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Exploring Changes in Digital Keywords on Online Bookstores and Instagram:
A Comparative Analysis of Before and After COVID-19

Suyeon Je, Siwon Kim" and Rani Eom'

Dept. of Fashion & Textiles, Jeju National University, Jeju, Korea
D College of Software, Jeju National University; Jeju, Korea

Abstract: This study analyzed the shifts that occurred before and after the outbreak of COVID-19 by scrutinizing digital
keywords derived from prominent culture media, such as books and instagram. The analysis identified trends rooted in
digital terminology. For this study, the period 2017 to 2022 was divided into three-year segments, before and after the
outbreak of COVID-19. Subsequently, an analysis was conducted using digital keywords to assess the number of digital-
related books and book hashtags, the number of instagram mentions, and relevant keywords. We found that COVID-19
exerted a discernible influence on information related to digital keywords, substantially impacting both the book pub-
lishing market and instagram. Notably, digital-related books have been published in a variety of fields since the outbreak,
and new fields are emerging. The year 2020 saw the most significant growth in the mentions of digital terms on ins-
tagram. Such terms were used in conjunction with terminology related to people working in a digital environment,
endeavors aimed at revenue generation in online spaces, leisure activities associated with art and culture, and online ser-
vice platforms. Through the analysis of digital keywords, this study is expected to contribute to the understanding of dig-

ital trends and their future trajectories.

Key words: COVID-19 (Z21}19), digital (F]X]g), online bookstore (11l A3), instagram (Q12~E}1#), text mining
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A717F FQTHKim, 2021a). 22|32 AAIZ<Q] CAd A
o wl $-Eutelre 202130 =8 wEH A 4
YA g 20HE AFgste] HAE e A= Al
u}E sl th(Shim & Kim, 2022). &, o4& txd 3
Aol 3k 233 &g dgfo] =938 AlUig 8 ¢
(Klm & Ha, 2021).
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(Ryu, 2006),
o|th(Lee, 2009). olol ¢

A7E e, txd
#lo] A (Kim, 2015), T
=mF=(Cho, 2019), 1‘421 o](Kwon, 2021), tIAE
Baek et al., 2022)3} 72 8ofo gk A7t Uk FH
HIE HlelHE AE]ate] ou] Mo} 54L&
ol 7l FRle} T4 T ARS WEA FE3}
H2E wlo](text mining)>Z(Lee et al., 2023)
o gk EREE FAste FAlolvh. #Hd He o
—TLE—‘,:— gAe EslsZHo]H(Lee, 2019), UXE A B2
(Song & Lim, 2021), TIXE 2RZ(Park, 2022a)% 72 -0
of tigh A7t vk 28 E e A Adde bRY
g7k gAY dolE|E Altie] &4 719= F 12910 A
2 Yehd vl Qlom(Park, 2022b), HlElH A~ ZeiE B3

:'EJZ(Lee & Byun 2008)
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T AN 34 J|9==% YePd vl tk(Hong & Han,
2022). °]% oJA| TAY &of= COVID-19 T = 44
1 gofollA o Yot 8 71957t Ha qlok IR YR
9 go|ie TAHoZ 3 A Folrs] oz

¢ COVID-19 #AZ tiAg Hge tiF5Eslel] B2 9
S mFTE COVID-19 HA T ALS|oA x4 &#3) 4F
9l E=X=(Jung, 2011) FejEo] Z718133L(Choi, 2021), HIA]
g 7l tAY A7 A3E tRe BA7F 3 AT Bae,
2022). T3 A ALS], 3} g HollA AMu|AE 2l Fe
A EL T H] 2 (Social Network Service, SNS)(Im, 2017)
o} FHAHslAM = o5 HFHoz 83 Fil(Lee & Mo,
2022), o1& o]&%t /M 7+ FuihE 7= €% (Chen et al,
2022) S22 QI3 SNSE ol&slk= AlZte] F71slATHSon &
Heo, 2020).

oo & AlME AUE ¢ Ex] 2.5 etsio]
8 ©A 8k Park & Park. 2016) EFEZE mlotalr|of fo)
SNSZ-(Lee et al, 2017) HIEOE dlo] AP HRE 5}
°l& 3l TN HHEe] H2 vistd EACS Hotat
24 gk, FA|A o2 Il Aol veRd TR Ak
o] E3gs} o], SNSol Uehd tRYg goje] AFE:
A5 HIAE unpoldog FEs)T HAsle], COVID-19
A A% W3lE BAsle] COVID-192 53 tAd 719=9]
HelE 2t} it
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2.1, |7 E2X|

B AFM = Ao 58 e EN=E st 5 9l
= JE A2 SNSe| e TXE gof HAe] e 4
¥ AEE Y2E vlojdor 5skal 469, COVID-19
A AT HelE vwslEA COVID-198 538 tiXE 719
=o] W3l glslas) i) AT EAlE oot 2ok AA,
A Aol Yehd tixdn AatE =AM RS FE5h
e A mAe] EuEE dAdelEs A gt &4, 12E
TagellA TAE gofot o] vehd AXES & YAES
FE3lo, YA AT Aol BASE A, TRHH L
2 e M3 I2Efel] UERd TIRE o] A w
2 A AR 3 ATl FEAHA B B3
COVID-19 ¥4 & tRES e wofst Adold] 545
gelgitt.

2.2, 97 Ciab

A2 YRAYS ARSI &, A7t COVID-19 A5
717 TR olt), M Al FEI JEE Fool2 X5}
Ak A 7172 20179 1€ 195EH 20229 12€ 319=
3}ATE COVID-19 A AJH-2 Cho(2022)9} Cho(2023)2] &

Teb 7o) 20209 192 &tk 28|32 COVID-19 A o]
FHE A7 3dolghks 7I7ke] Ao rRE FY 7S
2 COVID-19 ¥ A 7170 3de g AAIAT o]d
COVID-19 A% 4 7|7+ 334 U9l COVID-192
013t kS vjwslr] 98] 3der 3 717 Yoo and
Lee(2023)2] AtellA] W3l ule}l o], A8kt MAJolgtar o
As7le oEAT). AT 2 dEE #AE AgAFaMe
3do=R gt 7|17+ F3l COVID-19 24 3 gkl
T e Ao et wehA A 71748 2017 1€ 1
FEH 20199 12€ 31¥47FA1E COVID-19 A A 7]

re

)
o
o ot
mo ot

1o
2020 1€ 195E] 20224 12€ 3197kK1¢] 717+ COVID-
19 ¥4 & 7|70 At B4 ARE ] A
OlEJYl 22 Korean Publishers Associationol] 4] 27Fek
20223 EFAE SA H A (http:/memberkpa2l.orkr)S FL
ste], =A wlEFo] =& W HFI (www.kyobobook.co.kr)2}
YES24(www.yes24.com)E 473Gttt 28]al A "XAES
FH87] 93 SNSEE Lee and Lee(2018)0l14 18l njs}
7o), EAEE fotete b Fa% A=7F HA = QXE
13 (www.instagram.com)= A& ST

1:

23. X2 =5 ¥ 24

AE Aol veRd TR g A3E TA JRE T8
7] 9l wEE} YES2400 AlXE ARE E-gsle] ol
(Pyothon)2] @ H(Selenium) ZFo]E &2 FEF (Crawling)
< St old tXEH AE TA9] AR =AY, 23

Ax, BF MFE FEIIL, dAEH L(Hashtag)s &3
o} & ArdME =49 SAEI2E UXE dF TAe] A
Fol= ARSI o2 WEEFH (Matplotlib) 2Ho]H.2]
& olgdt] & AxH T 5 222 A3l
dolHoZ AAe dR T Table 13 2oH, dold =
T2 3 Uy HolElE Table 294 2tk 13 HolHE
olg3le] W= A& FY3ioitt. o, Z+ AeYl AHeilA
U =AU FEEW EF A BHdMe MR A
sl SRt Z+ QlEfl Mol BRE WEe} Adelr) o
2/ Jehks 5Y3 ©ME 9 843 Ado] HjE B4
Al 102 AEsR] i adjE B4 wkdsieh. vER et
o2 ¥ BF yFEE Fo dPols ydsie] st
Azefa#ol| Uepd 28 "H2EE FH3] S8
=] A

g AxE ARE E| Zgzo] =
(Sometrend)S 83l X9 AFF tAE dAfols F
Zsisith. 2L TR HlolBlE o]&dte Rk o

s}, olm), Ql2ElaH AN oM E2E Ade] F ke

=
=
o



QIEf) Aj5) elsEizglo] e EXE TRIE wal B - ==l9 Y HF v

Table 1. Python code

24 - 717

Item Data collection code using selenium Data visualization code using matplotlib
“or link in linksss: x_list = _ist(counts.xeys{))

tags = [ X = [item.stripi'}l') for item in x_list]
year = [ y = list(counts.valyes{})
driver.get(link)
=ine.sleep(2) sorted_data = sorted(7iz(X, y))
if link in ex_linkss: X_sorted, y_sorted = zi:(*sorted_data)#

contivue
. . . slt.plot(X_sorted, y_sorted,'b-", marker='0")
div_element = driver.fird_clement_by css_scloctor(”.prod_info_text.publish_date") AR N

y for i, j in 7iz(X_sorted, y_sorted):
text = div_element.text s 5 PFEY . . . .
< plt.text(i, j, str{j), ha='center’, va='bottom')

pattern = r" \d+ll "
atch = ro.search(pattern, text .
':'f mat(h[ earch(pi n, text) clt.xlabel(*U' *, fontproperties=fontprop)

year = match. group(l) Pit.ylabel (‘7! :',fontpr‘operties-fontprop)
else: pli.title(* W3 )7, fontproperties=fontprop)

. e a clt.grid(True)
ear = "MAE TR 4
Image v p1t.sa0u()

if year not in ['2017:1', '2818t1°, '2019¢i', '2@2etl', '2021%1", ‘202241

contirue

book_name = driver.<ind_elements_by_class_name('prod_title')
name = book_name[&].text if len(book_name) > © clse "Xt MI™ ¢153"

book_cate = driver.“ind_clements_by_css_selector(.intro_book ul 1i a:nth-child(3)
categories = [elem.text “o- elem ir book_cate]

book_tag = driver.find_elerents_by_class_rane('tab_text')
for element in book_tag:
tags.append(element. text)
et = tags[12:-8)
rt = [elem for elem in rt if elem != “W¥t/Mx/MA"

book_info = [name, year, categories, rt, link]

)

Table 2. Collection data

Item Collection data
=M HS El s £} Al Ej

302 03fsts Pz 2| Y2 20179 [ERE/T, B CHFE/AT, CHEA (Y28, HAMG, LH2E, Lo, =, H20H
OtgZ19| etz 20174 [EH/AL) [ZH, HAs2Xl, 7I9Z3 Y, LAY, ofE, Hel2Eal)
AE EZY 20178 [Ol&/HHE 23 [ZEY, "FECIY, "U2AM, SHAI', 44, 'Tho|Lte]
AEs ZYE 20174 [OlE/tHE RS de/EaE [ZEA, A 2, FE2Y, el o3, H AT
2d=2| o2y 201748 [ZH/ZE) [ZE Hal EOE, 8%, 4AgE Y, '3 0|AE, T|X|§
el of HIERQlE 40fst=Tt 20184 [FH/ES [0l AT, CIXIE3tH, FL2Y, 28 YA, 38
g3t 0|2 U2 2018 [ola/diE 2%, dla/E 23, tEtay) [SAF, ZARF, QU2 AL2| sk, DY, ' AAZ, QX|F2]
QISX| 52 44 AT F 2| Ojf 20184 [Ea, A, 7la/3E, nEh, Fad) [Q3XI5 AlCH, QA3X|5 7|8, 2%, BHE M3, 'QAEHO0
HEHA CIX| €0 Y 4H 20188 [ZH/ZE, ZH/ZE) [83, 4% 29, AF 24, Fol, HEAL, g3
S ERY: SFAH 20194 [Ol&/CHE R, 2t [Z2, LHAE, 'C2Q 2, A4E, U2

Image Hlojy ADIEAEQ] 2HE7| 20194 [BHE/IT) SIPERIAL O ALARL, ALEAL S5 7| S 0|4, R
CHAl, o2 2019¢ Q&) [, "CIXIE ojA", "SAZF, 'CIXIE MA!, 27, CIX g
CIX g eto|gadie @ 20194 [FEERE/IT, FFHE/IT, THE DY) ]
X g ojugas 20199 [RE7|AE [Esh, 28 XIE, CIXIEAI, H, o7k, ag]
HeYZ=ZA CIXE o 2g FuUCt 2019¢ [ZH/ZE [BEE, B=UA, FG ", A, 2, 0
4YE FAaoAE 20194 [EHRE/IT) (I3, gl AR, Tl AR, ALAL 5,7t "8I
UX/UI2] 1074X] 2|8 gial 2020 [ERE/T,BRE/T, BRE/T, BRE/T, WS (CIXLL, CIXto|L, O X, A, HOIE, EX]
ZHITHE 9/3t CIXIE 2E2fAl 2] 20204 [elg, el [EF0, 0|F2, 7|2 18, 22kl =g, "Z2to[HAl, Tty
T2 2525 283 CIX|E OHAE 20204 [FEEE/T,BRE/T, DY) [Ef=, ClAggol, i, LA, A7 22 "RA)
L&e W Ziolet 20204 [Fd) [stLte, dmg, D3l o AlZE, g2k, )
Ot ADIEE PO E eSS E eSS [=OF, AT, "§3t A, FE A&, 7|7], '01=8]
CIX|g 2H= 47 Ot 2: HEHA O 4 20208 [FERE/T, ZH/ES, ZH/EE) [ESiE, RFE, 12, HolAL, HEHA EQE]

3. 4y o =9
3.1. QlE{Ll Mol LIEM 2o Za

N

2k

3.1.1. &%
OxE3} A =AM £ A9EE Fig 133 2tk COVID-
19 28 Aol 20179 8¢, 2018 8¢, 2019 109 o=
% 2640 235, COVID-19 2 Fol= 2020 334,
2021 28€, 2022 849OoF F 145d0] SHEUTE AJ7H
o] A2 Ad ZvleldEd], 3] 2020958 Z3eko)
7¥si e, 20224 7 ol S7FskATH
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Fig. 1. Number of digital-related book publications.
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Table 3. Publication category of digital-related books and frequency of related words

Books Related words

Category Before COVID-19 After COVID-19 Before COVID-19 After COVID-19

N % N % N % N %

Economics/Business management 6 20.0 50 32.1 30 309 106 29.7

Computers/IT 5 16.7 23 14.7 18 18.6 81 22.7

Art/Popular culture 10 333 10 6.4 27 27.8 26 7.3

Politics/Society 2 6.7 15 9.6 0 0.0 24 6.7

Humanities 1 33 14 9.0 6 6.2 47 132

College textbooks 1 33 12 7.7 0 0.0 0 0.0

Young adult 2 6.7 5 32 8 82 30 8.4

Elementary reference 0 0.0 7 45 0 0.0 0 0.0

Children 1 33 5 32 0 0.0 7 2.0

Self-help 2 6.7 2 1.3 8 82 6 1.7

Natural sciences 0 0.0 3 1.9 0 0.0 0 0.0

Family/Parenting 0 0.0 3 19 0 0.0 6 1.7

Technology/Engineering 0 0.0 2 13 0 0.0 12 34

Test preparation 0 0.0 2 1.3 0 0.0 0 0.0

Foreign language 0 0.0 1 0.6 0 0.0 0 0.0

Middle & high school reference 0 0.0 1 0.6 0 0.0 0 0.0

Religion 0 0.0 1 0.6 0 0.0 6 1.7

Total 30 100.0 156 100.0 97 100.0 357 100.0
om, Z3 @FE Aol Table 49+ it A EH, COVID-19 24 ol s}, &4, s=vpbs} ¢
7AA-7%9 WFAM CcovID-19 HA F 63(20.0%), < 75 A1 8o, ARIATE, HAARIAL, AR} 2E
COVID-19 24 F 508 (32.1%) 22 12.1%p7F S7161 2, 2 AK #E g7k ARSI COVID-19 HA Foll= 3t
AR WFE oI F% 1120l 71 A Fech olE o|¥, TEAL, ATERe] W, A, v 2 &
COVID-19 23 A 3070(30.9%)°141 COVID-19 24 % 106 ZE] 3w AH Bof, o]k, EQE, fFE, Al¥
NEormZ v1$ Z7eth T AolE MW, & ARG e 28 vre] U ZUE Y golrt A}
COVID-19 24 Holl= HAY, tAds, elaz=4 s 2 SHT. ~ZEo] ¥ S A Gol7} dvol= ARgE A

o OS3E

2 gAY A fof, HRYUL, 7|9AY, AR e
719 39 #HE o7k ARS-EIIEE COVID-19 2 Foll=
gAg 3, tAg AR, UAgeiAR 3 o] tAg AE
fo7F AREEITE. wrb=, FEK), 71909 2+ el Ay
#3 goj= ARHIT =, COVID-19 ¥ 7|7} B<t 4
o Wzo] A7} 7P wo] 2718193, COVID-19 1t

CAE go7t E0i7F A& ARSI 9o,
ofollA] TAE M3k 7P A=H o= tiH|star
o2 ALREAT BHEoe] COVID-19 ¥ 7|7koll=

fof g B2l S oEe =47 &3

)\)\ AR q’

O

o

il

+ COVID-19 24 A 57(16.7%),
COVID-19 H“g = 23{(14.7%)9& UeRgon, dukdoz
thFet HFoA tXE A =A7F 230 wlet 3 HE
2 1.9%p ZAAAR, =X F= A AHD HE e
Z7}sldh. Aol COVID-19 WA A 1871(18.6%)4
COVID-19 B & 8171(22.7%)% =713t F2 dAdolE

COVID-19 2l %
slo] AES o], W AMu|27} A ARtk B
ATEKim & Geum, 2023) ST olol AFE-IT
HopllAs M e 98 & e BAE SHEATA A
SEAC & vrje] 9 ZF AA Gojrt ARSE Mol b
M 24 vhort AR 29 ARjeM = wig- st uf
AL fe BeR &48E F vt HoE(Ha & Kang,
2019) 3, 2891 FHES T8 A Folo AHEE =4
7} 29E ok AFEEIT B3 COVID-19 2 & 3
7190 Qe HAE 717] E8o] FasiRlthaL BEl A3

—TLXFH (Kwon, 2023) 734 52 93 tAd 34 432
A7 ERERES E 5 AT F, HFE - IT B

444 FIEjo] 5 2

AZES] 7 W&ol A= &Y
5] A8}

o

|

¢

o

2
e
=
j)l
‘

o
oE
2 N

A= COVID-19 T A 108 (33.3%),
A= 108(6.4%) 2 YEREAL, ddel=

m]I.
0::1
#



COVID-19 24 A 27/1(27.8%), COVID-19 A 3 267
(713%)= YERY, T8 Ate] o] syt A9 gl 5
8 9ol AvEH, COVID-19 2 Aole <, A,
teluea e g ogr] Ve B 8o, =29, Y
HERY, dy2Ere) 2he txg 23y bzl 3 8o,
AN, Aol e UiSEs dd §o7F YER
COVID-19 A Foll= fAlel go7t Ve, F7152
2 J, FupR], dAMEPet 22 s 3 fole yERt
th. &, COVID-19 ¥4 717+ Bt o tisiEst |FclA]
gAE A =A9] "97E 2™ 7] SjE= Ws)

= A
A2 AREHATL B F AU F, o] Eoplre 54
Al Aol YERA kAR, tX "y I dAE
= A7 AR Hol ERHUSS & F AU

QF WFolAE COVID-19 A A 1:8(3.3%), COVID-
9 I T 149(9%)2E 5.6%pHt S8t A - 73S WF
2oz Z7ksIich Adol= COVID-19 24 A 671(6.2%),
COVID-19 2 5 4770(13.2%)2 Z713130th 78 ddolS
A EE) COVID-19 A Aole Eajg, A7), ZA7Pe}
722 ATAYA BA AE 8o, HAE WA, tAE 717109

Ju—

7t ARES & F Uk e YAg 54 #E gort eI, COVID-19 A &
AR -AFE] WFEANAE COVID-19 A A 29(6.7%), e RUENFA, 24 vtle], a-H e o7t 3d &
COVID-19 24 % 158U (9.6%)CE 2.9%p &3 H|E&o] 7} of, ‘2Rl ¢, B4 3F, tREgHHA 9 e ws g
st9th A#el= COVID-19 ¥ Hell= §1%la3L, COVID-19 3 e o], mH A, WER 2, JER5 T 722 vy
A & 2470(6.7%)2 UERSTE 8 dFolE Aund, 4 = T gol= v ke Ul &, 54 g9 o
2, A, AW 722 AA B o, AR, A, A3 AERE FAE o7t 2, nEEE o FENSS &
722 AR #E gort veRTh B o s UEREY & T ATt
A5 e A3}, ofd) B =M= otk M3} L]y a3 WM E COVID-19 2 A 27(6.7%), COVID-
of tigh o7t F7keta Aol ek Ma ATE(Lee, 19 ¥ & 530(3.2%) 02 oF7F 78It Atel= COVID-

Table 4. Related words found in digital-related books

Category

Before COVID-19

After COVID-19

Economics/
Business management

Digital, Digital currency, Technology, Fourth industrial
revolution, Apple, Business, Corporate management,
Market analysis, Economist, Success, ...

Digital transformation, Digital economy, Digital marketing,
Digital healthcare, Digital age, Nomad, Writing skills, One-
man company, Entrepreneurship, Rich

Computers/IT

Cryptology, Permutation, Fermat, Alberti, Elgar, Business
registration, Corporate business owner, Private business
owner, Value-added tax, Post, ...

Python, Photoshop, Software education, Web developer,
Non-major, Facebook, Twitter, Twitter, Zepeto, Studio, ...

Coloring, Perspective, Dynamic, Tutorial, Drawing,

Coloring, Texture, Character drawing, Illustration, iPad
illustration, Opera, Artwork, Coordination, Jeans, Accessory,

Politics, Government, Policy, Technology, Participation,
Society, Economy, Success, Evaluation, Travel, ...

Humanities textbook, Social media, Paint program, Online
class, Lifelong learning, Digital literacy, Future prospects,
Metaverse, Artificial intelligence, ...

Art/Popular culture  Character drawing, Illustration, Photoshop, History,
Viewer, ...
Politics/Society -
Humanities Liter.acy, Bf:ading books, Reader, Digital device, Digital
media, Digital world
Computer, Robot, Interface, Science, Future science,
Young adult

Digitization, Al technology, Al era, Jobs

Big data, Internet of things, Smart, Avatar, Blockchain,
Personal information, Breach, Notoriety, Fake news, Issue,

Elementary reference

Confirmation questions, Stage, Learning outcomes, Standards
of achievement, Character, Essential skills

Children

Reading guidance, Device, Call format, Chat, Acquaintances,
Noah, Recent times

Self-help

Philosophy, Life philosophy, Practical guidance, Living
wisely, Social, Leisure, Digital age, Bennett

Pipeline, Blog, Digital nomad, Two jobs, Income, Blue
ocean

Family/Parenting

COVID-19, Arttificial intelligence,
Harvard, Fast lane

Change, Stanford,

Technology/Engineering

Digital marketing, Various cases, Performance, Digital
tools, Adder, Flip flop, Encoder, Decoder, Demultiplexer

Religion

Church, God, Worship service, Scripture, Sex education,
Obscene
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19 2 A 871(82%), COVID-19 A % 307(84%)% =
7¥etdth. F8 oS AT, COVID-19 24 A=

FAH, 2R, AHFols, A8t vgjHeh ) 22 e 2%
o A4 8o, HAEs, O]""Z]o 71, 93A T AU, 92
2ot 2 fAE g4l g ASAT 43& &o7F vt

N

COVID-19 24 Foll& Hjuljoje], AFERIE, 2rhE, ofule,

E5A % 2rlE 7% g 7Pdea B gol, il
A é‘sﬂ, , 7P s, olgeh e Mg wA B &
o7k vebtt. =, vAE 713t DR e, ASlelA 2

6

& F de BAE AT F Jd' WE =A7F 2REE
S & 5 Al

ZSFAA, ofdo], 7HY - fof W= COVID-19 '3
Aol SR ZUaL, COVID-19 A F 2+t 7H8(4.5%),
5AB2%), 3(1.9%)°] EHEALE o] Al WFe] =M 79
she AHISS FE Alge]|ng Afelg Fojr AuHH,
EXA =R, SRt s =os) e ws A golrt vet
WAL, "ol Uehsith ol SvkEA AnEES ARSkE
ol Agk 8e] mAelAM v ddol®, UM Had
FollA vt T FH, afet o), el F7kelA w
AL 5 e A iE e oFe 3 2A7F S
UEe & AT AEE AEFI9 TRE 947] So= of
T EA e #ile] Mo @RS A8 FH(Choi,

2021), olelE FoF oM TAES o] &shar = Sl &

A= sof sk ojelgol drky WES HYATEKim,

2021b) FEH Ao T oA WS BHoz Bgd 5
g 3d

Ue EET F e oHolE tA
g AoR FHEIH

A7 AL WEEeME COVID-19 B A 27(6.7%), COVID-
19 ¥4 % 29(1.3%) 22 ey, d#e]s COVID-19 &
A A 871 (8.2%), COVID-19 A T 67l (1.7%)Z YERstth.
F9 AFo)E AEEH, COVID-19 BA Mol <A} A
A, A AR, ASEA Aok 22 Fdt gl A 3E &
, o7k A" AlgPel 22 g Al 2 o7t #
Soi7} eI, COVID-19 A Folle mo| e}l z}
A , BRI, YRAEerE, B, Y, B
FoA e A J&_ o7k et &, o7k AZkt
2e1S &8s Fst Tﬂlow 2Rl FAFolTe MEL
SE AEE FA

2 ru
B
ruﬁ

71% - 38 WFolME COVID-19 2 & 2d(1.3%)0] &
AN, APelE COVID-19 B F 1271 (3.4%)=, ‘TIXE
vAE, 2 AR, At e tRE vAE 3 8o, T
AY =4, 7P, EHER S 22 tRE 24 g 38 &
A gol7t veheth thE el vk, ARl tAd
24§ V&S tEE EAVE 23ERS & & A
Fa WA= COVID-19 B & 13(0.6%)°] I
, A= H(1.7%)7F AREEIITE T8 AHolE ATE

K

, Fa A golgdt). COVID-19 T4 F Alfaigho] Hjt)
SANME 7Fssiths 14)o] HHslE Tk g M
E(Kim, 2022) Frsld, T FH TAE FHa] 9 4
FAR YL S AR 02 ALEHUT

kA MelAE COVID-19 ¥4 A 178(3.3%), COVID-
19 B 3 123(77%)2 44%p 7181993, o] €19 Az}
8} /‘64/\1 9lFo], F- A5FIA HFAE COVID-19 2
A T 1A 398 AlolR EWEUTH A7]dM e Adelrt
e EA] oA eh, TR e A WS 3 wA7E kst
RS & F YU

kil
kil

3.2. QIAEITHOI LIEf 2o Z3}

32.1. AFF

AZEl2d AXEANA =53 CAE AFFS ¥R
Fig. 29} 7t} COVID-19 A 73} $of Hels 3o
AATE COVID-19 A Hell= 2017 276,49774, 2018
372,60871, 20193 400,755 02 ¥ 1,049,860710] AFHS
T} COVID-19 24 Foll= 20203 487,74571, 2021'd 124,253
7, 2022 1250057422 & 737,00374°] AF=HA. 2017
WHE A&H 02 AFo] SV, 2020 7P Bol &
7FRith. COVID-197F 2A1gE A 1do] At FRE= AF
Fo| Zoj& Aol Yeldth.

3.2.2. A3

AZER23 AANEANA =E% YA E Aol Table 59
Zth COVID-19 A 2 Uehd &4 HlTrt 22 A=
= A - AL el wenl=(73,8227), HIRAE W= (73,404
), £4(37,6847), BFFT7(32,7877), F4(18,1147), AW
(16,9017), 2741(13,4087)y, &3} o7} HEFoA <y
(77,32070), A3 z=k(71,41470), ©IAR1(69,2317)), d~E
(49,48071), =29(27,97271), HAEE=ZY(18,15471), ARzl
(13,2077, 745 - FE HFo|x] olo]d|=(50,2247 7} e}
Wtk COVID-19 2 23] Mgyl 2o o]

F epdt 2

500,000

400,000

300,000

0o

00,000

Number of mentions

124\253 125,005

100,000

2017 2018 2019 2020 2021 2022
Year

Fig. 2. Number of mentions of ‘digital’ on instagram.
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2 AA AL HFA w=rlE=(98,9627)), TIAExrlE
(98,53171), AF(67,60871), FEI(56,20771), A (51,9947),
AF17H50,74371), #3F- 917} WA <17 (93,0697), EE
J(85,2407), UBI2E(69,84971), TIAE =7 (66,56571), 74
2 22}19)(23,97671), 18(19,35071), AFE - FE WHFolA o}
o7 =(19,35871y, TANA Mo (50,61371), 7IEflIA <&
ghel(69,3124)y°] YEeFstth COVID-19 4 & <28 wmp=,
UAErerls, dH2E, 229, YAEERY S &3 Riwrt
S7FINA, Aoy, de2EE 3 Wwrt 7H4siioh
COVID-19 A 2 Ha> oo} FAste] IS gl
s, OAY ©x|9} ke 54 o] WA o] AlAE Rl
th. COVID-19 24 ojole tAd ofn|9} Faall Sl
A9 <=9el YeRtEd], COVID-19 24 Folle A <=0l
AT COVID-19 2 & A& 233 Afo] FME
2ERR10] 7k Wol EdsINI, AN, FEl, Fd, A7k Wl
o, o)) AR Z33ITh. COVID-19 LA Z 74A| - A3
WA FHu], ZAele] A2 YRSy COVID-19 %
A ol ALY, B, AP AE S e 5 o)A,
) Felel o7 et 22 Aol Flcle] el &
L5 ol gEA FYS AL F e A S 2o A
fox |
A

o= Wate e B

i)

3.3. BN =9

COVID-19 ¥4 A3} ¥lawsle] COVID-19 248 7]17F S<t
QTEI M3 QlzEfadle] Uehd tXE §oje} dAste A

o] Wl AR chea 2k el A et |
3= gEstH, A - 73R, ATFE 1T, BX] AR, A& #5ol

Table S. Digital-related words on instagram

A =47} ol 2B, tistaA), YA, ZERIA, o
Ro] WFANNE EA7E 7] ARelgic. ol tiseet

A= COVID-19 T Azt Wglglo] FEai &3t
AT} Jung and Joo(2022)= TIXE A{H| 9] F314
Sh= A AltollA] Ebhe AT 4 glonz o9}
gHol wSe| oAs FAsIHE=, COVID-19 &
gt AdE =AE Gt Ropllx FE ATt
EHo2 sl FREI go] B Aor] BR1=
el M e TRE A7} FolE FAE YR
. Chin et al.2022)= SIFEIZL 7|9 28 A =24 3
719=2 YXg, wepz, ZE, AloH7t VeI 3f
At ol& ¥ A7 Aol @A3IA, ATte] AEFE Q12EL
aeA YA E g A A fol7t Bl AMEE
ATk ARREI oW, o2 <l COVID-197} 2Ag 2] 1d
o] A FHEE HAE &ojo] AR FAaFriar Hofx
o} JAH o Z Tieksl Ropollx] TiAE AgkE PRl ol
w9 TSl ER1E AT
COVID-19 A % QIejYl M} dzelasle] Yehd A
ol ARE st thaat 2okt 3A|, tiAE goj= o
Ag Ao Al Ale 9P fole 3 et o
Ads &8sl fejgh IS 3ol & olssie Akl A
2] 7 (Hong, 2020) H¢ tIAE 71718 &83te] 22 7t
g ZAE ThEo] dike AFE UAE =ri=Eial S (Kim,
2011). A2 Ao Z gk ALSH A-JFrI2 H QA
FEep] A3k 2Edo] EJI=TE He(Jung, 2022) 5 COVID-
5 HIH $FlA 278k Algel Sl wet
g ool F EIATAL Als

o o

oz 2z
LIy
B
oo

o ri
ﬂo g

o R
o
D

o5& APE Lol7} TR

Before COVID-19

After COVID-19

Rank Related words Category N Related words Category N
1 Picture Culture/Leisure 77,320 Nomad Economy/Society 98,962
2 Nomad Economy/Society 73,822 Digital nomad Economy/Society 98,531
3 Digital nomad Economy/Society 73,404 Picture Culture/Leisure 93,069
4 Calligraphy Culture/Leisure 71,414 Drawing Culture/Leisure 85,240
5 Design Culture/Leisure 69,231 Illustration Culture/Leisure 69,849
6 iPad Products/Items 50,224 Online Other 69,312
7 Illustration Culture/Leisure 49,480 Business Economy/Society 67,608
8 Eyebrows Economy/Society 37,684 Digital drawing Culture/Leisure 66,565
9 Semi-permanent Economy/Society 32,787 Beauty Economy/Society 56,207
10 Drawing Culture/Leisure 27,972 Entrepreneurship Economy/Society 51,994
11 Digital drawing Culture/Leisure 18,154 Entrepreneur Economy/Society 50,743
12 Lunch Economy/Society 18,114 Naver Organization 50,613
13 Hobby Economy/Society 16,901 Calligraphy Culture/Leisure 23,976
14 Office worker Economy/Society 13,408 iPad Products/Items 19,358
15 Photo Culture/Leisure 13,207 Travel Culture/Leisure 19,350

Note: Shaded entries denote related words not appearing in both top rankings before and after COVID-19
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rsL i)

Atk B4, TRE goj= 22kl 30N $9 FES 9
=3 BEE ol 3 UeRdT COVID-19 24Y
A7) 7247 B3l 2Jsll A= SNS Zg|oolEo] ek A
o] ARI(Cho & Jang, 2021), Zdol thst o] Srlshe
(Lee, 2022) 5 A AAIZQA E7F A2t 7] A= 3] A
A7 eHgol thak #ale] F18k UrkJoo & Hyun, 2022).
2 A7E B 28Rl A 98 48 7 Alh NZ-&

ARE A shs AlgES] Al ERIE

TR goj= &, 3} P9le} AA
A e oH, 53] 1% S5 AHAE goj9) @ml L}E}kk
th. COVID-19 24 § el Z2lE 349 47 55
2 YA " AYEE W= JTH(Cho, 2023). 22]3 B E
2 83 tAY =2 AFERG g4 Zdo] 7hest

J(Moon & Kim, 2022), B AlgESo] FHuZ txE =2

%
A

¥E E713 A= FAlelth F, tRY 71718 &8st d<d
8 S-S AEvEE ollg, H]XdH}E 713 e FA
UE & T AR UA, HAE Bole 281 AHlE FH
S Y92+ oot I vEreTh %BMOMH A E
o] ojdrTh AN tfst Fele AAE Y & U
(Lee & Yoo, 2022). vlo]y] B2 o] Wiz, Ho]Ail =
2 71Q)e] Yslal AMgo] ZHASIA Ty AR & Q)]
el ol AFERlAAIE SNS rHAES & 4 e T8
3 ZYPE Jg-S FK(Yoon, 2020). E3] £ e I

N

2 3L 7|Hos ZTurdo s wAsle] HAlToAME &
HA9H ARH AFE s BE2E AHg ek Park, 2023)
T FES 9% vHIR Z5H Q) A7t I 2ES Sl
olgd & e 2RI MUl FHEFS HeeH o8

Oxg 7]&0]7]¢] COVID-19 ¥ & OAdg g9}

ot
)

e golol I 23 & X, =
= 2 zH "t} ol9t AslY]
HokllA T Y A §oiE olslshr] A% A3E st
JE FAlelth. H COVID-19 23} &7 gAd dglo]
AgL ofg] #ope] F9 7IH=R e
UL it SRR o} 7R HAE golukg FHORE gk 7]
A= B4 ARlE 2] ot ol tAE o} A &
dE A3 ARE R, txgs) AHE AL oS3}
A, A" &8-S a1 & A= H&O TE3= Hl°ﬂ
go] He AARE 2 %
AFlME tiF wd QlE
trE goje} ARH HRE
COVID-19 A H% HslE v 454
AL B3 UAE 7|9=9 wss %‘&‘—8}91\:}.
2 AT Aol @29, COVID-19 X

&ﬂ
T =

Izl vehd tAd golot & L% Bl 93
2= ﬁﬁi et COVID-19 24 & txgs} 23
FAI9 WE-S T =M 7 2ol 18I tR
FA FUE EF oM E vAE AE =x7F 23
H, Al T teFsk Hoke] Ade|rl Yeldt. =,
COVID-19 ¥ 717} B¢k T)x|"do] 7} Holke}h ZJEE]%%\Q
S o 4 AATE COVID-19 TS £3 OAY goje] 4
o] ®HistE Aelsd Q»—J,} 2Tt gAg gole U ﬂ
oA k= AFES U= Sojoh vERa, 281 3
o] FES S3 S5 AHE gofok vehuith 3 01]
HHE o7t FFel] #F gof, 28] AH|=
& 98 &oote A dEluith
A= disiEsollAl COVID-19 2A3o] txd goj9f
P =}l }C’j‘:}*— HollA &Jmzt Sl

o]
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