OlHAAX, &3E| 2733

2
&, Moy O[3, ALE|R M WRRHQL F, A, viem, 2

I{EEX|, governance

7199] ESG A AXES] B1HE F%(estimation)st7] I8l 37H4] 319 #A41&
APt AR Hdd BolA ZATeE Z4249 AXEC|ll SYHe=
AXEC] E, S, G &0l &ok=A] oi2 2213} sigith. & 574 AlAlEo] el
FHE AXNEL B¢ T4 #Ho] 12 ZFoka, IR gow 002 FGoi3ich

g =1 ES S5 <018 et g eE Yok Tl ARSI
o}, 7|24 A AlFH(Ordinary Least Squares, OLS)HE AJZl5lo] S&H4=7}
Y= H<x(count variable)¥ W] AR&3fof sh= Folb 3]A(Poisson regression), L
23l B2 SEHSTE 02 XAt W2 529 FEHg|| &5l Hi= ZAIE iEsh]
23t J7) 2013} 3]H(zero-inflated negative binomial regression, ZINBR)S
ARESte] REe Sk,

HAZQ Kl 24of| oA WpE0] Ve A, dTAR 5
AQIAKVariance Inflation Factor, VIRE AHESIT} X 4+= 7|&5AE YeRdT]

7|2l ESG 7AZ0| &2 A40|T|0f 2IA|0[X|HE(Engagement)of|



1%0°] AERT EAH dolElolH HE HA0, DR S48 BAG) Wl B
= 31=, 31%9] ARXlEe] 33} o] AU, 37%9] AXEO] Alet, 12%2] Al
AlEo] At} To| Igieh. AA| Mg A= AR AAET $0t
8 (-.02)5E Fota 5 HF $(41)0ll5 A2 (4100 CI=277HA] w9 22 4
IHAIE Ha, 58S VIFEE, S, GZF 242 1.10, 1.07, 1.072 t534H
9] 9IFL QUAHHair et al., 2014; Hair et al., 2012; Sarstedt et al., 2016).

H 4 7= SA

B4 A HEWXL | HAZ | 25 5 .75 Z[CHZk
SHA(Environment) 31 46 0 1 1
ALE|(Social) .37 .48 0 1 1
X|ti+Z=(Governance) A2 .33 0 0 1
Z2012 & 787.79 1961.84 0 99 275 729 | 124,638
ciZ 72.08 243,72 0 1 4 19 5056

- 1.0

Like - ) -0.014 0.042

- 0.8

Comment b 0.055

Environment 0.014

Social 0.042

Governance 0.019 0.031

Like CommentEnvironment Social Governance

a3 5. HAS0| Ame
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E S GAKXES SHHUSE, 2018 8} g 5 SEWSE 4% 3l 23
k= GE 50 Yehd ok R2 33 271 gk 12619E f OLS, Poisson& ot
£ ZINBR 3]FEA0] el 7g0]| v A3et A& Ueyitt etk ZINBR B3
71Z08 AE AuEH E AXET GARES Eot8 9 FoRstA] F(-)9] A
7F AQI(BE = -.15 SE = .02, p €.001, AG = -.21, SE = .02, p .001) S AXES
Zotg 40} FAHA0l FIFS vHHBS = .29, SE = .02, p < .001, Pseudo R2 =
.02).

HHHO E, S, G AXEEC] B Foll viAe G2 BF o 3HHQ 2R Y
ERFOLHBE = .17 SE = .02, p € .001, S = .63, SE = .02, p € .001, AG = .06,
SE = .02, p < .01, Pseudo R2 = .11) 71 &3°] Hrx= S AXEo] 7} ZaL, E
ANE, G AXECl 1 FHE Wttt (A 24 2).

E 5 29 F£H Znt

o

P

S&Hp B0l &
oLS Poisson ZINBR oLS Poisson ZINBR
Ha A5 SE | A% | SE | A | SE| Ax | SE | A | SE | A% | SE
Hm 75589 | 17.94|662°*| 00|662°*| .01|4847°*| 222|39M*| 001|392%*| .01

E |-91.28"*| 2016 |—12"*| 001|—15"*| 02[1746™*| 3.61|.22%**| 002| 17***| .02
S |217.24%*| 28.43|.27***| .001|.29"**| .02|4789"*| 3.52|.63***| .002|.63***| .02
G |6862"*| 41.44|-22"*| 001|-2M*| 02| 213| 5.13|.02*| .002| 06| .02

O
1>
%
s
Ny
up
4>

=N 22,399 22,399 22,399 22,399 22,399 22,399
R2 .003 1 0.02 01 99 0.1
LL —2.0157e+05| —1.8061e+07 | —1.7157e+05 | —1.54756+05| —3,0565¢+06| —1.1703e+05
AIC 4.031e+05 3.095¢+05
BIC 4.032e+05 3.095¢+05

SE = Standard Error, **p ¢ .001, **p ( .01

OLS R2 = £F = A™HA|I4(Adjusted R2), Poisson, ZINBR R2 = Pseudo R2

LL = 23 22&(Log-liklihood), AIC = AIC(Akaike Information Criterion), BIC = BIC(Bayesian
Information Criterion)
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B QA7 BSGY flol ot A5 A7k, 53] AR Qo o At
5§23 AA0IA A3l 22 ol soR HA JARG 7 BEY Ee

el 7199 ESG 7AwuAleld avte 4 % 1oich E3] 7190l ESG ARFUA 1A
NS Sisksh] fisiA ofd 2okl AFstke] 7AuAleldsfor sheAlol it
o2 AABk

23 98 e 1492 /1950] AFHOR FAT ESG B 23 o

2 JJhos H3l NP /1% Agste] Wratstelch. 1 2t 799 BSG B
A Aol B9t vige] 4 o237 £, 10,8177 £4), (3
£, 59130 84, 2177 =3, 578778 £4)0] Tt WL Arheom He
202 Rt Refinitiv Assetd Hlolello]2 710] me A% A1 Auiu)
W el ohet vhgol M WOk, Wi7l7ks, Q1o] Ttk vige] arhgoz B
o] 9] ﬂ‘zi W, 7, 15, SAlo] ek FA7H ESG BIAolA 71 AA t=0s]

ALK 24| 1. 71949 ESG 2lxEo] Uehd 87, A1), ATz F7E oA
RYIHE 5 A7)
59 Fashl & ATE 7199 BSG RN 23T 245 $95KE 5,

ot ot HAESS v R 7|9 A OV‘E} H IAES M AR
o 9] AXNEECI E S, G ¥ od Y82 ZslL Q=
ArEC] T35 AHARe] 28n|H o] QIACIAHES] o JFZ U EA] Lot
o 11 23 Fore ole E A AXET G FA9 AMES A 9=
HIRAEE, S H AXES SHAR] e IR W HE aE SEHeE A
HE B E S, G AXE EF HE ol 384 9FE ey, 1 e S
7P Asi3lal, BoF G7F 1 FE wthAT £A1 2. 7199] ESG FEECIAM 3
ohe 73, AR, A7t FAIE vioR Rt 7199 Adu|to] ZAEJ LEt

re,
op 32
l
/o
d
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B, AR, AR AXES 28uHo] JARIAHES ofgA = vd

o)
rlr
el
=
N,
i
Y
>
i)
)
_O‘lr‘
K
%9,
rir
fe5)
w
&
>~l
I
_Si
ZI-J
N
)
P
I,
_Td
e}
&5
w
&
=

PEO 8 Moﬂ 2|7k S VrERdTE 11140_% 71% ?EL | ThERE ARt
52 719do] 7P $38& Folof & o= 3 AFstaom, AkElH
AA(32.9%), F849(16.2%)° =25 SHsIA(AE 91 2023; 5%, 2022,
9.4), 719 i} HERAR] Aalo T 82%9] A7 ggo] 7 %83t olgrEka
SHOIATHR7EE, 2003, 2.14). SHARE 71949 ESG PEEA &3 247] &
ESG 452 AA| 7199 ESG 4F A2 tHejH<(proxy variable)Z 714519&
o, 7192 Aol tigt B AR © $85H o7 ol & 4= Qi

olgo] RElgo] A3t 7|99 AR B AXETo] £otk8. 4of A1 BAL
Atk AL 1Esh ESG ARUACIA A, 53] Adn|tio] ARUAlIA MRS
SHok=t] ESGEl 54 FAE el o] "Wadh Ao A7t tig folxie=
ESGY] Al¥ = Al 714 BE ARl avs vhEo] Wk 24u|tjo] 75919
Filo] YdH(virality) U 12T uf, 7]ho] ESG #A W8-S 34 A4u|do] A
Aoll AXhe A2 vigtzsittal Bt

od,
X
o
\O
ﬁ]ﬁ

iz}

i

r

2) O|2H 3ol

wEhA 2 A7 2] A 7] Hope] o2 gelg ek A WAz et
73 gst wopol|A de] AtEo] i AlTolE&E Y], &3] 7|Y AFUAelA
(corporate communication) oA A8u|tjo] TolA ALslal, E3] 7|9
ESG ¥ SAI7E 353} ABAlAl 3784 (S AXES] Fo18 4= 571 E, S, G Al
=9 HF & 37D B= FHAE G AXEY 018 5= D) A= 289 & ok
+ A2 W 15219 Al ol At =& 4159 F53 AHARe] QA
2= 4 FFS AFSH A4 HojLHd|, Joshi & Musalem, 2021; Voss, &
Chakraborty, 2006; Rao, Qu, & Ruekert, 1999) W&+ B9l Alg& 285
= Slth= A=, 53] ESG AfryAClA WtollA Higth=t]| 11 0|24 9]o)7} Qit.

A, & A= A7 EERiet #2224 dekeks NLP 7191 BERTopic
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Abstract

Deep Understanding of the Impact of Corporate ESG

Posts on Public Social Media Engagement
Combination of Deep Learning and Modeling Techniques

Young Eun Park’

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

Hyunsang Son™

Assistant Professor of Marketing, Anderson School of Management, The University of
New Mexico

This study examines the impact of a company's ESG-related social media communication
strategy on social media engagement of consumers and the publics. Using the latest deep
learning techniques, especially BERTopic, a transfer learning natural language processing
method, 39,042 ESG-related reports were extracted from the 30 largest companies based on
domestic market capitalization. By analyzing the sentences, key keywords related to the
environment(E), society(S), and governance(G) were extracted. Then, based on the extracted
keywords, we classified posts related to the environment, society, and governance based on
22,400 posts extracted from the official Instagram accounts of 30 companies. The number
of likes and comments for each E, S, and G post was calculated as to measure the
engagement. As a result of the model inference, environmental(E) and governance(G) posts
had a negative relationship with the number of likes, but sociallS) posts had a positive
relationship. In relation to the number of comments, all types of posts on the environment(E),

society(S), and governance(G) had a positive relationship.

KEY WORDS ESG ¢ ESG communication ® BERTopic ® Social media engagement

® Machine learning ® Deep learning
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