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TAStEEdoNA olHA olfi(emerging issue) e EFL 1980EHFE A
2ol7] AlZitt. wE A7 AHY ZAE Aicks ARy 2R79 ou|E ojwA
olfrthz EAZ ARESISIth
dg E49, 7]& ¥H9 H28(Bronfman, 1982), oJdoE= HAEsHA] E3E =A|
4 FA(Quigg, 1983), 719 HF2 M= 971(Ansoff, 1984), T4 2A(Flax, 1988),
A9 AH(Ramaseshan & Martin, 1992), AU7HSo] 2 =91 FoF BA|(Apt,
1993) solct. ulz &7 WHEke] WA EA ARIE AFS 4= Ue= olHA o=
‘olHA g|AF(emerging risk) & E27|% o}

X,

5 Yozt o|HA o= A 24 ZARS HESks 274 FP0ELE AREE
Act. oA, 7]HollA of/do] vk= ZE(Olivares, 1987)°Iuk 23 W iAol olst
Z1% Z9(Thomas, 1992), k&9 29-&(Kramer, 1990), AW FF-9] A4 917
(Cahill & James, 1992) 52| A7} A|71=81t. 19909 AAISH T S435] A=
I oA 719e sie] RIEo] AoAHA ZHE] SiAIZL o|wA ol¢E AT
(Lawson & Angle, 1994), SlgAloA= &3} T4 X}ol& ERlsk= A=&7t
g 95ftt= % (Fins, 1994)% A|715F% .

2E[5l7] A1t Hlolv] 9] A7 B JR | HKPandey, 2002), AP
SA] Hokg S4(Jin & Guy, 2009), Ate]H E&(Chantal et al., 2014) 5% FH
9] o]MA o= HIEQIt: 20009 S014 o|HA olfr= 7]F Wl $HEuky
o e &S dgtke HECr BEEHUKCutajar, 2002). & F5 ol
(Purohit & Devotta, 2005), I YA HSHMcilgorm, et al., 2010), vfo]32 &
ZAE Q] 34 T (Fernadez et al 2019) 5= 9= & & U
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WA ol A9 RS TS vl SHA19 %C_'—T_%% 07t WSS 55t
= ZAo] ALY A& HAF wgo] T8S ‘ﬂr—l—’— JStHHiltunen, 2007;
Mendonca et. al., 2004) o2 o|HA o|lxE F93F W3O E7|H(turning
point)e|4t T]FE &= HZX(a future sign)= 71'7‘ Bt}

H 1-1] M718 2 O|HY Olf Ak

Aoy 9 0|Hd 0|+
1970y OILX|Q 27|3K0il shock, EfAIAALE|, QIESI SE
1980y SHEQH, VHSHMEZS SHCZE X3, HRIE

1900 | MiA=tet 7H59] oA, A FEO| ME 71
2000ACH B 20 2&et ¢, AolH 2Y(USE), 482 HOR(EUN 224)
2010CH J|% el SHYElA Ita|o F&et TH

=X 2ol HiEEeZ XA+ Fe

1, oW ol
= 35 BAY FHA vlFHE AFole dFAES 5 Ul HEL A9
2% ZAIE A4St HiekE EASoF she AAVE2 4EFY dHolHuy SA7T
g olrE AU A= A7 HA g

AAo] g3} o|HA o]fE AZAGIAF =83t Konnola et. al.(2011)2 of&]
SHA HolA] = olHA O]*rr EHB‘oﬂ 717 Zolst7|= ofgotal gttt D o]
WA olp7F AlFo] obd gAF w|F ARglo| kS v Aow FIT FAES
AS5sHA] F3t. o|HA olf= dAY] AlE]A Fx2eF AdtE oo Jit

Rossel(2012) o7 ol4pe} 11 olp7t 54T AoR AldE = ofz] W 4
B2 o=t o|HA olgpol st H Aufid Aol FRth2) 71E9]

_

7t ujelg Al BolRt Azt Alseka sjashs 7|29 Ha

1) Y22 L3 23 “For foresight activities on emerging issues that are not yet proven to be of high policy imp
ortance it may be difficult to engage policy-makers in the process.”

2) Y22 CFg1 2431 The failure to take into account reflexivity in most approaches to weak signal analysis does
not make such efforts useless, only it is important to recognize that this is no way of determining if a weak si
gnal is indeed, on the basis of the dominant definition, a weak signal..
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g4 Ao AAaelw Yozt 4 e
3 AlSle TAREE A o]omi ol A5E A&stels 4] 9o ol
o] 1 At 55 qum»} elzsow 34

ojmy olnE A HeZ FHESHe AR AsiARittd o|HA ol¢E Atst
+ S°= W37} Qlojof Btk AF7HA] o|HA olE FAISh: WHoRE A
J’(Amanatidou et. al., 2012), AE7} QeHY ‘dujo] ZAY (Kaivo-oja, 2012),
‘]2 93+ (Ruotsalainen, 2018) 5 &8st

olZgt s SAE oW ol A HEH EA0] 53114715 0}"} Hr} 2]
SH 0= oJAI7IA] +AH A9 A1 45
Y 7hsAS Wolk ARl mEEol
o|77} Htdsk= AR 22 EZAIE HUsH H9]

¢

olm#] o] WEL 95t A2 HLo= Sl WA ARE LuES e S
T2 FS AYT = AEE itk AlAIAQI g Scopus DBOlA= A 30

O
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AeE 7I19EE 2= Aol dIE
‘digitalcracy’, AA| EoojAl= <& 78”1]% L=5h= ‘circular economy’, A]—ﬂ Hof
A= IS Qulst= ‘phantasm’ & EETtHh

olsje] Tk TRl of7]oflA kAl A2 A2 ARE daFser = R T

o5& o|HA olgp7t ofd, o|MA 7|t Folth. &3] ekl £ EAISHA
A% dojEo] o|wA olfpEta Foh= AFAREC] AAN, A4 I HolES &9
OEH gukdo g 4] 35t 2L TojE2 Yopr] ofHrt. dolE9] YEYIE 4
HEol: 1 ou|E mefotr|@t A] gt} o] A AW ERlIsh| fla A
olZ ®A|gk 1 | S AR ARRIO £

o xeflo] AP AR AxiRle] Aol AL B
s} o] AR 9JA}} Holof ¥o] WS A4 GRS u] ‘]51 %1\% 2o 1-?_1;_ H o]
o] %

=
A9l 5 AT ol £ ek =, HEAN] #)4

=
- ol
gt 714 <5(machine learning) o|th. $H-2 HOJHE AAEE F
A Q=7 ol 71YEE Aldoke IS YAEE0R FhEolof gt o &
T gl geog 7YsE 5T & 9loH olE 3t H2 o7t 87dr
T HA olf= 7|YEE ot Sk o] F|EE ojH Wyl FuloA] ALES
£A] gotof sttt 18R] o k2 7|95 T4 woljof] AR ¢HA| "k 9HA]
A &stR5%0], NE dol= ouint Q1S & ojE ARS]Z, AAY HHE YehfR] 55t
ot S molsiabd HPshE dlolE, £ ZotE 5= Q& HojEHo|lArt da
sttt o] FojA &4 wito], ES 59 dAF o]} opd AR sk £
st
olHA o]qF AT AR AMIA) 7|59 ZEoA
11 Tefet Hopo] AEHEo] EQot e O o
F}go] WEAolt}, o] oA AR Hle] 522 Qlojd 4= 1y, I At
oA g ARI7F B Hsh AFES T8ty ofH A
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Bl 0IHE Ol 7ol Jpyat HE

oM ol @470 7]dte] Hi= 7HEE olgith. o] e WA 710 ojuly ol
Qo] Tiet vl A Az o] aTHErks AL sl

b WAL oA/ 05Tt thE Zoleh (&, YL Jul FHa 59 ool lE)

P Zel ol EWH Webh oplet WA, 1A Wste] 32 Aol

b A, 74 wske A9 AE 25, By, 150] H2 AEA e A
3, 97, A4, AX, P\, B8 2w Adstel SR

rir

1l

AdFo] wlg AFAEZ °o|HA o], AT, IJETIE 5O Ao|HS AFThaL
ItHMendonca et. al., 2004; Hiltunen, 2008; Saritas & Smith, 2011; Amanati-
dou et. al., 2012). 184}, o]& Ate]9] BE3 Xfo|HS s = A=t Al &
A £ AT 5 Sl=t o|HA olfr= EFEe g EFAAo] mie =11,
SRS o ALS]E] FgFelo] A= FHo|tHKaivo-oja, 2012).

njgj7 Ed-Alsitts UukE ofjufet #EE §l=dl, Ramirez & Wilkinson(2013)
2 X5 A(ambiguity: different world view or paradigm), £%&/d(complexity:
fuzziness of boundaries), &d%4d(discontinuity: interplay of contextual
factors) & 37FA &7do] o™ w7} ESAstrtal wgitt,

E19f|A= o|HA olfrehs HES oF AlS(weak signals) 2 S84 ARESHHIL
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o|MA olgro] AFAR EElE Molitor(1977)E 557829 Wshs vlg] mjetslr]
Asf oM ol ARSI, T oA olfre] BT A4 T1Eal &
ol2& HHE ‘oA AHH(S-curve) & HERATE oA ABE(S-curve)?] AP of=fo]
STHAR et

>
&H

[©)

- olulg ols7l BAEE 2719 ol Aol AL ST 919 2ol o2
CHswelling towards a convergence).
o o]t §E2 7|E9 TAIE HIERY| {1t ¥E 85k ARReF E3E U
CHcreating a dissonance within the society that demands laws to

correct the problem).

=

o A3 AJ7to] SE H, A/E 2 Q= FFolY AT 7|Ho] #AE 29
tjeto = 1 o]mA o|fro FEsHA HtHpicking up the issues).

o AZAY SHAoA o] o]E =9lotal EAAZItHproviding a permanent
record on the issue and wider dissemination).

o o] o]{7} Yisk= AR wgto] s HHL HFoA HFolu AdHo=
851 A oA o]l glo]ZAto]E2 AFEHresponding to demands

for change).

Molitor(1977)= o]HA o]r9] 27| FAAE= ‘#Wl<& Zlo] d417Hinnate innova-
tors), ‘HopH 319 ZHE7Hleading experts), ‘H|EHo] A}5]E ofxelololx
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(deviant types-critics, cranks) ©]il, o]E2] olo]tjolE 514 U HEEA AFH0]
(think tanks and government sponsored research institutes) Yt SHA|9] W45
(academia) ©] ®olA] Ehitetd Ed=7F Hokal A5

o olr9] WAL AT B8] FEEL AL ol4e] 7] 2R TFIA A
SHoR 2 FAL 2 AAY A Aot W7o AFHE HoleK(1F 1-2)
H2). ARSIl Lol vl AASS A4 T AH19] WA meoli} EAlSe] o of
A ACA) F3L BA e AOR ofsid % 9tk Molitor(1977)% 1S o]w3
ol4r0] Z7] WAL B 4 ATk AP, o) olulg o7t 7H BA) A8l
22 BA] g B2 715 A
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% olarE Al7Istal AR o= A YEREE ofolyoiy =3, B 52 2
It &, o|HA ol ZA7 He WE 240 B
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=4, TAAEC] A2 UgEo] = &, WAIXE Alold] of" A5 2-go] HolA
<A & 5 Stk o|HA o|fE FiL vl HAARE] AR =ostal, 1 19
oM olfro] Wgo] HE FHMRS Aoltt. TS thet sh, E384, A
2 w7l wEt 22 o|HA o]t g siAlSlE Aotk wEbA ol U
AA o g molsfof o]MA] o]o] & M/ IS ol 4= QAL A Z3f] T
AN FEe AFE 5= AUtk

Molitor(1977)2] o]W# ol4 A7 ez Z=*o| ZWQa3sith o|HA o|4rt Ed
T Aokl AES|7HA] Bt B Eskal gt 8450] AR 9 PRt
HollA 17t =9l vt FEsiet
wehA] o]2et FRoA oA o|fE IHSHAY FAISkE 724 olRE Rl &
2 AN B Q7F Qlth Meissner et. al.,(2017)2 ZZo] YHo] EAgout HE
=0]aL 279 EAFAE Hsh] ol £4]0] & thFojof & o|HA olRE 3
ThL Z]A9H o]&2 oA olgrof digt yiFel QFO] Q1A ZfolojlA AR
(blind spot)’ 7} &4} 3}——i ol AR wizo] ATt o|HA ol BA= SHA| X
QA STk
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2 A YR Tt A1) 1
AlZel BAY, w91l Pt b Wi He *]‘94;‘4 Ax=d Foll 55 &1L %1‘:}-
IImola & Kuusi(2000)= °|H74 olf+E AstaL olo] g5t ol oxe] F3
(surveillance filter), ‘W% ¥iZ(mentality filter), X4 o|a}&A(power
filter)” 521 Al 7HA FE 7} Z-g{tthal 3245131 o5 oW ol4re] AFAHE0]
Z1Ake] G| wjzofl o|HA o]t *1419] ®Iflof| EolAY MU =A1E AR
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OI0f% Olss F3H 2KEoll izt ol

A=A wlgf o|E(strategic foresight)' = ThFet tiQta] vlEfe} 7143
7154, 224 T 7Rkt M= vl &S Bof 23

()

u
= L=
o sEHlE YT 5 Aer, A 7|9E TS 5 e S T

QL M mlEf oS o] TRl 78 2R152] ®isiet ol mE o|HA o]

T AR AlA" HS}o] oS AAHCE ks IE FAFTT Tl
= JARAZE F gloH, Jgnkal off A2k glo] AEE AlXtE ottt &, HH
= g9 Aot Hlof QA E 92 Aol

A4 ol &2 ‘A4 A&(strategic planning) @] o 7194e 4= Q. E

g A AR 2F AL Y 8452 viEiEd Hslet ARAIA AsiAE 5= Al
&2 ol ol 7hsAde EsHEA Tt v

st o2 glosl sl wgos Aolak 2 9l

ol ulH AFH A 71goM FHo| AEde IkedPoh= HE ko] =

o|MA o]f E4(Emerging Issue Analysis, EIA) WHES @4 SejuA|= o
u ol BAASAI LY Aol gt v avE 4o 5 Qe olwE BAske
AZRolt). oW olf= @AEAE 4T oz od 4= lou, FAAARIA A
o] et FAIE0] g olaret W ARS] FAdol s A}

o] FF=o] BANBIAIAE WollA At i o= Edleg ARttt 22
olep7t EflEg ARt H, t& TRt FASY WS ot Rt dH9or IF
< 7A+= Y7TE#A=(mega trends)Z AT}

ol ™ v e® Al 91(2020) A= oA ol B4 F A, &
7ol AL, 75 A A5 6 A, v 2, IFE 52 Vel ©f
WA olE HE3tA ke AEE AL o|HA ol B4 F shuel At
42 B4 7197 b 719E0 Bls) F45H S71ehe 'S BYJo=H, ol

1]

O{Nm

juie

H1% O Olsr F7§ 2pmof thet ofsf 21
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S PAAL JIADIE S99 AvgE T o], ool olrel £
E4 % shuaa] GA4e] FE3l0] ol4 79
28 28 /M5 WS gusistir.

U£5(008) oluly olse] EorA, Bukd muje, uabAs, dole 2a

83 AR} ou 7lsA Sog QoRgith o|WR o]4l EHkA mlugo] 9jig ]
AR SR RS AL o], o]47h BT ShabErhe AR o] He
chlo] Sk 7bAe 4 Itk HAFAAS] A9, 71Ee] BY, A4, JK, 44, Ed
E SOl o, 71E AARE S8 o] otk E43 Ansct. dolg
nx0] A9, oA olr2o] WA FsAe] i 44 AN o)l Thet HlolE e}
A Zo] AgkElo] glolA] 712 olele] 7|ulket =) Mo AL ks At

R e 1o
AQ
ﬂHN'
el
3
H
= 5

jui
(¢]
H-l
A
5

R o
FE
(e}
m
o

oM, FIAL AAASIA LG & Leix A e A uld Edoly, e 2
7 Wake] Hok(seed) & APEIKE H] Jlofitt. o]o] o4k FF 77 EACE A
Astol 4D AL Aout obd AANBNAHNN & Eeuy gom B3
o] .

O]f—ﬂ‘é‘]— .%D%Oﬂk] O]EHX] O]_/l_l‘..‘:_ ﬂOﬁ]oP_,] ﬁZﬂX—]y_/\]/\Eﬂioﬂ/q l-:._,]ﬂ‘—- Ok—“_]_— Al
S(Weak Signal) U ‘Z7|4X A& (Barly Warning Signal) 7Hg@¥ dWAESh= &=
o] AH(U=E, 2008). °|HA olfret Uit EHE, £ EME F2 H7tEAE=S}
o AodA E oA o] W IS Ak (11" 2-113 2tk

BAABIAAH- Q] tfeFst o]pet dANES Ed(emerging), TR (breakthrough),
A growth), JZ(maturation) 59 WAS AA ‘S AR'E wet wAsty A
Sitct. [Z1 2-119014 oW olgr= AXE SA FA9] 5 ot B o &4, A
Sk Aol A gl RS WA 3o BT wEAd, B Bl EAcks 271
SAY @dolth. o]Hg oA o]fp= AlZto] SEWA, AHAARIAIAY W TheRRt
FAEC Yl A4 AA7E Ha, A 58S 7HIA =ol "AAR-(critical mass)

A

22  =Z3oione
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ff n_]lo

A7) et 222 o] Zo] 44 5L Sustel shte] Avtdel Edee W

ot olqr= AAARIONA theFet s} ghikE AR FF EdE oz}, H|7IER
(Mega trends) & HrAgich

@)

[

-

Emerging
o]& 27| Issues _,

[32 2-1] O|HY Ol+2| EHERZO| WM Py A

of7lol A 7] WP BE o]mF of47t EAER Waske Aeo] ofjehs AR
o FZafof Gt ool TR TIRE FASO] TAlT 14 L A8 SR o)X
7} @IRke] AR A9, ol WS 1 the XSk 3o Aol(ransi-
tion) ®I7] F8He 97t Wek. o] A% ofuA of4 H Yube EdCE ARAAA

Ao Al ST B (fads) @t

5 EAES] o 247 W] B9, FAE drides Adep] du, ¥ 1
olEjg} R} o] ZAwlo] s EAO] WA AP o|Fo] U]} HrjHom 4
st} S, oluly ol BAQ] A9ole %

ﬂl

3 AFAQ EdE £4 9T Aol
Ho] WQshy Exo] AWsHA] 91 293t EdCE wHsH 2 o] 7hdd)
U1 s o]0 AAALEIA dtolet ukE Falol tigt kA ol wwsjof sl

H1Z O[T Ol &7 THEo| 3t ofsf 23
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r Stabilization
:IE{:E:::?;{]S! HEg 5N 2H =%
or : = & practices, rules 5%
Accaleration
AEY P TS
siziol tha # 4t
B HE, A HE X Tirne:
(seeds?} #4 % incubating<l= €7 gy
Predevelopment Take-off Begins ta shift

Z£X{: Rotmans(2001)

[O33 2-2] AE7|eAARe Mats &8st 0| Olfol Tist aty HF

olrA olsro] T I HAHolal FEHHSI ol A o= HoFd = gle
™, olere] LT} k2 FAARIA AR 24 B4 HolE s " wet

A, o|MA o]fro] hito] whE ARS] ®slel “HeHtransition)' = FAIAIRIA| A o] A
BeAoE Ay FE Y ¥k JAAAR oo 4= qlom, B9 1 IA Lt F
3K co-evolution) IS ESFSHH[1H 2-2 . [O™ 2-1]04 AmE, oy
g ol &4, koF, AR, As 59 9l wE EFEsh= ARIGAA A" Hgt

[e] = =]
= SR

o
E

ol WE ARl Wet S [
d 2-3]3 Zo] AARE vF . dig 7=, 7 ERE=R Kk | o|HA ol
o] & o mE AR WSS Y dAR FESIT A, olHA ol 57l
U2 ARS] Hste] #oto] Al Hotsl= TAIRl pre-development®d] @A|, &4,
& FAIS0N 2%t o|HA ol A<} ofo] wE ARS] W} kof(take-off) BA, Al
A, olHA ol HXA gt wE FRAA = WS Sy st 71Est
(acceleration) T4, YA, ol4rd] 7 EJME=g4 Wsks o e AM2e 54 o
P T(stabilization) GAE AXA "tk olEg HZ HFFCE, Rotmans

[m ol

>

24 =spjeiny
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(2001)& o]HA o]4r9] thaket B AR oA o]4ro] A7 WeK(direction) ©]H
%) o]4r9] Al 1 H(scale)?} o]HA o]4rQ] EAl & (speed)dl WEF AR THE EA

= Hole g AEsIA(2d 2-3] ).

Indicators) o Time period o
for social o >
development

Size
Spead

TimEr
Z£X: Rotmans(2001)
[38 2-3] O|HH O|f2l ZIgt 2Py =2 324

o] T2 ofu ole] Wzt Kslol W2 EAW=5Re ANB(macro landscape)
o] H3lE S5, ole MEL BAXRIAIAE gt 71319 “Hwindows of
opportunities)& ATt o] &3, &ABsHA| gkl ERER WAL o|HA oo
izt Rt FAIE9 sfiA, A dioto] Higt 719 3 A% Hok= Mz Arlet
71 YUAl(niche)2] A9o] AP 4 QUrh. o|AH M= FARRIAATS Heks
o|Tl+= o|HA olfr E ®¥3to] H9K(seeds)e SHidl HHA7 = YoM = AA, 7]
&7, ASlA, FAH, AR A HGA stH SEI B4, o|HA olE sHst S
Sk o Zagt 7ls A49 A=y &8 9 gHilo] ARt

o] ¥GoflAf oA o|F7t AF AZEHT oM olRE HIF R A2e BAIAE]
N2RE Aete 359 MEYA B4EHER 9, 2014 Grin et al,

2020). o] Z

[¢]

< ol ol7o] S0l e Ed=zo] I yFoA HAASIAIAE
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(33 2-4] O|HY Ol2| Tt 2P & ZFMALZIAIARL HEt

f

olu|g ols BAoIME 54 2L olf7} Zest EFCE wsks 7] W4 v
oF ol4re] SHt 9 As} BHL AAHE Zo] Fasith S oufy o4t IR
EdEg 4Astn sk Arlvh Hs U (niche)ol N SiF ool tigt ww
2 71 A 50| o4 A FHE 3t Y= AJAZIL) 7, FEI} &
AT Bdo] =2 ARRleL 71 SA1o] HiRRdS AlAISHL AFSlE] Al o]E©] ‘41
M 2L UAE Hostl 45k J32 idstks 852 & & Atk

olulA olgi7t Mk AAgatA, olsroll T Blolelet Hrt A ofole] g

Y3}t 54 5ol o3t ekt ke 7| oi7]o)A, olmF ool thst 4477 o
m] Hojo} o|my olre ARALEIA AN ST HE3H] 9t ekt A 43)o]

flo of

ol

3) IS ST, 0| O%+2 & ! oiiAfolk= Ol St =X 7|3, FRgH 3 1A, MY YHAAH, O[T Of72f ZRAL
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undercumrents counter-movemants

mioderate nl:hp-mgm’.ﬂﬁ

reqimes

i
niche-regimes

&
‘radical’ niche-regimes
l.-.1 r_-;“;: —

{mr:udcra&
niches -
o,

™
T

——

£%{: Avelino(2013)
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Macro level landscape)

eg) 7% H2CHY, A3
74, X @, 2AH Yol

; 0 Meso level (regimes)
5 eg) 74, 71K, A HF,
. 1 3 N9 7H BA, oA 2
: H HEHI, HijdA
s : v ! :
4 ! Sl ;
L A == 7 Micro level (niches)
) r'b hﬁ ¥ y -‘f

o 1719 WHT, Y 714,
o B ‘1 : oy o/

[23 2-6] O|HY Ols2| Tist 2PHol| W2 ZMAEAAY Het £ 324

ojmA olfr9] A7 & T ol mE AHAARIA ALY M= YA (micro,
2 niches), ‘A8 2 7]&HH(messo, -2 regimes)’, L8121l ‘AAIZHE(micro,
2 landscape)' 2] Al 714 Z}(levels)?] AXA XgE SXISTH(IE 2-6] ).
of7]ofl A wlAlA Q4] sl UA|(niches)= ©IMA o7t HAAARIA| A0l X
WA Shibsto] 2olHA EHER WHds] og8E 7HE 4 Sl et 9414 Al
7} o|FoA = AR F7HE YRRtk

7oA WA= Tt oA olfr= A 71 HAAE A A0l 7Rkt B
7HA, 71, 1E|aL glRol ofs AWM= R Eoh= A9 Bk 181, WA o 4

o sigsk= AFe] H 7sddS £ o|HA olnE thfet FHIE SiAlstal A-8she
Y, A=, viE, 27, 7 52& A

P

H:

l‘l

AXNA 849 Afole 757 ENTEA ST ofHA o]l o3 AXA w3t A
& QquiRte). oAY, oA olfre] A Y W Il wE ALY ¥
Sh= 71 AR M 71, A9A B ¥ 522 4E vAH(micro-level)
84, 71, 7K, SRE HIA, A 7 B4, olsiEAIRF I IEAT 52 =3I |

i}

28 =ZsojEeiny
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A(meso-level) 84, T 7|& Hrhd, AFA 714, AAALE, =4 BA 5=
okt 74/\]7“(rnacro level) 8459] 3H4 Ws}E o]t}

o AgRt Hiel Zo], o]HA ol FF i EATE Aot T Y
AUt obd] HAABIA A A 2 By a1, B0 w2 olfE B &
Ut 1AL oA olfr= &8, koF, A, s 5o dAE E9Rt olf A7 H
235}t oA BT Hed, B34 50l Ak 271 A2 A= olsid

flo

o EAIES W ol A4S Tt Aol
AT HIHEA HIEEE ST, ool ool 9 AFS HHHo
B2l ol WA HAHOR Aol 4 glom, oo WA Ul SRS AAASIAIL

ES
g9 x4 B4 s FHoHA =t
ojHA o]l Fhito] wE A WHI W H¥Mtransition) HAIAFSIA| A A
AeAow Afd FiE W Hste] HAAR ol 4 qlon, B0 AR &
3K co-evolution) IS Z3olA Hrt o] T2 o|wA] o] A7 Ipgof thsh
o3 o]HR] o4 AlHoj|A] A|AEA Ao Z QAL AR olst AL 2L
3, ok AR doflAl= oA olfr] A7 IFE FAISIAL dl&sk= o €8 7ed
oefgt Hlole &2 A stax} gt

olf
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OCi Ol CISOIM GO[E] Ehay

A wfF o& &2 o &2 Al 7] F2 dAE T39I A #A 2A
= Holg 9 AR $H& HEFO R Y&, AR, A, BA, & 59 R4 A

Aog sPg/dol il uhFElo] &2 olgrol gt AEE AAF =R Fysk= 1FFo]
o & WA dAoA = o 2 543 Holy H AEE B o R FAVH0E Y
234 olfreS A mH 3 ¥ISEE S5, olF B R nFiehy #iske]
AU F Ageitt. Al HA dAoA = EaEtt AU E 24, 7| &
o) 71sio} $I1% Blof thet ololS wom B3 W ek theke st Aol
=41tk

Kedge(2019):= A=A m| ol& o] [ 2-1]00A4 AAIE vRe} 22 H] 7Fx] 9]
T8 TYAE o|Fo] &84 AAFZ(cyclical relations)E 7Hl& Fx3th. A
ol oS 7Rk = vl A= AA, vl Fe Hskall 9 o|wA ol
st M(Explore: Scan the external environment), &4, T[] Ayl 7S
535t 0 7t B4 2 AUEle ==(Map: Develop future scenarios and
innovations), A&, A& oote] AA|(Create: Design and execute specific
action plans), YA, IA 2 @] @4 &AL v &7 W3S 12EE AFTA
LZ{(Discover: Challenge old ways of thinking)?] ©AZ QFHT}

Kedge(2019)°fl W21, 4] 7149 ‘ﬂfﬁ]—‘i el 1‘5:?—-;1}—1 Z-go] oy, 4% AAE
= qlow, AT mow S AR &89S FRATHILEH 2-7] 7HaD). of7]o|A o]
WA olqr FH A 9 7] A erxqo A ‘?i A A AP A E Explore’
Al ZFFETH & 5 QItHel2A] 9., 2019).

30 =3njioiny
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[E 2-1] M2 0]2 O|=(Strategic foresight)?] 2 |
1) Explore: Scan the external environment (25 2t HSIQOI0| CHEH &)

v

2) Map: Develop future scenarios and innovations
O]z AlL2IR JHYS St CiYfet 02 7tsd B 2 AL =F)

OO O~71 =x
v
3) Create: Design and execute specific action plans (= CHOF A7)

v

4) Discover: Challenge old ways of thinking CHS{otH] == & 0|&t)

!
[
i
-
¢
&=
rE
H
-
& - i l‘..-'
% T
:| Fes
[ -
m' - ’_‘_,,-'-' J_,-H"'F'"
short/fast cycles hongslow oycles

£X: Kedge(2019)

[1& 2-7] Strategic Foresight®| F£2 CiA|Q} CIEXM X

)T ol ol4r FHFS BT 27]o] AEs] gelAE Alxwld BEo
& olz:0] gy, Ale ul 2 wfelo] tfst ofs)S mmsjo} Tt oleid Sl o

HA o]y THIS FASH| 95t ‘o] A7NY(issue scanning)’, °|4 ‘TF A7NY
(environment scanning) @] 7|¥o] ZFZE) olf AMY 7|HE o&31R] E35t 7]

_

M2 0|0 0l CIZ0lAf clolg 24 w31
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2 B39t v &7 WHekE 9IS
H7 ol A7 17 —/—‘T— ol E HAIY 4= Q= tHUT HEY FA9 59
Stk

ol&, A7FE=29] ‘Risk Assessment Horizontal Scanning X2 13H0] A
gt HIAE tojE], SNS, €&, 7|AL HAA dlolH 59] H|FF HolHE
X, s dlojgo] gt A8 9 A& v ®E o|HA ol
HlolElE SN Q= Ageltiel2A] 9], 2019). 18jal F= - A6ke] Horizon
Scanning Center' o|A= vl A% I HiAe} &4, 3ot 9 7]& &%
HolBE v CE o|HA ol THFZ APHIE v JIehEHXI o]+, 2015).

Schultz et al.(2012)& °|™A ol¢, EAE, I21 HZIEAE 79| o]
HI O & o|HA o]fpof| A AlZtsf thF2 QAo = FHQIeHA SHitE= IS (1L
2-8]3} o] AAlstA. o]dt WS B O =, Schultz et al.(2012)= A|39] X
(the 3rd horizon) Il 715ksl], ¥ w2 ekt A& E(weak signals)o] o1%
Al dstal X8k ARJA =93ttt [I8 2-8]o4 AR FH(y=)2 ol T
ghito] TE g9 14 2 UEH L, 71E S(xF)S AR 555 U

il
lo
N2 o

rir

ool o
%t o

4
X

4ov
HL
‘
>~
e
filo
(o]

Il

XE Ol‘_u _4 ot

: ek &
A A3 e} o] o w A AE dodel YR e W AAES
Al

g, g FGoIA oA olreS AH A= dlevh, ek, AR 59 9
ZASo] o3 22> o]HA o|#Eo] AR3lo| St

o] g2 MEZ T olsr= AE7Fel ol A=, Frs, WiAR 5wl o
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2 5o AR SpbEch. 3 ARSlo] Bl olu ol4o] S4t |z}
et Sl e oS ulow, HRe} TS AT oS B i
FARA A8t A £A 5 A=l oM olgol et theA 5L A =
o}, oleie e AH, ofmA ol AgkEl 2R LX) Jelolq M Zo] o
2}, TRt FAS0] AsAskn AgEstuA AAA Aol mHEs EdER 1}
ozl

3™ harizon
global: multple dispersed cases;

trends and drivers msttutions and government

MEWSPAPers; ews magalmnes;
broadeast media

laypersons’ magazines, websites;
documentaries

Development of anissue

laecal; few Cases:
PMErEINE IS5UES

specialists’ journals and wehsites

scientists; artists; radicals; mysbics
Time
Z£X: Schultz et al.(2012)
[ 2-8] O|HY 0|0l CHEX QUAOZO| =hik uby

U23(2008)= ol#gt Wl 71wkste] ojm ol ©AE oAl =W 7 1l
ol v HIERF wiAu sfe] AE 2 tofet H|AF HlolE 59 FHAT FE
A(source)d WRAS x5t v Qlcy. UE35(2008), Infinite Futures(2006) 5=

o|mF o] WA TA wt o]rt AHEE= £33 HolE S @RS xSt
ok A= O]UV] ol4r WY 27] E‘WJﬂoﬂh H|F5 2oy, 7 A4 R A&7t
o o2t & SF &4, FE Ad, &5 &d 9 &9 =& 594 o7t =&

= A% OJT;L ‘jr

H2& O/ Ol% OISOIA TlojE 2wy 33
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olerE A FA T FHAZ Hol, ALAES] AAAAR HAF o]t HAIA

o= —QVPQEI Bt ‘1'15‘4i Uﬂﬂﬂ, AFUE, HdEAE ZEE SoM H oY

EP @ Vi
D
E
- |
of# | l
+H F7 ¢ Y
: | |
| |
B
A |
I L. A7
N1 N ojojiol e M2 OAL UB PN HEB PIA Ml 31
FE -
=8 LEEL WAAREA, - TV, ACL, - ARAR HOUHAN STNE
SF L4 g2 A | 08X 2 1M WS EH
HERHE PIEE = O EEM ey 28 Zzagadr
HR AW -2UNYG .- =30t v DA
B3l BH - MRYEUA EMCAY - WOHEY
WA EE  WAN | - MEMOL PO
N By, 248

EX: LES(2008)

[2% 2-9] 0% =& I a4 BHOZ 0l%2l 20T A2

olotoltiol) B3 M2tk A TS AR olsrel 44 Fejo] B,
7 ol#e thEES) Sfs) ARSI} AL o] AGIAE TV, SNS., e, o
FAEHALD 52 A0 o|u olgert At B Yolrl, RS AlLgle) o
A BHAAE o5 olsrol ek AT} S Fo] A=, o]y ol o

82 ot 02 olojlek A GARE SAER YA oI olied Y
o] 3 aol o] YA} e WK, WSk | SoIM AgEct ol
%9l waw Hue] BHoR ool ‘solmAlolife-cycle) g Fst (19
2-91} 2tk

oleie WYL Mo, UEBQO08)E ol ol W Bl vt g s £
do] geiAll 54 nolng ooy ol §AlE HAE ololtio] A& WAt A

O % 1o o{N nZi
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H2E O|HHE Ol M apd

Ol

A oA ol FHZ TS SIat T ol
S L ERE Bgog olny ol%d WA 1Y & o)t
I AR WA dolelo] tie olshe Y ek, AR, B AToAL 7
£ A7EY) P2oIA I AN 2Dt FAEC] ofs) @4 ol
% ol B, Al 2 WSl (AR HIL AQekIA ek,
o, (23 21019 (23 2-11114 AN Bfek o, wlef A% Buse} vl
A1) $7 WSS dlEehn AR Eolq BEHE A8 @AH S0 Mﬂ ol
W B BACIASYEL, Fax 20| oful olset T 2ol 24 o of

% 90 7B AAS] GEoE WASS HE)ska Aok,

=
—_—
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15 The Joint Research Centre
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20 Policy Horizons Canada

21 Science for Policy report by the Joint Research Centre (JRC)
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Rank Keywords Rank Keywords

1 Fermi paradox 26 Resilience

2 Anthropocene 27 Cultural Industries

3 Existential risks 28 Post—-growth economy

4 Epistemology 29 Post—growth business

5 Future orientation 30 Sustainable business

6 Trasndisciplanarity 31 Not—for-profit business

7 Circular economy 32 Moral evaluation

8 International relations 33 Institutional ethics

9 Tourism 34 Behavioral ethics

10 Food 35 Greenwashing

1 Expectations 36 Sharing economy

12 Energy policy 37 Digital society

13 Sociotechnical imaginaries 38 Community engagement

14 Higher education 39 Partnership

15 Renewable energy 40 Poverty

16 Energy transition 41 Human health

17 Agriculture 42 Migration

18 Cities 43 Housing

19 Degrowth 44 Human rights

20 Global catastrophic risk 45 Effective altruism

21 Power 46 Animal ethics
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Rank Keywords Rank Keywords

22 Long term governance 47 Long termism

23 Policy integration 48 Homelessness

24 Adaptive governance 49 Social robots

25 Flooding 50 e-health

E 3-2] Technological forecasting and social change X'&9]
E|Z 6uZE M, =Y 2 d9 5071 7IE

Rank Keywords Rank Keywords

1 Digital transformation 26 Technology adoption
2 Innovation management 27 Electric vehicles

3 SMEs 28 Energy efficiency

4 COVID-19 29 Innovation ecosystem
5 Smart city 30 Academic entrepreneurship
6 Decision—-making 31 Environment regulation
7 4th Industrial revolution 32 Upgrading of industrial structure
8 Trust 33 Industrial restructuring
9 Crowdfunding platform 34 AR

10 Technolgy upgrading 35 Al

11 Well-being 36 Ecological footprint
12 Risk 37 SDGs

13 Crowdsourcing 38 Gamification

14 Openness 39 Mobile money

15 Carbon emissions 40 Technology acquisition
16 Socio—technical transitions 41 Peace engineering
17 Healthcare 42 Incremental innovation
18 Human capital 43 Intellectual capital
19 Knowledge spillover 44 Equity crowdfunding
20 Developing countries 45 Job insecurity

b6 =sojzein



coc H3Y ool JIfE =& abgat Zat

Rank Keywords Rank Keywords

21 Telemedicine 46 Mobile payments
22 Entrepreneurship education 47 Collaborative consumption
23 Grassroots innovation 48 Standards

24 Resilience 49 Microfoundations
25 Value co-creation 50 Green bonds

[E 3-3] Security, Safety, Inequality O|HZ! O|# 2A1 Zn}
(@) M7, 2y 2 Y9l 5071 719IE

Rank Keywords Rank Keywords

1 COVID-19 26 Industry 4.0

2 Food safety 27 Health risk

3 Food security 28 Quality of life

4 China 29 Income inequality

5 Clinical trial 30 Fungi

6 efficacy 31 Regional inequality

7 Clouding computing 32 Drug safety

8 Deep learning 33 Angiogenesis

9 Fog computing 34 Curcumin

10 Image encryption 35 Digital divide

11 Privacy 36 Edible insects

12 Malware 37 Ontological security
13 Gender 38 Poverty

14 Pandemic 39 Construction safety
15 Mitigation 40 Food waste

16 Cyber security 41 User anonymity

17 Race 42 Cyber—-physical systems
18 Cancer 43 Sustainability transitions
19 Vulnerability 44 Social determinants of health
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Rank Keywords Rank Keywords

20 Neural networks 45 Autonomous vehicle

21 Internet of things 46 Health information technology
22 Silver nanoparticles 47 Social capital

23 Nutrition 48 Seafood

24 Education 49 CRISPR

25 Biosimilar 50 Urbanization

(b) Et 20F g 7I9=

Emerging keywords

Keywords of propagated fields

Food safety

edible insects, insect rearing, microbial dynamics, high—-throughput
sequencing, microbiota, industrial scale, plate counts

Food security

1.5 degree ¢ warming, climate change, extreme low yields, wheat
production, soil organic carbon, carbon sequestration, soil, demand
management, desertification, land degradation, land management,
risk management

Cloud computing

cropland mapping, cropland areas, google earth engine, crop vield,
data fusion, agriculture, food security, cropping intensity,
vegetation indices, remote sensing, cropland classification, water
security, urban agriculture, ecosysten services, urban resilience

Deep learning

Fog computing, loT, intrusion detection system, security, security
attack detection, blockchain, S/W defined networking, Al,
electronic mail, privacy, anomaly detection, encryption, loT
security, smart grids

Fog computing

Fog networking, edge computing, loT, security and privacy, smart
cities, mist computing, smart cities services, hidden data attacks

data deduplication, proof of ownership, privacy protection,
authorized deduplication, location sharing, blockchain, e—health

Privac . . .
vacy systems, loT, cybersecurity, ownership transfer, secret image
sharing, homomorphic encryption
education, health care, human-computer interaction, security,
Vulnerability cyber attack, intelligent transportation systems, smart medical

systems, smart home, critical infrastructures, network security
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Emerging keywords Keywords of propagated fields

women empowerment, dietary diversity, gender, incomes,
nutririon—sensitive agriculture, smallholder farm households,
developing countrie, food and nutrition security, farm production,
agricultural transformation, Africa

Nutrition

sustainable development, inclusive human development, quality
Education education, inclusive development, inequality, financial
development, information asymmetry

carbon emissions, urbanization, BRICS economies, renewable

Income inequality C .
energy technological innovation

Regional inequality | urbanization, urban expansion, economic transition, China

water—energy-food nexus, integrative environmental governance,
policy coherence, enviromental policy integration, urban
sustainability, resource management, infrastructure, coal produc—
tion, agriculture, production—possibility frontier, shadow price

Poverty

food losses, food security, storage innovations, postharvest loss,
Food waste welfare, consumption habits, farming, food supply, horticultureal
products, lockdown, resilience, zero—acreage farming

green space, provisioning, urban-rural transformation development,
Urbanization land use transition, farmland protection, rural sustainability, urban
agriculture, urban resilience, croplands
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Rank Keywords Rank Keywords

1 Pandemic 26 Cloud computing
2 Telemedicine 27 Safety

3 Anxiety 28 Machine learning
4 Depression 29 Landsat

5 Telehealth 30 Muslims

6 Lockdown 31 Qil spill

7 Stress 32 Social support
8 Galaxies evolution 33 Occultations

9 Resilience 34 Collective violence
10 Deep learning 35 Marine ecosystems
1 Privacy 36 Distance learning
12 Online learning 37 Ebola

13 Epidemic 38 Semiconductors
14 Internet of Things(loT) 39 Parallel computing
15 3D printing 40 Materials science
16 Space vehicles 41 Hypoxia

17 Big data 42 Psychiatry
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Rank Keywords Rank Keywords
18 COVID-19 43 Photocatalysis
19 Immunotherapy 44 Manganese
20 Climate change 45 Islamophobia
21 Personal protective equipment 46 Crisis
22 Deepwater horizon 47 Zika virus
23 Wireless communication 48 Collaboration
24 Mental health 49 Recovery
25 Natural products 50 Genome editing

(b) Et 20F T 7I9=

Emerging keywords

Keywords of propagated fields

Pandemic

social isolation, depression, eating disorders, recovery, gender,
sexual orientation, well-being, anxiety, stress, mental health
intervention, general population, mental health services, fear,
sexuality, psychological distress, postsecpmdary students, higher
education students, academic stress, fear of infection, depressive
symptoms, stay-at—home order, institutional dissatisfaction

Mental health

work attitudes, work engagement, job satisfaction, turnover
intention, sexuality, COVID-19, anxiety, fear, psychological
distress, depression, lockdown, pandemic, lean services, death
distress, happiness, risk perception, short-term social distancing,
social isolation

video devices, communication, telehealth, corona virus, healthcare

Telemedicine disparities, healthcare delivery, telemental health, telepsychology,
therapeutic alliance, videotherapy
. . social sensing, COVID-19, disease tracking, real-time, information
Social media o
distillation
forest cover, data fusion, machine-learning, temperate forest,
Landsat savanna, synthetic aperture radar, amazon, land use, deforestarion

drivers, urban

Distance learning

COVID-19, mental health, mental well-being, postgraduate,
videoconferencing, medical education, video—-based education
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Emerging keywords Keywords of propagated fields

crisis management, resilience, luxury hotels, rural tourism,
geopolitics, online delivery provider, risk perception, fiscal policy,
monetary policy, tourism sector recovery, vitual reality, digital
tourism, augmented reality

Tourism
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2018 Total 1

© Geology 1000 %

Fighcharty com

2019 Total. 5

Environmental Oceanography: 2000 %
Sciences & [eology:
20.0%
Sociology: 200 % ““"“ﬂ Anthropology. 20.0%
Marine & Freshwater
Biology: 20.0 %

Hi ARCHArTL COMm

2020 Tolal 1

Plant Sciences: 100.0 %
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[E 3-5] Unprecedented & L7, SHEd #H 49 20074 7|E

Rank Keywords Rank Keywords

1 Pandemic 26 Cloud computing
2 Telemedicine 27 Safety

3 Anxiety 28 Machine learning
4 Depression 29 Landsat

5 Telehealth 30 Muslims

6 Lockdown 31 Qil spill

7 Stress 32 Social support
8 Galaxies evolution 33 Occultations

9 Resilience 34 Collective violence
10 Deep learning 35 Marine ecosystems
1 Privacy 36 Distance learning
12 Online learning 37 Ebola

13 Epidemic 38 Semiconductors
14 Internet of Things(loT) 39 Parallel computing
15 3D printing 40 Materials science
16 Space vehicles 41 Hypoxia

17 Big data 42 Psychiatry

18 COVID-19 43 Photocatalysis
19 Immunotherapy 44 Manganese
20 Climate change 45 Islamophobia
21 Personal protective equipment 46 Crisis

22 Deepwater horizon 47 Zika virus

23 Wireless communication 48 Collaboration
24 Mental health 49 Recovery

25 Natural products 50 Genome editing
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Rank Keywords Rank Keywords

51 Perovskites 76 Cytokine storm

52 Air quality 77 Harm reduction

53 Phosphorus 78 Drug repurposing

54 Metamaterials 79 Threatened species
55 Heart failure 80 Federalism

56 Lithium batteries 81 Public health

57 Carbonate 82 Self-assembly

58 Digital forensics 83 Loneliness

59 Transfer learning 84 Crisis management
60 Cosmology 85 Growth

61 Accretion 86 Sustainability

62 Moon 87 Senescence

63 Dehydrogeneration 88 Healthcare workers
64 Nutrients 89 Quality assurance

65 Neural networks 90 Radiotherapy

66 Protein engineering 91 High performance computing
67 Localization 92 Convolutional neural network
68 Evolution 93 Signal transduction

69 Human impact 94 Nanoparticles

70 Al 95 Metasurface

71 Burnout 96 5G mobile communication
72 Sustainable development 97 Refugee crisis

73 Transport 98 Teacher education

74 Misinformation 99 Permafrost

75 Airbnb 100 Augmented reality
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Rank Keywords Rank Keywords

101 Black hole physics 126 Global analysis
102 Sensors 127 Random forest
103 Inflation 128 Quarantine

104 Higher education 129 Sprat

105 Biosensing 130 Bulk heterojuntion
106 Surveillance 131 Formation flying
107 Blockchain 132 Clinical research
108 Hurricanes 133 Data management
109 eHealth 134 Cosmic rays
110 Remote sensing 135 Nanofiltration
N Biosynthesis 136 Democratization
112 Brexit 137 Business intelligence
113 Optogenetics 138 Biological techniques
114 Hydrothermal synthesis 139 Connected vehicles
115 Neuromorphic computing 140 Infectious diseases
116 Energy storage 141 Astronomical data bases
117 Resource allocation 142 Forest inventory
118 Biodiversity 143 Sustainable tourism
119 Molecular imaging 144 Damage

120 Antioxidant 145 Trafficking

121 Inflammation 146 Species delimitation
122 Taxionomy 147 Non-native species
123 LiDAR 148 Professional identity
124 Cancer 149 Home visiting
125 GIS 150 Water balance
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Rank Keywords Rank Keywords

151 Fast charging 176 Clinical trials
152 Association 177 Typhoons

163 Cooperativity 178 Oxygen evolution reaction
154 Fuel economy 179 Gas separation
165 Digitalization 180 Google earth engine
156 LTE 181 Energy consumption
157 Circulation 182 Seed dispersal
158 Hydrothermal stability 183 Protein secretion
159 Trajectories 184 Metabarcoding
160 Infection control 185 Photogrammetry
161 4D imaging 186 Drone

162 Crude oil 187 Extreme events
163 Humanitarianism 188 Industry 4.0
164 Supergiants stars 189 El Nino

165 Cohort study 190 Cycloaddition
166 Earthquake source 191 CRISPR

167 Drug therapy 192 Anthropocene
168 Ozone 193 Quantum dot
169 Computer architecture 194 Nanosheets
170 NO2 195 Medicinal chemistry
171 Biodegradation 196 Precipitation
172 Emergency response 197 Demand response
173 Sentiment analysis 198 Medical education
174 Photodynamic therapy 199 Innovation

175 Genetics 200 Supermassive black holes
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Candidate keywords

Candidate keywords

Pandemic Refugee crisis
Telemedicine Augmented reality

Depression Blockchain

Telehealth Biosynthesis

Galaxies evolution

Neuromorphic computing

Resilience

Democratization

Space vehicles

Connected vehicles

Immunotherapy

Astronomical data bases

Personal protective equipment

Sustainable tourism

Mental health

Species delimitation

Collective violence

Fuel economy

Marine ecosystems

Hydrothermal stability

Distance learning

4D imaging

Islamophobia

Biodegradation

Genome editing

Emergency response

Transfer learning

Metabarcoding

Neural networks

CRISPR

Localization

Anthropocene

Sustainable development

Fuel economy

Cytokine storm

Hydrothermal stability

Drug repurposing

4D imaging

Threatened species

Biodegradation

Self-assembly

Emergency response

Senescence Metabarcoding
Convolutional neural network CRISPR
Metasurface Anthropocene

Refugee crisis

Democratization
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Candidate keywords Candidate keywords
Augmented reality Connected vehicles
Blockchain Astronomical data bases
Biosynthesis Sustainable tourism
Neuromorphic computing Species delimitation

ool A AT WS AA HIFTHLE o|HA olf TH 7Y=L} T 7|H=E
2ol ERCERE B Fofo wgd 7|¥EE (& 3-710 Asielth 4A |
3-6lol= AFEeU, HFHoR [# 3-7]0] YERA] 92 ‘galaxies evolution,
personal protective equipment, threatened species, cytokine storm, refugee
crisis, democratization, connected vehicles, fuel economy, hydrothermal
stability, emergency response & I T2 7|, AT A SH A=
oM o9 WES Ve Aom SAHAoH, HA T 7IH=E 7 =9

& BAE EA6 Y B EolEs IA 9% PIXA g2 A& YR

2 3-7] 2E 0|}E FIHE 2E
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Final Emerging Keywords Keywords of propagated fields

covid—19, social isolation, anxiety, lockdown, pandemic, stress,
eating disorders, coronavirus recovery, anorexia nervosa,
gender, sexual orientation, well-being, mood, mental health
problems, mental health services, general population, epicenter,
covid-19, follow-up, italian citizens, depression, mental health
intervention, sexuality, couples, fear, psychological distress,
stay—at-home order, belgium, mental health, higher education
students, depressive symptoms, academic stress, fear of
Pandemic infection, institutional dissatisfaction, postsecondary students,
social isolation, road safety, collisions, research, economic
stability, emerging adults, university students, sars—cov-2,
housing, health, eviction, homelessness, health equity, health
justice, health inequity, policy, housing instability, moratoria,
moratoriums, public health, primary prevention, pandemic
mitigation, interpersonal distancing, high-speed rail, suburban
rail services, demand forecasting, train capacity, health policy,
respiratory infections, control strategies, sars, depression
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Final Emerging Keywords

Keywords of propagated fields

Telemedicine

coronavirus, covid-19, lockdown, travel ban, covid-19 outbreak,
stock market returns, gcc, panel data model, stock market
indices, confirmed cases, confirmed deaths, crude oil price,
implied volatility, coronavirus, covid-19, stock markets, bitcoin,
top 10 cryptocurrencies, world, guantile-on—quantile regression,
dynamic connectedness, covid-19 pandemic, economic policy
uncertainty, tvp—var model, equity market, vix, stock return,
volatility, trading volume, daily cases and deaths, emerging and
developed countries, stimulus packages, recovery, wuhan china,
house price gradient, revealed-preference, cryptocurrencies,
efficiency, asymmetry, mf-dfa, stock market, return volatility,
asia, pandemic

Depression

covid-19, mental health, coronavirus, bushfire, anxiety,
depression, financial strain, nepal, pandemics psychological
distress, covid-19, road safety, collisions, research, mental
health problems, mental health services, general population,
epicenter, ptsd, ies-r, distress, neuroticism, economic stability,
anxiety sensitivity, stay-at-home orders, mitigation strategies,
mental health, insomnia, public health policy, qualtrics,
prevalence, community—based studies, meta—analysis, frontline
health workers, work meaningfulness, work engagement, taking
charge at work, health care workers, covid-19 pandemic,
work-related stress, professional burnout,

Telehealth

telehealth, telemedicine, healthcare disparities, healthcare
delivery, video devices, communication, coronavirus, covid-19,
telemental health, telepsychology, therapeutic alliance,
videotherapy,

Resilience

accommodation, competitiveness, global trends, lapland, tourism
development, pandemic, travel restriction, quarantine, sanctions,
geopolitics, covid-19 pandemic, coronavirus, construal level,
regulatory focus, online delivery providers (odps), self-efficacy,
perceived benefit, aaccommodation, socio-demographics,
covid-19, sense of control, uncertainty avoidability, vacation
intention, covid-19, tourism, crisis management, coronavirus
disease-19 (covid-19), risk perception, untact tourism, health
belief model, theory of planned behaviour, sars, hospitality,
industry, themes, qualitative, interviews, hospitality industry,
restaurants, tourism industry, coronavirus pandemic,
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Final Emerging Keywords

Keywords of propagated fields

government stimulus package, fiscal policy, monetary policy,
tourism sector recovery, resilience, luxury hotels, general
managers, destination resilience, sustainable tourism, health
crisis, pandemic crisis, augmented reality, digital tourism,
tourism, virtual reality, covid-19, crisis management, service
organizations, lean services, performance, rural tourism,
sustainable development, three pillars of sustainability, russia,
climate change response functions, dendrochronology, density
dependence, fishery—induced evolution, food web, mixed-effect
models, multiple drivers, phenotypic plasticity, physiology,
reaction norm, tiger flathead, time series analysis, spatial
planning, climate adaptation, transition, transformation, complex
adaptive systems

Space vehicles

stars formation, ism clouds, ism filaments, ism structure,
submillimeter, gamma telescopes, large detector systems for
particle and astroparticle physics, gamma detectors, space
instrumentation

Immunotherapy

atezolizumab, pd-I1, crystal structure, immunotherapy, hot-spot
residue, car t-cells, chimeric antigen receptor, adoptive cell
therapy, solid tumors, itolizumab, cytokine release syndrome

Mental health

neighbourhood satisfaction, subjective wellbeing, relative
income, multilevel modelling, china, internal migration,
rural-to—urban migration, self-reported health, depression,
global south, developing countries, natural environment,
biodiversity, mental disorders, extreme temperature events,
biological indicators, climate change, public health, adaptation,
interventions, pilot study, psychological distress, refugees,
self-help, mental health, community child health, epidemiology,
covid—19, caregiver burden, anxiety, parent—child relationship

Collective violence

violence studies, homicide, suicide, collective violence, biology,
psychology, violence studies, collective violence, homicide,
suicide, interpersonal violence, structural violence, political
science, economics, symbolism, environmental violence,
sociology, anthropology

Marine ecosystems

atmospheric circulation, glacier snowlines, ice volume, mass
balance, southern alps, southern annular mode, southern
oscillation, weather types, cetaceans, climate change, fisheries,
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Final Emerging Keywords

Keywords of propagated fields

marine ecosystems, marine mammals, ocean noise, pinnipeds,
sirenians, whales, persistent organic pollutants, aerial surveys,
conservation, generalized additive model, harbor porpoise,
marine spatial planning, north sea, species distribution
modeling, top predator, arctic climate change, observational
records, amap, long—term oceanographic monitoring,
temperature, salinity, ph, dissolved oxygen, coastal ecosystem,
phytoplankton, alternative splicing, nucleotide diversity, ocean
acidification, rna sequencing

Distance learning

core surgical training, covid-19, pandemic, competencies,
surgical skills, mental health, mental well-being, postgraduate,
videoconferencing, urology, residency, medical education,
simulation, video—based education

Islamophobia

income inequality, residential segregation, welfare state,
immigration, sweden

Genome editing

crispr/cas9 system, genome editing, piggybac transposon,
posterior silk gland, endoreplication, genome editing, cas9, cpfl,
bombyx mori, target site, editing efficiency

Transfer learning

chest x-rays, interpretable artificial intelligence, transfer
learning, generative adversarial networks, deep neural networks,
covid-19, bacterial pneumonia, medical informatics

Neural networks

neural networks astronomy, self-organizing maps, data mining,
pca, music, bayesian learning, mlp, southern jiangsu, urban
sprawl, spatiotemporal dynamics, rapid urbanization areas,
enmap, hyperspectral, imaging spectrometry, vis model,
urban-rural gradient, support vector regression (svr), sub-pixel
mapping, time series, change detection, temporal filtering,
remote sensing, geographical information science, land use and
land cover, modeling, scenarios, urban growth, communication
networks, machine learning, physical layer, mac layer, network
layer, sdn, nfv, mec, security, artificial intelligence (ai), social
sensing, covid—19, coronavirus, disease tracking, real-time,
information distillation

Localization

nanocrystals, self-assembly, oriented attachment, superlattice,
4d-stem, empad, dna, nanotechnology, photophysics,
single-molecule microscopy, super-resolution imaging,
molecular rotors, solid state nmr, mechanism of rotation, dft
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Final Emerging Keywords

Keywords of propagated fields

calculations, rotational barriers, block copolymers, fluorescence
microscopy, photochemistry, photoswitches, super-resolution

Sustainable
development

block copolymers, fluorescence microscopy, photochemistry,
photoswitches, super-resolution, diarylethenes, nanostructures,
super-resolution fluorescence microscopy, urban land
expansion, marketization, globalization, decentralization,
multi-level modeling, china, guangdong-hong kong—-macau
greater bay area, urban expansion, driving factors, remote
sensing, geographical detector, urban expansion, remote
sensing, impervious surface area, land—use policy, elite guide,
particle swarm optimization, optimal operation, large—scale
cascaded hydropower system, layer—partition approach, deep
learning, railway infrastructure, railway combined defects,
dipped joint, settlement

Drug reputposing

sars—cov-2, molecular docking, justicia adhatoda, ocimum
sanctum, swertia chirata, phytocompounds, molecular dynamics
simulations, therapeutic candidates, molecular dynamics,
mm-pbsa, admet, sars-cov-2, triphosphate, lung

Self-assembly

graphene oxide, layer—by-layer self-assembly, humidity sensing,
hybrid nanocomposite, molybdenum disulfide, hydrothermal
route, three—dimensional graphene foams, humidity sensor, fast
response, user interaction, ws2/sno2 nanocomposite,
capacitance, humidity sensitivity, capacitive-type sensors, (na
plus nb) co-doped rutile tio2, point defects, adjustability, 3d-4f,
crystal structure, unique topology, helical chain,
photoluminescence, coordination framework, supramolecular
clasp, helical tubular, fluorescence, cobalt, coordination
polymers, polycatenation, meso—-helix, crystal engineering, n
ligands, coordination polymer, cadmium (i), photocatalytic
activity, covalent assembly, dynamic covalent bonds, gauche
conformation, macrocycles, radical-radical association

Senescence

chlorophyll, fruit, phyllobilins, porphyrins, plant senescence,
echinacea purpurea, medicinal plant, phytochemical profiling,
antioxidants, natural products, tetrapyrroles, accelerator
applications, instrumentation for hadron therapy, plasma
generation (laser-produced, rf, x ray-produced)

Convolutional neural

social sensing, covid-19, coronavirus, disease tracking,
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Final Emerging Keywords

Keywords of propagated fields

network

real-time, information distillation, chest x-rays, interpretable
artificial intelligence, transfer learning, generative adversarial
networks, deep neural networks, bacterial pneumonia, medical
informatics, wireless communication, ofdm, neural networks,
learning (artificial intelligence)

Metasurface

huygens—fresnel principle, nanophotonics, surface plasmon
polaritons, wavefront engineering, directive gain, metasurface,
off-axis meta-lens, chiral imaging, multispectral, dispersive
elements, organic light-emitting diodes, speckle image
holography, holography metasurface, metasurfaces, vectorial
holography, full phase and polarization control, dual-way
polarization multiplexing, color mixing, polarization control,
vector beams, all-dielectric metasurface, color printing,
meta—hologram, spectral and spatial modulation, information
multiplexing, metaholography, metananoprinting, metasurfaces,
reconfigurability, varifocal metalens, dielectric nanodisks,
electro-thermo-optical control, plasmonic metasurfaces,
plasmonic nanoantennas, pancharatnam-berry phase, vortex
metalens, holographic microscopy, quantitative phase imaging,
indium tin oxide, nonlinear optics, ultrafast optics, optical
modulation, phase modulation, plasmons, active materials,
active tuning, phase engineering, semiconductors

Augmented reality

holography, meta—hologram, metasurface, nanophotonics, spatial
light modulation, metalens, wide field of view, huygens
metasurface, diffraction-limited focusing, indium tin oxide,
nonlinear optics, ultrafast optics, optical modulation, phase
modulation, plasmons, active materials, active tuning,
metasurfaces, phase engineering, semiconductors

Blockchain

6g, artificial intelligence, radio technology, traffic control,
management and orchestration, network security, network
optimization, network architecture, blockchain, 6g mobile
communication, computer architecture, internet of things,
quality of service, games, information—centric network (icn),
massive iot, blockchain, information systems, blockchain
applications, information systems security, distributed
architecture, analytical models, security, wireless communication,
smart contracts, prototypes, analytical modeling, open wireless
architecture, radio access networks (rans)
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Final Emerging Keywords

Keywords of propagated fields

Biosynthesis

conjugated polymer nanoparticles, chemosensors,
nitroexplosives, picric acid, current-voltage characteristics,
surface plasmon resonances, stimulated emission, plasmon
lasers, sensors, plasmon-assisted nanolaser, multiline operation,
nonlinear frequency conversion, nd3+ solid-state laser, ag
nanoparticles chain, second harmonic generation, fluorescence
microscopy, in vivo imaging, nanoparticles, cancer
chemo-thermotherapy, photoacoustic image, image—guided
therapy, nir bilayer particle, biomedical engineering, fungi,
natural products, des—a—steroid, nmr, agaricus blazei, soybean,
black soybean, fermentation product, fraction, antihepatoma
activity, hep 3b cells, hep g2 cells, blazeiperol a, blazeiperol c,
mycelia, aeration rate, biochemical engineering, fermentation,
bioprocesses, anaerobes, antibiotics, clostridium beijerinckii,
polyketides, polyphenols

Neuromorphic
computing

neural network, artificial intelligence, fpga, quantized neural
networks, convolutional neural networks, finn, inference,
hardware accellerator, kerr micro—comb, machine learning,
optical neural networks, photonic perceptron

Astronomical data bases

ultraviolet: surveys, astronomical data bases: catalogs, galaxies:
milky way, ultraviolet: galaxies, ultraviolet: gsos, ultraviolet:
surveys, astronomical data bases: catalogs, galaxies: milky way,
ultraviolet: galaxies, ultraviolet: gsos, stars: post-agb, stars:
white dwarfs, techniques: photometric, galaxies: individual: smc,
galaxies: star clusters: general, catalogues, galaxies: clusters:
general, galaxies: evolution, galaxies: fundamental parameters,
galaxies: star formation

Sustainable tourism

augmented reality, tourist satisfaction, covid-19, tourism 5, 0,
tourist safety, aaccommodation, competitiveness, global trends,
lapland, tourism development, accommodation, destination
resilience, crisis management, sustainable tourism, health crisis,
pandemic crisis, rural tourism, sustainable development, three
pillars of sustainability, russia

Species delimitation

adaptive plant radiation, andes, colombia, leguminosae, lupinus
alopecuroides, lupinus triananus, nextradseq, paramos, species
delimitation, genomics, biological species concept, phylogenetic
species concept, adaptive introgression, hybridization, cryptic
species, genotyping by sequencing, evolution, biogeography,
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Final Emerging Keywords

Keywords of propagated fields

diversity, tanichthys albonubes, tanichthys micagemmae,
conservation, amphibia, caudata, salamandridae, phylogenomics,
rnaseq, transcriptomes, radseq, mitochondrial genomes,
concatenation, species tree, cerastoderma glaucum, coastal
lagoons, mito—nuclear discordances, outlier loci, phylogeography,
postglacial range expansion, cryptic species

4D imaging

x—ray tomographic microscopy, high numerical aperture optics,
optics characterization, image quality

Biodegradation

additive manufacturing, zinc, scaffold, biodegradation,
mechanical property, biocompatibility, selective laser melting,
biodegradable mg alloys, tissue engineering scaffolds, surface
treatment, oil spill, sediments, biomarkers, carbon isotopes,
macondo well, gulf of mexico

Metabarcoding

metabarcoding, portable sequencing, third generation
sequencing, gut content analysis, community assembly,
biodiversity monitoring, citizen science, dna barcoding, edna,
environmental dna, invasive species, molecular food webs,
trophic interactions, abiotic gradients, biotic factors, continuity,
denmark, disturbance, moisture, productivity, biodiversity
targets, ecological monitoring, environmental assessment,
environmental management, rivers and lakes, sampling design,
biomonitoring, dendritic networks, ecosystem function, spatial
ecology

CRISPR

crispr—cas, crrna processing, pre—crrna maturation,
endoribonuclease, mature crrna, crrna biogenesis, pseudoknot
rna structure, crispr/cas9 system, genome editing, piggybac
transposon, posterior silk gland, endoreplication, genome
editing, cas9, cpfl, bombyx mori, target site, editing efficiency,
crispr/cas9, freeze-thawed embryos, electroporation, inbred
strain, knockout, knock-in, crispr-cas systems, adaptive
immunity, self versus non-self discrimination, lamarckian
gvolution, horizontal gene transfer

Anthropocene

agriculture, cultural evolution, gene—culture co—evolution, niche
construction, gm plants, anthropocene, hybridization,
interfertility, introgression, networks, quercus, species complex,
drought, tree rings, paleoclimate, pinus massoniana, tree ring,
february-april precipitation, enso, the yangtze river,
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Final Emerging Keywords

Keywords of propagated fields

southeastern china, asian hydroclimate, c-14, dendrochronology,
paleohydrology, mountain glacier, snowpack, westerlies, asian
monsoon, tarim basin, taklamakan desert, lop nor, water cycle,
global hydrology, planetary boundary, anthropogenic landscapes,
anthrosequence, archaeology, biodiversity, centennial paper,
cultural inheritance, disturbance, extended evolutionary
synthesis, human-dominated ecosystems, human ecology,
human impacts, natural history, community resilience,
overtourism, temporal overtourism, seasonality, social-ecological
resilience, lake sediments, climate change, arctic, baffin island,
first millennium ad, interglacials, paleolimnology, diatoms,
sediment geochemistry, lake ontogeny, multibeam echosounder,
image processing, marine geology, backscatter change
detection, tidal inlets
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Term Burstiness& &83l
O|HA |9t ==

Are] Hst £t wkE 43F A4S Aol HolEm miFo] tigt B E AX
3 Sk wEbA ol thgshr] 913t AAlA 2A2A TR o] titt Hk Y=
1ot dimjdo] atHTh @A B ERfuAle FARE A7 E ARl &
FF A o|HF ol Sk Ao] AT FAHLE WeEE FAolt

A4k o]HA 0]—,’11‘:— ‘OFgt AlS(weak signal) 2= 44 B0 ofgo] Qi

71&9] B W2 AE7PE Hdste] o|HA olerg st vl HERe eHshke
201K A=Y 9, 014) Ty FLARl HEO F KollA] 71ES] WpAoA B
oLt HiolHE ]‘Ex 2 4= Sl WHo] a7 FHF o U6k v
@ Holg 9] 9iAES HAE ulolidi} Zpelo] A2 7]aE ARSS tlold 1t A=A
A TAE A aEFRl oA olg "APE 7hs st o35 Aerte] s
o] a5kt HAE moly 7|&Z 8o HFY HolH F o|HA olf FHE F
g 4 3doH yoprt AR7t " S ¢skd 4 Sk
& AFollde 714 Sk 71N dlE BEZ ARgsto] oW 719EE EETith
A S5 EUY] AIRRIA AR L ASTE A AR o oA o]
79 MES 2 o= Aolst, olE WY 4 U= 174]6’*& 2gE AR @
FeollA Hol7l mjEo] FFES &3t WrYste] o|HA ol E =
== AolA 7129 a7k AEAS Adoh

ojHA ol dlE EEFZ AshME ol FFHS FHL e A#7t ast
o ol& fista] 71 FAlol Hs) ©@7|F s 57 dofrt dufu kA A4

o
oA 545t U=AE YEY= ‘Term Burstiness’ @< AR83IT}

A

[©)
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l
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lm

80 =soyoire



T3 2 AFe 7|HEE VINIeE o|HA o|fE EEShe B4 7HA dlASHA
5ot 22 FAIE Taso] /-85 Aol Ut &, AAFoE 7|1H=E {335t
S7] Hrkz, 719 AA AF HlEof| HFoto] ¥ ST Holoh

weba HA, Term Burstiness' 7N'd= &-85to] o|HA ol 7|¥EE &=
HHES Astal, “Computer Science”, “Social Science”, “Economics”, “Arts
and Humanities”9] & 30| dlg HHES F835t 24 AAE AAZITE Term
Burstiness= A713Ql FAof H|s| ©@7|H oz E4 ©oj7t dupt HIHSHA L
A5 Stk AREA], & AFolAe @olY JFEE S| Slsl AREsHT
A= g 2 HAE], Term Burstiness @ normalized log Term Frequency
ALY, 7 7HA] ARE ARERE olHA 7|9E d& 2d sk H ol & Ay =&
Z13y513irt

‘Term Burstiness' & &714]Q1 Aol H|3] @7]2ow E4 doj7} dupt A5 <
FEHEAE S0k AREA, Aol o2t ot A4S ARSI 2 A=
“He and Parker(2010)”, “E.Tattershall(2020)" o4 AAISE 412 &85t

g =42 71 A FoA A E-8-5= MACD(Moving Average Convergence
Divergence) @< $-83}°] Term BurstinessE A2Jgttl. MACD+ Long term
Moving Average®} Short term Moving Average2] X}o|& 71Xl 7|0l H4ol
H|sto] ©@7] o5 ol A Uehte Afoles 574 HE7t bursty siotal St
o} o]F ‘term’ o] H-&sh= A, A7 54 ¥k ols Hatol Hls) @& 5
HE o]lF Ho] E2E 9 7I¥E=Y ‘term burtiness 7} &l i

{l

TFAXOCZE Long term MAQ} Short term MAS] x}o]el MACDAIZ MACDAL

o] ols & F3t signalklQ AFo|(=histogrm)E &8 F A7 FAL &
7149 FA7E TASHE S wh2A & S oA olF B 4 ol

H AZLoA ARG ‘Term Burstiness 4412 oo} Zth

[28 3-5]2 MACD ¥ S=4jolt}. n1 Long term MAS] 7]& 717Hn14), n2
+ short term MAY] 712 717Hn24), n3+E signal A2 MA 7| 71ZHn39)< 9]
3ttt EMA+ exponential moving average®] 2Fxfolct,

H1& Term BurstinessE 223t 0|HA 7|19c == 81
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[18 3-6]2 MACDE 53l E=&3t signal& AREdA Term BurstinessE % 2Jst
Aoty wet t= 77 d@olet B AFE uish=dl, tAIRY ©of woll gt
Term BurstinessE YEFATE p(w, )& tAIH wol RI=+E oulsial, 4]o] RE=

normalizeE 3l F71= At

MACDI|n,.n,] = EMA[n, ] - EMA[n, ]
Signal[n,,n,,n,] = EMA[n, (MACD[n,,n,])
Histogram|n, n,, ny| = MACD[n,, n,] = Signal[n,, n,, n,]

[18 3-5] MACD 2t £4l E.Tattershall(2020)

histogram[n . n,, n;)(p(w. 1))
v max(p(w.r))

[d2! 3-6] Term Burstiness $=4!, E.Tattershall(2020)

Burstiness|n,, n,, ny|(p(w, 1)) =

E Ao A= Term Burstiness?t normalized log Term Frequencys -850
oM Z|EE At} ojHA 7|¥E= AA IA vl FIFEo] HX BAl
tjgfol= 11 FFEo| S AoE digEH = 7S Yulgit)

w2bA (1) @4 Term Burstiness”t 0XETh A pA tiH] gaFo] Az ©ol F,
(2) "ol Term Burstiness’t $7FoFH (3) normalized log Term Frequency”}
AL Z0® AdEHe @olE oHA 7IfER Aodttt. ¥ £79] normalized
log Term Frequenc®] 7% A ©o] AF V% F o5 ©of A5 ¥1E9] H[E&]
logE 3t Aolth. Term BurstinessY] A% AL FA]| the] 45 HLE u|ch=
AR Axolng, AEA] Ag B WRIERE YeheAE S45H7] A8 ST

G291 tho] ¥k 7|¥k9] Term Burstiness= A7]12]Q1 Ao H|3f ©7]Zo=z
E 7I9EY FAE FE5] gt T™ A7) o]FojX|AL 9Jow, A ¥R

82 =Zsmjeiny
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A}o|3t Term Burstiness AAF]S AAoH7| = i),

Kleinberg(2002):= @019 A& Rz ZEAQI 17l(bursty)9‘r 2R ke A] 7]
(non-bursty)2] AEHHE HHEGICt Rt o]eaa 7

Z EAZQ] HAlo 7 AHoJstY, olH|Y {
gt} o|%, A9 B4 F717F AATME 7HA &l /\Ur AEYE Jﬂ/ﬂ‘ﬂl
2(SNS)°ll Term Burstiness 7l'd< A-&5to] @A 71 &sHA Aa=le FAE

Z2Z51= A7(Takahashi, 2012; Kou, 2002)& 23§35}t

He and Parker(2010)= #4129 A4 F7]o] w2t Term Burstiness AlAH4]o] A
ofsfjofetttal Hr}. ofo] AL SNS HlofElo] H|g} EA&HH o2 PitE= Shard
o] #&st7] Qs MACD(Moving Average Convergence Divergence)oll A%t
Term Burstiness 7Hd2 A|AI3e}. Yol E.Tattershall(2019)= MACD®] 7]4tst
Term BurstinessE AFFES5F £of gh& F3of| A8, vlgfe] bursty term=

Adi&stal o]F 7Rk = 3 7IEE S A (clustering)SHAT

H1& Term BurstinessE 223t 0|A 7|9 == 83
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|

0|

Sh=AH glo|EH|o]A SCOPUS APIE ARESt, Computer Science, Social
Science, Economics, Arts and Humanities 47FA] £0F] 1991WRE 20209714
F 30979 A& ok Y AlE 252 SHSIIH BopdE HAHo® oF
1505 9] £A5 sttt HolF x{xﬁa} oA A=t 252 F% AS 5f
U BAZ Hi, HAoR uiyt ¢le= TolE A|ASIA., unigram, bigram,
trigram< ARESRLL, HA 53] mlgt 573%t @olE AASIA.

Term Burstiness®} normalized log Term Frequency®] AARS QI8 A 2w
719E9] Axd AFHEE 5k, ol A dojoA AgH ¥kl o= e
o} dxdHE F39 A47t ©h2H2E normalization Igo] B Q) o]% [I1¥H2]

oA A7 4E H-8dto] 7+ oo AX'E Term Burstiness ¥ normalized log

Term FrequencyE 7+& 4 Uttt

wolo] g W=t IHH AAEY E4e =¥ ¥WE Sstof, ml#o| Term
Burstiness®} normalized log Term Frequency’} 57t ©@olE d&Sol= RdS
sk&sitt o] Wf, 714 S5 292+ Random Forest, LightGBM, XGBoostE H|1L
sto] A9dsieich. 3 ‘nl, n2, n3'E= A AFE FaLste] 6, 12, 3°, 7,9, 5,
‘4,8,5,3,6 2,281 ¥4 1?494 e ARE dSEA 9 diste] 2, 3, 4, 5,

6| 717F &Aoo w2 AY-S AYsHATt 471K EokolA % LightGBM, 7, 9,
5, 5¢ Fof tfgt o= 450l 7}% =Qtong S wdlS 3 A A5

weoA) g3 Wt theTt Ut
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H 3-8] ZH0| AESH Hy

M Z)

]

=10 log_tf
long_ma_0 X AIE tRE t-107HK19 99 7|1E HY| 0|3 Bt
~ 0Of) 20203 GIO|EAIS] H2, long_ma_02 20209 &7| 0|5 B,
long_ma_10 long_ma_102 201019 &7| 0|5 T
=ZW APH t2E t-107HK|2] IAETHY, SIAEIMS MACD2} signalQl
, , XIOIE <ldj.
NSO = NSt10 1 gy 20004 El0jEIMIE] S hist 02 201049) BAE T, hist_102
2020H9] SIAETHM
X AIE 2 t-1071X]19] signal. (7, 9, 5) 3tAIA signal2 MACDS| 54
signal_0 ~ 71& Ols B2 20|
signal_10 0f) 2020 C|O|IEAIS] AL signal_02 2010H2] signal0|1 hist_102
202049 signal
anifi 2 34 7|12 TFY Ol Tt ot
significance 0f) 2020 ClO[EAIS] AR, 20201 20198, 2018119 TFE Hxd 2t
prevalence X AIEQ normalized TF
scaled_std 3¢ 7| 0|8 Bro BE HAIE scalinglz Lz @t
max 34 7|1E Ol B9l =/oigk
min 3¢ 7|& Olz Bxol zkat
scaling 39 7|&E Ol HQ z[CHgio| FEE Fst o

H22 471X =O0FE 0|0 7I1/=
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B Computer Science

71 7I9E
[E 3-9] Computer Science 20} 7|¥E=
NS =0t 7|¥E

humanrobot interaction / neutrosophic / extreme learning machine /
o1 Xis recurrent neural network / deep belief network / attention /
autoencoders / adversarial attack / fine tuning / siamese network / dgn

massive mimo system / interferometric / network function virtualization

HEY=H . .
1=+ / 5g network / multi access edge computing
EAAAE] distributed ledger / blockchain network / cryptocurrency

A2l iot data / cyber physical system / robotics / unmmaned aerial vehicle /
- iiot / industrial internet

additive manufacturing / energy efficiency / energy harvesting /

7|E} .
chemometrics / aerospace

Ll 7|91E &Y

1) neutrosophic:

(94 1) Abdel-Basset(2020)2 ‘professional selection’&-0Fof|A], Z-& Aol &
Aot= BT RS AE ¥rYstalR}; hybrid neutrosophic analytic
network process ZH Y ¥IE AAISIA

(9lA] 2) Abdel-Basset and Ali (2020)= Z2AE| XYL Tdoh= oA &
g £ Qe BEFAAHS HHYSH= fuzzy scheduling @ time-cost
tradeoff Bd-S AQkgtth FE&ZA4I(neutrosophic) °]2 &t AR
2 B9 5 9l 719 153 S 7R E S sttt AR A

(o]

A AL = U SFALS B2EF YO Ride] AT mERAY
=

86 =ZsojEeiny
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2) energy harvesting

(AlAl 1) Pan(2020)= TS84l 71049 o|A] sHIAE de= =Y & A=
intelligence reflecting surface (IRS)° Wgt A+E +HAct.

(oAl 2) Khan(2020)2 6G FA48A1 Alt9] v tFFHA] intelligence energy
harvesting®] A7 QRS A} ouA] sHH|AE(energyharve-
sting)Z H# A= oURAE F8sto] &8st 7laS Arigith

A Aokt 3 EAO tiet F8730] AXHA oA s AR et At &

WA= FAlolth HFE 38 EokollA= RS 53 22 oA Aot} HATH A+

7} o]FofA| 1L Qitt.
3) cyber physical system

(914 1) Panicucci(2020)= ‘AtelH &2 AAH] Sloj|A] Aty AgH|E2] Fhof 4
(remaining useful life, RUL)}& 9|&3l= cloud-to-edge 7]4lF W&
AARIE, o] APH d&Z Bl AHE FAISHAL HS45te] AlolH =
A2EE 2ABKE 4= lok= Ak it

(Al 2) Tonescu(2020)= AtelH &7] AARIAY tofet E4AS 7H A= &
842 F8E AA A= theFet S-oA A5} AAt] g/ s
of dtttyl A A3ttt o]F SfZstr] {3t Extended Prediction self-
adaptive Control(EPSAC) BHE& A|A[IY

Afol¥] E2] A]AHEl(cyber physical system)S Tl UH|tIE A|AEy) A9
T8 3 @A AARD =9 AlAEe] AR LHSHA AAEo] AMAE BRE Sk AlH|
A5 A3 ERYE, 2013). IoT(Internet of Things) 71&<9] Wrdo] wel Alo]w
£ Al&go] Higt A+ F7Fsks FAlolth

o of.

i)

4) humanrobot interaction

(G4 1) Barchard(2020)2 239 A8ld 252 A= de AT 2319 &
Z

& 595t Y(belief), & (desire) & A4 P&, AA, 14 7

M2 47tx) 2opg oy 7|19 87
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(@41 2) Tyer(2020)2 77] RS 918 2ol QoIA, R} Qb Alolo] 45 2
89 F84
¥hS el Tt URe Aot

214199 9 So4 AREuntac)’t A1 EAER A2 21, 2ol 5

of ool 230 Bgo] TUAAEA 2R} Akt Alo]o] F& M-8 that i)
FAAE AX olo] Tigt A7} o]FolA FAolch

B
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5) extreme learning machine

(9IA] 1) Wei(2020)2 kernel extreme learning machine(KELM)S Ar&s}to] s+
=9 7197F BAE AIS5ske F Al BES ARSI, tE 2E

H|3} harris hwak's optimizerg AR&2F KELMo] 93t /g5 HErth

(GIA] 2) Mohanty(2020)- kernel extreme learning machine (KELM)& AR8-3t
e 27] Ad 2dZ AASHAT ) x-ray AR BSR4/
A, /S wHRit

extreme learning machine2 7|& AZAIGYo|A AM&SH= gradient descent
(BAPER S ARESHA] FC X, Sy ot R Ut} d5S =ivta &

A7 darejFoloHREE A, 2015). Bede] 3t 3|, extreme learning machine
< HR3 71E 99 SHAE MAE A5 &Sk Sloh
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Social Sciences
[E 3-10] Social Science 20} 7|¥E=

7t 7|19E
o=

environmental impact / unsustainable / renewable energy / energy

consumption / carbon / wastewater / emission / nitrogen / precipitation /
spatiotemporal / bioactive / electric vehicle / climate change / ecosystem

significant / correlation / modeling / statistical / structural equation

28 =H
service
sSALHE ) L :
modeling / estimation / dataset / sampling / 0.05
deep learning / learning algorithm / parameter / neural network cnn /
Q1Z X|s | convolutional neural network / random forest / machine learning / data
driven / optimization / database / LSTM
digital technology / blockchain technology / vr(virtual reality) / smart city /
Udtntst hotspot / fourth industrial revolution / whatsapp / industry 4.0 /
Instagram / thing iot
QUHIALS mediating role / trump / misinformation / fake / china / 2030 agenda /
JEHE terrorist attack / health crisis

1) Ecosystem service
23y
oiobshr] Qs Al 109 B9t &3] At

Ll 7|1¢E 49
(9IA] 1) Brown & Fagerholm(2015)= Ecosystem services gt ti% o] GIS
(Public Participation GIS) 9% Aot S FHo] GISE thefst

EXx|o
='0=

ecosystem services®]
sttt s Fol GIS A2 954, "iHE ecosystem services?]
o, 37l tigt wjg HPHE, Mool digh MER WA 52 A5k
g 4 AHdA &

(9lA] 2) McPhearson et al.(2015)= EA] AJelA A8]2(Urban Ecosystem services)
7} Bt} X|& 7hset BAIRY] ARS HAMck= A9, &
P Aokl TA| AAHS] FEHS 5ol o QT F8 R At
H2X 47t% 2op ooy 7|19 89



OIHA Of#

AA AEjAO] gt 17 oA
servicegzh+= 7ljgo] &

2) health crisis

(@Al 1) Beery(2020)= COVID-197} &5 s2ofof 3lof g et ¥4 2 71H=
o, £3] 9] W 7]#Eo] 2Rl FE9] % Algoll 7o ie L Bl
o} S Aol M= 274/0Fe] st WEste] COVID-1971 oF7 't |
of tisl], ofx f7|HEE HEIT
(9A] 2) Lim H.Y.(2020)= &5k} Alasdair MaclntyreZ} AA|gk 7345}% =l
% BAS A5kl o Yolrt liberal individualism¥} +F
o &8 WSS ARt ATE APt o= A ARlolA E E}Ta:
A} "= A79 9715 Asty] figolt
A79] #171= COVID-19 E4te =2 F3te olgro|tt. AA] A AlAZCRZ HAA
A AEHA = COVID-199] ARSlH JFEE olsfsta, AR Aol 3]
S 5 e AR S AR Adstr] 915t As]akel A7t EEs] RIgE AL
AUt

3) misinformation

ol

Oﬁh
mlo
%
N
Jo do oM

(Al 1) Morales-i-Gras, J(2020)+= SNS Hlo|HE& &85t AA A¥} o= A7}
o|Fofd ol =z, I AFAES misinformation® & AT FAE FH
7t S-S ¥elt}. of7]A] misinformation®|gF Q=491 7P FATS
OusiR| = a1, EA AoA WA= AEiAQl AR 871K ESHSH
o} o]& HBH 20199 A9l general election 74H|21 7|7F S0l E
oflA YT AREARES EE UE= AFSIH

(Al 2) Greenspan & Loftus(2020)= misinformation feedbacko] tjst 4
ALE APt AFoA misinformation feedback> 433t A1

sl

O
_1_4

1 AlG)
=

90 =y



H3E o|oid FIKE =& IpPyat Znt

3t AE FH0] 7Sk eR SUIeHHA A A
FAloltt. olF AokalAl iU AHd=9] &%
B YHE 80 AR/ARA Ao AR HE Gt 7]ofske 845 Aok A
A7 S7IRIH.

4) LSTM (Long Short-Term Memory)

(GIA] 1) Davis et al. (2020)2] AtollA A|9tel= EVT(Extreme Value Theory)-
LSTM HE2 &5 HEQIZY Azt HolgE thide=w, Jud 7|8hojA
O]” g9 BdS ARSI ofg RES 7|9 HEH A4 7N BE

B, 714 o5 2dgy o ded 7ht Rdsy e vwstelth

(Al 2) Lu et al. (2021)— E}Hﬂ%} H4e sulog 5 [STM YEYIE Ed) A
7+ i%oﬂ E A WSS o ]—5} ok S Al 70 E o]

O o]
IE A4, ‘é”’\L I 5= HeE F8sit a9l 23, LSTM
EQIE 7HIst Y¥HaH(univariate) 2413} CNN= 7|4kt chdaF 2.4
o] Ao}t AJ5-S H|wstrt.
AS]HsE A FAOA toFst dlE 2@ AT o, o E 3
9] d|& HEZ wWo| 83t} I FoAE AAEE B T HlolHE 7Rt 9

=
= rdgS AP 1 ‘Long Short-Term Memory €18]&5S 831t

o)

5) virtual reality

(ellA] 1) Ha et al.(2020)< Oculus =4 A} g 7}o]E(OBPG)ol 2HS W 7H4
A tR}e1o] Tajo] EFEIIEE WHALS EASH} AAH= OBPGZ|F 7MY}
FA(VR)O| st AREAF BUS X5k FAlsHE B3 9 #9S vies
I&-S o1, 71&9 FHE S3otal vHAI"T gHo] thet 7 Ao

=
J4 B9 H & &80t FAS ST FEIT

o

(4llA] 2) LaRocco(2020)°l w=H, 7SS A3t 29UF dl= vE HAaEd

M2 47tx) 2opg Oy 7192 91



OI(HMD)Q] o= AlZHA A3 AT LT £AF Al wEbA
HMD= B2t FETt A9 £H oz FA FUletd A4l Bt
o] WA 4 0“2} wEhA S AFAE of=Et B fEsh] ¢

o R F= WeS A¥sty 1 AnE Wk
A AR aicd

SR ST Sl A, izl A5 ofele
24 ARslapst Eobo] A7l Fa3 2ot gt &, 7

Bae A st

5 oblole BgezA 98 B o, Aze A4l 4 998 A I
Tee v ZleEAE FET Qo

Economics

7t 719 E
[E 3-11] Economics £0} 7|YE
Mg =0} 7|1HE
pegged exchange rate / embedded option / import substitution /
35 80 domestic financial market / poverty reduction / market result / sanction
/ global value chain / central bank / public debt / startup
kazakhstan / eu / islamic / eurasian / indonesia stock / asian / croatia
=7} / eurasian economic / brazil / russian oil / india / trump / east asian
country / colombia / brics
A/ legal regulation / law enforcement / macroprudential
spss / science spss / social science spss / amos / random forest / chi
=% ! square / linear regression / regression / convenience sampling /
structural equation modeling / equation modeling
educational institution / company business / nobel laureate / education
Atgl 20 system / populism / school principle / higher education / residential

property / intellectual property / higher education institution / inclusive

92 =z
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L. 7|¢E 2%
1) poverty reduction

(@Al 1) Berdegué et al.(2015)= ¥, FFH]ol, HA|FY] 5& X9 J7Iol=
TAB] FFE RARSHL 52T TA] Alo|9] FA AT A S &
AAZ|AL B A5 5852 ADA7IEA oFE AR 11 A3
=2 At FFH[oFe] A§- olEe TA] SAATE AR & A G H]
o AA AFET 5= A9 HlE Ao IA 71T ¢ ATk gtk

(oIA] 2) Sehrawat et al.(2018)2 Autoregressive Distributed Lag(ARDL) 34|
Al AR ARESte] 19709RE 201597H4] I%9] A4 7, A 4
A A5 EBSO| ¥ v|As TS AR olg9] A+ A=

Al 47, 28T W Al et F71H BAE HolE

o T

(@Al 3) Wu et al.(2020)2 dlid ==oflA] 7147} A Al(entrepreneurship)o]
&slo] Q3 stolH, 7|¥7H4 7]8](entrepreneurial opportunity)”t
71947} E5(entrepreneurial activity)® 410 I A3} 184G
T o E A2 B, 7197 @53 R AA0A 7147 7139 o
2 S| SHIHE o] =2 7197H 713] 13 w1 7197 7197
A g3}t Atole] BAIE "t 1Al 717 713]9] dTo] AjAE 7]
A7H s 28T 9 ¥ Bkl n|HSE Zol7t QUEE Hol HHl 7]
A

7b AAlE R gV & 9% o] 7]ofeith

W] QY| AR A A - GA A oy AR, 714 &9 18] So] W &
Z(poverty reduction)d] PRl FFS =W ol ST 7|H=E ARSI

2) global value chain

A YA 719e] B4 Aok B3 23744 7o) 48
B AT FoIuIe moleh. BIo)AL olejet Awe] 231

M2 47t%) 2opg oy 7|1¥= 93



0|HE Olf A+

A7t A== 1 PREe] A 75t ot =78 745t
7| H = AR =74 Fo] AHish= YIEH ] tigt FAA]o]al HY
ARl 339 iglE hslels | 7]t Ao g Eot o= GVCILH Al
A AAA YEYT] o8] F+dH A g AR A= Hkst
= A Yot AlIA FAA HEYTZE olEF HE HAe 59 W
GVCY| o]Z4 - HHE4 DAY A digt FH|THAR] 5315 S5iA
T 7FsdE datith
(oAl 2) Imbruno(2019)= +=ollA 7I¥E°] &= 5= +IE o ti++= vi=
Hl-& ZA9 ‘?ﬂﬁ T USS s Trade Policy Uncertainty
(TPU)9] Ao digt 49 242 FAEH o= T3t =29 8 4
= TPUY 747 B =2 543 #-4 oogt o9 Ae9] d o1&
= QAR BRE o R, ARtE Y == &9l A= UE & O‘—'q% 7t
A 714ER A= O &=F Ad AlE= 7ol B3 TPU =
Aglsto] 221 7HA] A&(global value chain)9] e q1§} Suj2&
&S SEdnh
A A4 global value chain®] g&olu}t Tof w2 FgF o] it
e ) g 7|HEE ARESIATHC!. global value chain: A& & AH]A
5, =y Tl & o] ofg] A o] AARA 2AFE= BF ol=et Aso] THE
Atolur o 9 a3 Qu|gith).

).

V-E oy,

>

3) brics

(oJAl 1) Fungacova et al.(2015)= s +=&°ll4] World Bank Global Findex
tlo]EfHo]A9] 20114 Hlo|8E AREste] TR BRICSY =7Hte] HlwE
wololo] 9] 284 484 (financial inclusion) 4%t AR &=

4— B3] Z=oA o= BRICSET} 34! A& (formal account)@}

A Z(formal savings)= © W&ol AR&ste 284 840 &4 W

E}LHE A gt

H Flo

5) BRICS= 221 (Brazil), 2IAI0F (Russia), Q1% (India), 31212152t=2 (China), H0HE2|7t 3t (South Africa)s &
Aot LR, BEUAAT} SO MBSIALE

94 =spjzeins
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oA] 2) Ortobelli et al.(2018) dld w==oA] Eatd, Ao}, 1%, F=F, dof
27} F8l= 5 570l A8Ee 1AAQ REETQ Mo 2H{S =
FIL Ao AREC] mEH, o] 574w 49 BRICS 1= 3%t
5] AREZ AR S A FALSEO] o]t Aol TEAIA o
I S FJulshs FARRECA A9 o4 RS BRIt
BRICSO] dfddh= Yates "= sty BRICSO) sigshe Uekadt te W
2] 389 AAd BES v 24 1 ST 7|H=E ARSI

4) macroprudential

i

(9IA] 1) Claessens(2015)°] W= macroprudential F2-2 A% Anfje} o5 &
o] o 7] Foi7} Eojof st ol= AlHSH] ojE= 4 Qlth &R
macroprudential Z&2 24 ZAE A7IstHA 8 2 micropru-
dential?} 22 Th2 Ot BAE A4S A48T & Utk AR =&l
A 27V 2R Ed] AT ARS 71 2L o|3t WSS ALS
of Sthe AS Agoiely, =79 £4 2}, ozt 4] FollA Z 7HA]

= 7] =848 71 A¥(crisis riskle ADAIThE 2& Hol Eoh

(oAl 2) Driger et al. (2020)+= =&olA 2§ F=°| 78 &3t 5W(European
Monetary Union) WollA2] AAl A ExtBS A FE & s F=

£ Ho] o}, HREo] W2H 0|33t 87= macroprudential O Z
d2hd 4= Q= E9], 299 HiE V&2 9 33 sk= A= &3
BY F A9 mFo A bl Aol JFHh
BA12] &4, f171°1 macroprudential F&E0] oEA 1 ¥ LglskaL F
AR FFE A=A sk WEgolA i 71¥E7E SASHITh

>4
¢

5) populism

N

(@141 1) Perkins(2019)°] TEW AAE BHSL o] 7N wELS
slo] 715 WeS they] SIat XA Hol: WAL ARe BE A
3] THYEO] ekt sl X9, AAZE B wolgt Aol n v
Q] RS0 7|5 WSS ABAA 715 BAC] B2 FoFS AL 5

o

2

o
Ag/\

ﬂl

O

M2 47tx) 2opg o}y 7192 95
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(4] 2) Cha(2020)°] w2H, “AlA El2te] AAe] iy’ el 2008We] ==H
=8 A71E EARE 214171 AlF ol 10W7E A2 AlAl AA9] olF
7] ol% tiAF MollA ZEDES F vix FARYR}F 257
A717F A=Al AR o7t Wtol|A AREe] Ak= wl=o] ojgA &
5794 7t AA(liberal interstate order)@t AASKE AAlotL F-A|
A=A FAH e Hdxo] FreAow W7 ZRAES uhist
7] AIARE HHAS BAIS

3] A4 dfeol A Bl ohjet A weie] s mEelZo] ojwt ot A}
Aol At HAL EELS AAZE FAE Hol A BRI BHel olgA F2
AR EA] Bafshs welol s 7|9=S AM8stgch

I Arts and Humanities

7L 7I9E
E 3-12] Arts and Humanities £20f 7|¥E
N& =20} 1=
517 oX| glaciation / volcanic ash / co2 emission / human immunodeficiency virus
ce = / marine isotope / american medical / spectroscopy / boundary integral
comprehension strategy / personal interaction / signal processing /
Aa|st decisionmaking / younger adult / psychosomatic / psychiatric disorder /

psychosomatic medicine / countertransference

assisted language learning / translation training / translation competence /

O{0{ 51K
201 language learning / computer assisted language / language therapist
. horror genre / musicological / hypermedia / african traditional / life beyond

/ audiovisual medium / antiquity publication / contractualism / phantasm

debt crisis / postcolonial nation / free trade agreement / intellectual
INE] property / misogynistic / material cultural / immigrant / extirpation /
poverty / ethical obligation / familial relationship

96 =sojEery
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L. 7|19 E 4%
1) psychosomatic

(@Al 1) Abitov(2015)= A4S D AFFNE A= & 9
g4 23 1d 2o mE g Jfio] oolE A3t
(Al 2) Freudenreich et al.(2015)= ALEA} HAE7IE o|&
AAelofA A4l ogte] 8 2wz e 7kttt A

sto] ojgA &8E 4 J=A] AT
AAST I E AEery Yl AL 9jojet sodt A4l Qg I S SolA]
%83 AL AT HRES AAGl= Ao ‘psychosomatic 0]g= 80i7} AT},

_I% rSL
J_4
o
N
ok
ol
ol
N,
1

2) extirpation
(Al 1) Rawlence et al.(2015)°] W= HZ7FHEHA A9 BF5L2 A-F24<1 3]
HE AEX| ek HelE 4o & 952 sk SAoIth
(9IA] 2) Schmitt and Lupo(2018)°] W= A]Qs} 3tgo] AxXSH
7192 AIEHA AAY 2 DX o] = BESS ERHoE 8=
FARE S Aol = FEEC] BESHAU

AEQ] HEY T-SH AFoA= ‘extirpation ©|FH= 807 A AL

3) psychiatric disorder

(AlA] 1) Fettich et al.(2015)= AA1A%} 5 712 Zd Zo|(IED) o thgt a3t
A9l I3} T 2Eo] gt A7t o= JS JOowA A9 ool
Ehejl= g

(@Al 2) Kompus et al.(2015)0= A4l 2gS d&sk= 9 lojA AVHY 7HA&
A= F71HARQ1 F4Q1 A4te] oS X3t

A Ag IH AolA= ‘psychiatric disorder ©]2k= €017t A5 AQ0T
4) ethical obligation

(GlIA] 1) Spearey(2016)= A= A WA ARBEE ofd S/ HAo] ¥

M2 47t%) 2opg oy 7192 97



0|HE Olf A+

{

[¢]

% P52 2o £5 24 94t ojde] 9l

I+ Aol gt ofshe] Ay o Fet

= ol&°] i &34
oY 7HA] A= =R A ot= <-4
S AR,

(Al 2) Mintz and Wasserman(2020)°] @=2® Kittay?] +H2% A& o]=2o] X
oAl HoH= Alg Atolof EAfsfiof & &84 RS ZASh=A]= o
Hs] JFe = "=t

AFolA &2d JF-E e etth= WEtoA ‘ethical obligation'©]gk= 8017} 2
1=

5) phantasm

(Al 1) Salin(2015)2 S|ZEgt EJAET} ‘o]Ast yake] dejA oAl o] ohyzt

S HtYgste =214 HAETL HEE QY EHQ=A] A st
(Al 2) Oniscik(2015)004= ErtA o LbAL] X]4] o]& F X]A]19] tjide] Tt
ARZ 7326 ks AL g olgfish] 4l $F2E HEH
o]27}19] o]2& oJsfIslr] YollAl= ‘phantasm o]E= 807} A1t}

5 v
w5 4

98 =smjEeny
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2 HAofA+= Computer Science, Social Science, Economics, Arts and
Humanities®] Yl 7H] #oF9] st&wds &% °IHA 719= E45 APt ot
Aol 35X oE 54T 7|HER oA o] ANHAQl 559 oJdfE =& Ao=E
7| ot

AR, off A AifolA FED wF A2 43; AIEYy THAHE 71¥ET o
5733 Folt}. E3|, Computer Science?} Social Science H£0F9] 79 11 EF 0]
FEZAT Computer Science EOFA= 13 A5t AT Aol = human
robot interaction (A7t 259] 43 Z-&)olut recurrent neural network (&8
AAY rd), BAF A A=-T JHE blockchain networkY cryptocurrency, ZLE]
3 ZAHEARQl st 7|&dt WY S5g networkdt energy harvesting, IoT data,
unmanned aerial vehicle(F%1 &57]) 59 7I¥=7T 5453

T3t Social Science EOFIAE tRZIAZ QlF A53 H3sto] deep learning
o]t machine learning, convolutional neural network(@/da A13%), LSTM
(Long Short-Term Memory; A97| WEZ2)7} 54tALL 716F 2ot 7|t TAST
blockchain technology, VR(Virtual Reality), smart city, fourth industrial
revolution, industry 4.0, thing [oT &°] 5494} og 7|NEE B5F 43} AHY]
g9 vigo] He= et 7jgoly I AEE IS Hh

4, &4 AL #HE 719ER g4 1 38R S5t Computer
Science®] 7499} enegergy harvesting, Social Science®] 74-%2} ecosystem
service, Arts and Humanities®] F-%°l4 co2 emission”} ©|HA 7| { =2 YERTh

AA, Social Science £°F2] misinformation¥} Economics #°F2] populism-=
AALt HE FA4AQ SHE AXRIH 15T Ego] e 23 X E= Ad
H FEO 83, ole} FtHA| 22 EETEC| nR= BAIA, A oFdF A

A3 Az 99



0|HE Olf A+

HEe= s 7Fs/dol AUt

S 7+ Apolet WHsA = 7w Eoket H|7|l& EoFel Apolrt E5| FrEAh
Computer Science©] B|3]| Social Science, Economics, Arts and Humanities &
of9] o]MA 7|YE= MEA ST dolgt|Hif= o|dR Y HE5] 548 2 Tof
o] A4Ao] Zsict.

ol 7]9¥E AJAE Folu Term Burstiness®] Hio| &3 2502k RIS 4= Q)
At AAZ Computer Science #°F9] ‘deep learning olgl= 7]19=+ =
20179 71822 term burstiness’t ZH4A 02 Z71619 24 Social Science &
oF9] ‘renewable energy’ 7]%‘:9] A% AN71EZ term burstiness®] 2 Ato]7} @l

22 SRS Z, 1714 Hokel Qo ABjTEE 59| Hopo] AL 7| Hofo]
Hl3] oM o2 Tl ojele %JO] ettt
o] ol¥l ATINE &R HlolHHol2el ScopusE BEIATF 47 B

Y AB 252 Sste] HAE vl 7142 53 ol
A o4 BT, 2 Hof AR/FET WUS B9 1L F Sou olny A9
Z

2 A4sigict. J2x 7t Bopd o|mA 7|Y=E0] ou|et Wk AwE T 74T}
H|7]& Bofo] o|rA 7|Y=r} ojudt EAI} o] Hol=x] EeIsigitt
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HAZ Olwel shAMut Oi2f AtE| G

o|HY IHES &8t o|HY Ol

Bl H27t 280| 719E ¢lo] H7|st o|HE Ol

AN £2H olwy =S HEroR St AEIFENA ol 7Ys of
W oM ol47h B2 7Fse BT Edt B A7Ao] g 7|95t ok, A
B} 247 AA1e] AF HoplA o oo ot ARHIL YA BT AR
7} thsigo] o|s of¢r Eaols MEAo] gloug oluy oo Holet A 2
AR AA o ofsfa 4 gl AFolold TS BHg At e 37
o FA| %ke.6

2R1E Boto] F 12089 % E—ﬂoﬂ A F+23HE 8-S 835t o|F, 5599 &
e T4l vE 4= Q9th SHAY ety B ohgat Atk 3 75%, 94
25%. Eé% 30~70thell AA %om 2%, 40 65%, 50t 23%, 60t 7%, 70tH
T W FRHAE TS 43%, AFSIEE 23%, B3 14%, AAATE 7%, &

odrc% 5%, S8]8}, oJoFst, QIES), BalYst 7 2%).
A, 8= AE7FEoA Aol 5W F AHEQ] AHjA o]fE ke Y22 B
oAt dA= oY olf=E WFH YAt HA P olE AVIH FEke 882 F
o} T3 A7[ok= olHA olsrt thEd YAVt € xR FEohs ol dsiA:

6) M7} 122 25|0|2HIT200] IHZ 0J24 R0 CHh KIS Tt 1EO=, Z3I0jaieiTLeio] ¢ S0 s Z 0]
ok QI 17| 0] Of2{3H SSE JKSHLFT £O = 0[240110] 230] LS M2 oD B ARSHe
502 Lj0jof BIC

H1E o}y 7|1¥=2 =est ojiy ol 103



0|HE Olf A+

=

o 54 7Ms AT ASH ThFeS olET 4 A Hrk EE 0[5 ol B2o]
& 2gHolold Tt F9| Wrlo] Fasit.
oA AETE 5599 SHS 715/ EA/Q1me, FA) B, oA, Fet
7%, AA, A% 5 A, 19, A= WE, ol o), oAE B Soz BE
A A, 1o} 02 R B oIl Al sele ARead Aese o
o] Bolch, AAAS wlehetat Wl EZel 0] 3T A HH £, A3 2
A ofF ol ol BRE HS AUt vt ek

A@pHonE ool £5g ofsshs o] & ojziRel gich wiste] Z1Ae] Ay

o] 7% 84, w4 Qlmat %Xﬂ A, oA We}, 181 ek v)ew B 4

o RIUEL F& oMH BIoR S/} YRH o THEDY] Hik vrlE
A2 S Asjo] 51E o gm olof wtel, AAFE(YIT 4H), 7S FAe
X, W8, AL ¥E 5o AFo| YA Folow 2 5 gk o W] gig
171 sf whsoid Ad #E 9L, Ao ® 271 Hslel S B4 d <
T 9t} oJ7]of] QAIAE HRAlS QA Zolwl AR Zolo] A}s ko)A UeR}
A gt

N

)
1o & 0 o

401'

ll‘l —Yl FIO

» o

7t 1=, 38, EAl, Q22

E 4-1] 71%,

rhl-

TA|, 1Z2t 2OfiM HIZIE O|HE Ofwet S H &3 2

—

0|1y Ol U E

F 25 NFHOOHIE A EX, 2020), QIRM(E C HalA, 2021),

AIQIAT} Forsh (A0 L 20/ S. 2020), O]247} SEta

ACKLLD] Z221, 2021).

/|12 Halz 28 2O3OE| 309430l = 8% ZE(UN), o= A8 o+ d&58 37t

et Mg, HY | (SEHYTAR), TAHA 2 7HI502FH(UNHCR, 2020)2 A7
7

rir
(g

=

HO

7t O s . AD] IS e
NXE Y BET HAT BANEEY HOR4A) B, HYKT HIX
(334, 2020), JHE Db, TSIHRIBH BT 20150 Y
0% AT, H, S50 XHoll Xis% SEH a2 5
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oo MAZ Ol siMut Oj2 AtE| GIE

0| Ol

s ;
S0 E= E Z

ot S=, HIQZT7IAL 2A MWEE, SRsS=29l et =7t Ot AkZ2
O MFH/ASY 25, 0159 ErALt ©X X9 =2

B Alssa de8 s=, HE0| 329 FE2Ak UF,

74 =1

o =

o
-S=00| 20 AF0| 0| XX 7HK= By

SAOEH 7=
Moz AL
(Green Swan)

At detElE 712 2I7IE MEIA| Rote dEdA H S8AIAH0] S1E
2, FHZM2A(BIS)2 2018 7|2 Hatz Q1% 87| green

swan(sMHEIOR T — A2 UK XIRY 71 35, MM
Of3f2 QIZZOIM/AHIBAOIN R, X ISATO| A, ST/

SMXEZRO| HAT XA M2 Bt MES 9, ke
ool ofsiol JI=AS, UKie| BEH| S MEL 27 2
S2-92-1S9 Ax #4327 B, Y4 MY B}

o
-
J||I'I

fr
al

M

ME 599 58

MEEHY 7|E0 HEZ B AL, R SX, tifs AH 2t 230
SEE FA H2EA Mui7(Z0] 22 8.

O AZIA TAMOIE 7IS(MA A tiYs 3), SFM &8, MAFAX 57t

XY OI9I2TS
MEIITS S

OIS TEBH X! MEWHO| PR T 5
ICT, Al 42| Bgo| $HOR Mef Xio| S8 917 W, CfsKe)
270 M StIE 53

/|% He} S
THEAM/AY THH

2A7IA HER AHYOIUA] S0 et =AM Y S7t AL AR
HYotEol 529 Ui

28 M0 tSotXl 2ot 7|YS2 <MY SEIUAM BHiA. ME
2H SS F1 ZS U, RE100, XA HE0| 7| 259 sy
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. covid-19, lockdown, travel ban, stock market, bitcoin, crude oil
Telemedicine . .
price, confirmed cases
mental health, anxiety, financial strain, road safety, ptsd,
Depression stay—at—home orders, work meaningfulness, economic stability,
work engagement, professional burnout
accomodation, quanrantine, geopolitics, online delivery providers,
. self-efficacy, socio—demographics, crisis management, theory of
Resilience

planned behaviour, fiscal policy, augmented reality, food web,
spatial planning, climate adaptation, digital tourism

Space vehicles

stars formation, ism clouds, submillimeter, gamma telescopes, large
detector systems, space instrumentation

Mental health

subjective wellbeing, relative income, internal migration, global
South, biodiversity, refugees, community child health, caregiver
burden, parent-child relationship

Collective violence

homicide, suicide, interpersonal violence, political science,
environmental violence, economics

Marine
ecosystems

glacier snowlines, southern Alps, cetaceans(112iF), fisheries, ocean
noise, conservation, dissolved oxygen, nucleotide diversity

Distance learning

surgical skills, mental health, mental wellbeing, postgraduate,
urology(H|=7|1}), medical education, simulation, residency

Islamophobia

O=8 3Z3)

income inequality, residential segregation, welfare state,
immigration, Sweden

Neural networks

data mining, music, urban sprawl, rapid urbanization areas, change
detection, remote sensing, land use and land cover, security,
covid-19, disease tracking, social sensing

Localization

self-assembly, nanotechnology, photophysics, molecular rotors,
photochemistry

Sustainable
development

urban land expansion, marketization, globalization, decentrailization,
land-use policy, settlement, railway infrastructure

Convolutional
neural network

covid-19, disease tracking, interpretable artificial intelligence,
transfer learning, medical informatics, wireless communication

Blockchain

6G mobile communication, artificial intelligence, traffic control,
network security, loT, smart contracts, games, quality of service
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Biosynthesis

chemosensors(2faHAIA), multiline operation, in vivo imaging, fungi,
image—guided therapy, soy bean, mycella, antibiotics, biochemical

engineering,

Astronomical DB

parameters

ultraviolet, galaxies, stars, evolution, star formation, fundamental

portable sequencing, citizen science, DNA barcoding, molecular food

Metabarcoding webs, biodiversity target, biomonitoring, ecosystem function, spatial
ecology

Sustainable augmented reality, tourist safety, Lapland(AZIC|L{H|O} 2£X|H),

tourism destination resilience, crisis management, rural tourism

agriculture, cultural evolution, gene—culture coevolution, niche
construction, gm plants, interfertility, drought, Asian hydroclimate,

Anthropocene . gm pa Y 9 yaroc
mountain glacier, Asian monsoon, human impacts, overtourism,
arctic, human—-dominated ecosystem
nanophotonics, holography, color mixing, information multiplexing,

Metasurfaces P grapny 9 P 9

semiconductors, active tuning, metaholography

[E 4-11] SMCHSl HTE0| HAE O|0E 7|9i=et mizry Hu

oy 7I%=

7|1¥E7t S0iZE ZE(UR)

oE X2 0|F

poverty
reduction

“Urban centers can make a greater contribution to
the rate of economic growth and poverty reduction
in rural-urban territories compared to deep-rural
ones.”

World Development;
International Journal
of Social Economics

global value

“We examine two global values associated with
sustainable development: concern for the environ-
ment and concern for economic development.”

Review of
International Political
Economy; Economic
Systems Research

chain

increase in  customer environmental
awareness, competitiveness and strict govern-
mental policies, the approach of incorporating
green supply chain management, to conserve
resources and sustainable production, is gradually
becoming more imperative for organizations.”

‘Due to

International Journal
of Biological
Macromolecules;
International Journal
of Production
Economics

future
economic

“We focus on how income and debt levels have
changed, and what this means for future economic

Journal of Economic
Issues; Applied
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Economics;
growth growth and living standard.” International Journal
of Entrepreneurship
« : . : rnal of Financial
Macroprudential policies ought to be motivated by Jou ha .o ancia
macroprude . o Stability; Journal of
. market failures and externalities, but these can be .
n-tial . . Money, Credit and
hard to identify. .
Banking
‘W reater f rimental ign .
e suggest greate use of experime tal desig Ecosystem Services;
ecosystem | and long-term case studies where the influence of Land Use Policy:
services mapped ecosystem services on land use decisions v
» Landscape Ecology
can be assessed.
“‘However, these forged videos will bring huge
. . . Computers and
potential threats to our society, such as being B
fake . . . Security: Digital
used to make fake political news, which will be .
o - ) L, Journalism
incite political violence or sabotage elections.
“With the unprecedented pace of urbanization in
recent decades, urban vacant residences have , e
. . Water; Sustainbility;
. increased dramatically. The problem of numerous .
spatiotempo . . International Journal
vacant residences has been severely criticized. The .
r-al . . of Geographical
lack of comprehensive data obstructs revealing the . .
. . Lo Information Science
spatiotemporal dynamics and the contributing
fators of the vacant residences at a fine scale.”
“As the concept of life-cycle thinking lies at the
heart of the «circular economy, it should be | Journal of Industrial
circular explicitly referred to as an environmental principles Ecology: Business
economy in EU primary and secondary legislation, or in any Strategy and the
case be recognized as such by the EU Environment
institutions,”
Transportation
“ . . Research Part C:
Long short term memory network(LSTM) is a time Emerain
series prediction model which is able to integrate ging .
LSTM . . Technologies;
multiple variables such as flow, weather and ;
reciitation.” Information
precip ' Processing and
Management
psychosoma | “The amount of literature published annually related Psychosomatics;
tic medicine | to psychosomatic medicine is vast: this poses a Social Science and
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challenge for practitioners to keep up-to—date in
all but a small area of expertise.”

Medicine; Journal of
Religion and Health

“This paper explores the arising of overwhelm as an
affective space in which might emerge conditions
of receptivity to ethical solicitation. It reads J. T.

Rogers’ 2006 play The Overwhelming, which Journal of Medical
cthical focuses on the vveek; pre_cedirjg the on;et of the Ethics; Jour_nal of
obligation 1994 Rwanda genocide, in dialogue with Judith | Business Ethics; The

Butler's exploration of the dynamics of ethical Hastings Center
solicitation and the conditions of receptivity in Report
contexts in which embodied precarity is extreme
and the stakes of enacting ethical obligation are
high.”
“The analysis revealed their standpoints that
negatively perceived marital relationship quality,
tamiliar p.aﬁernal neglect of chi'Idren, increasing opportg— SAGE Open; Social
. : nities for EMR, that is, workplace and mobile .
relationship Science and

15 2A)

technology, and positively perceived extramarital-
alternative familial relationship quality emerged as
the women's reasons behind the decision to
engage and endure in the affair.”

Medicine; Religions.

“Two faculties of knowing - sense and intellect -
need two kinds of representation, which are
phantasm - a sensible image of a thing made by
imagination, and intelligible species - an intel-

Critique Studies in

hantasm . . ) Contemporar
P SIAF lectual image of a thing made by abstraction from o P y.
(=) ) . . . Fiction; Logos;
a sensible image. This twofold representation, .
. . . . Teksty Drugie
according to Aquinas, is necessary in order to
guarantee the possibility of conceptualisation on
which the meaningfulness of language depends.”
“This paper examines the evolution of the concept
. . . Journal of the
of countertransference, with particular emphasis .
. . . . . American
countertrans | on its relationship to psychoanalytic technique. .
) . . Psychoanalytic
f-erence Freud's original idea that countertransference S
. ) . ) Association;
(GH0]) means unconscious interference with an analyst’s .
o . Psychoanalytic
ability to understand patients has been broadened Ouarterly: Ethos
during the past forty years: current usage often v
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includes all of the emotional reactions of the

analyst at work.”

“Photon-counting detectors provide several potential

advantages in biomedical x-ray imaging including

fast and readout noise free data acquisition, sharp

ixel high i . ing- . .

pixel response, and ot dypamlg range.gratlr.wg Optical Materials;

based phase-contrast imaging is a biomedical ,

. . . . . International Journal
guantum imaging method, which delivers high soft-tissue of Molecular
efficiency | contrast and strongly benefits from photon—counting . ,

. o Sciences; APL

properties. however, silicon sensors commonly used .

; . Photonics

in photon—counting detectors have low quantum

efficiency for mid- to high—energies, which limits

high throughput capabilities when combined with

grating—based phase contrast imaging.”

The. efficient deployment of. V|rtua|. .ne‘tvvor.k IEEE Internet of

functions (vnfs) for network service provisioning is . ,

g . Y Things Journal;
network key for achieving network function virtualization Aoolied Soft
function (nfv); however, most existing studies address only PP

virtualization

offline or one-off deployments of service function
chains (sfcs) while neglecting the dynamic (i.e.,
online) deployment and expansion requirements.”

Computing Journal;
Future Generation
Computer Systems

“This study combines cognitive computing and
deep belief network algorithms with collaborative

ISA Transactions;

deep belief | robots to construct a cognitive computing system | Cluster Computing:
network model based on deep belief networks, which is Knowledge—-Based
applied to the control system of collaborative Systems
robots.”
“ I i h .
Compared to manually dragging a heavy r.obot, or Robotics and
programming a trajectory by complex calculations, we
. . . Computer-Integrated
believe that robots can efficiently learn skills from o
. . . . . Manufacturing;
direct teaching through telemanipulation, and improve -
aerospace . o . Empirical Software
the skills based on optimization with sensory : o
. . . . Engineering;
feedback. in aerospace engine, maintenance, repair, .
. IEEE Transactions on
and operations, the surfaces of aerospace . .
. ) Industrial Informatics
components are required to be masked by tapes.
extreme “This study aims to propose an effective intelligent | Mechanical Systems
learning model for predicting entrepreneurial intention, and Signal
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which can provide a reasonable reference for the Processing;
formulation of talent training programs and the Engineering
machine guidance of entrepreneurial intention of students. Applications of
the prediction model is mainly based on the kernel | Computational Fluid
extreme learning machine (kelm) optimized by the Mechanics;
improved harris hawk's optimizer (hho).” Complexity
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Utk L= EUQ| 786 B (Science Hub)& woFd 1]

THEL ZR3Ith o] s{EoA HiolQ A, 93 e, A%, o]

|, BE T 59 Eofoll Hl9] Frel njF o|FE Holal

ol -1N

H1E O|HY ol% ool Aba™ oo 149



Rk Y AL o Uobt vl ol WL AT AR L ATo|RT A, Pt
EFE S, vl F4) HAHIE, 2E, YAE vjoly, 7| o] L Pejs B4L

SJet Al 52 egska Yk
olal s ARSI HA ZAYR olufY olES AT YAo|Et FAA
B 340 W S SRS O B IIAIEE AN o
HEAHE AFHE ol o

8) https://ec.europa.eu/jrc/en/knowledge

150 =sojiene



Heg ZE

A1o| chjiet of=j afx|9)

ol olfr A7 T Wl Hitrl=olH AIRMA ®iflE 5~10do= T
o ARt AlEZEe] Gl o] ®9 Aol AT & e olHA ole AY
Sl 7. & A7 4719 A2t I5E BAste] A&7t Ajlel Adshe ol
% ol E WUtk olojA AE7t T1Fel ok& DBE v o R E4 IEHY} IS
= &%l FEd 7|HEE AAT v A8 TI9EE SHCE oAl olHA olRE
kTt

A

o|gA Hopzl ojwA olg At v At 159 =S AA AA oW
ol#E AESIAH. THATOR FF 5~109 Aol o]F oA olf7t dAIR Lofd
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7] AuE ol 27| WA dQloz WskAY|1, olF Bl AT A7) A4l
< HHto] Wik A9 3, AL mud &3 (feedback loops)ol=tal Xtk
(Henshel, 1993). dldo] ®H7]of|, 27| A&H Aol € 7HA] D97t AT
/\M ddolgks de 9o

35| 13 W Qo] 9tk B
Oﬂ 14 7<}71 ’“%111 A &

A ARaL9] Gl QIxE X}O}Oﬂ ot ofsf| FHo 1% ‘011%11 OPLE}J_ EOH:}

o] ozt 27| AdA oA g2 A7t Aj7Rle] T 4= e FAAEE
ro 2 VPSR It o|2olgtal Hofrh webA A, w|F oSo] tigt ARElet
9] T HA=A A7F @A A 5 o] ojwA 1A
of thgstal vhgsh=A], T150] Z7] o' 24| J7F ol s A=A, 1A s
o] ojgA ElRIQ] AL WAHTAY ABAF| VAL A|Ldh=A] AFsof stk F4
HcHHenshel, 1982).
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A ko EAslof sheke 9ol Absito] ol
I H50] A, Wiejz Hlesto] Aslsto e WhE 4 g
FE grks Aotk

AR, ABIEhe od JALE o WHEAS 2ol B4 GAslel Agith
we jgslo] e AARAY AWYS Amshe olA Asjste] olEd} WHE
omRE WjE 4 Gt Ao| Wrki Bokth WS Asjste] WEEAQ) Aol S
o HxA] AP AR Sl Yol SHH S HopzAol Juie B3
7o ] gre Alux|z Hesiolc

SA), Afsiste Holx] ghe Abg] 728 FIH AT o Erhe oA,
nlefebs ZAHol T Holx| oH TS ATshs mdst YupgEsls Hio] 9
T mgleh whebd ARSISHE B K5 HolEE 1hH0R Susks T T

|
t}
2 18& zdcke 22 $AL sidske Hlol Ase g, o= U= AL
S

I:J

-

spRuto R Fbg Fud AL Aslste] Zxshe ASlE BHEC ol4E sl
A Bk AASH e Geks AZeleh, A =ofat mES] 4] AR el
oIt WAL A1 A, A7) Ak A AU F A5 A $95 e

o|ZA m o thet LAHY A, § Yoyt FAEo] AL R tE2A U
EPdth= AHLS mlEsto] B & Zlo] ZERTHA 3 A T =2 v Ao gt =
oo tthE 4= Utk AlZo|th M2 ARl AIRE &of SRt /I7to] s
et ALSl= Wt ARl 9-2]9] A SollATE S0 Al= Aol ofugf, AAE <l
29 B0l s FE= Aol ARt w|ete] g2 SottkBell,
1996: 52).

o)/l =25 olHA olfrol et =2of H&s K, & oA Al7|sk= dH
AE H&s| sl= go= =20] Hct o|HA o] E4 HHE (Emerging Issue
Analysis, EIA)Z 7lef & 913t PHECRE At =4 Azt v|Hska=o] o) &
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Hed HE: O|HF Olwel Atzly M=

Aol gpev, ASEAEe] AAe AT, et 2 WES £ET 4 9
o]t
A, ‘o]# ol%ro] Foliz Frelrb sk Bgolth. oA ol Yol E&H
Ak, 39 Qlolg AASER HlEsHe FAIE Qztolet =, o]MA olfrol U 1A
_%% SR} EAL, et ofelg ol Aol g B, 3 olnl ol e
23] W TN LARES Y S B8] WA ekom, whY olmg ol
7} A8 THASO] 249 7|2 Aglel SAlH(exogenous)2E BAE Floleks
BeE wgS s ek

£7), olm4 ol4r0] A7t ThapsiThY, ‘15L 27] ol ol E4S 21 9
LoF Bk Bgolth thaR A WRhe 71 AFEIE bR tleR A2 Hisko,

% 4AAL Wlo} olSe) HEAH F2 olrtd oIS Ee Jolw stolck
2] o]u]g ol e =g 9lat Xh?& 8IS S WOl ST 4 A3
S Aolo] Atoleh SABES Foftt # 4 Sl A 49 A2e oz AL 4

e 7FsAel A71EH.

}cﬂZZH ‘O]U1X1 O]_/IY.\I_QJ ﬂX]— Rt} 0" ]._J_O].X] =3} ]\]_94 k3] = X=X L:llo]7}? o]———
oItk ojoig olre] ot WSS BHI} e, §5 olpd BooE A
Fol= AR AHE EAS U= Ax 7S = 5k o]EA 2oido] "olA= A

Ao o) ARHTE oA ARS SASAG FBHES 48 W A8yl A
Ao nje) clzo] glold JLz Fa% S 21 YAE k7t oSl ot LA
X35

33t oA E 293t ol v AR Qo] E8ske Ak 7hsd H]th
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o|#+E HlgtEQrS W], AFS] BEHS A dole =y 4

18 Amusict, TYeh FAOR o A9y 390 AUk Ak A3
3 oIS 289 Yok o] tiat o] Wasith. ofuy of

7t ﬂx}%@ 25 S1EA ST A, O HEE A A3 kel 2

o] Aol 37 5 741 A9 ol olsro] WY TFS Ee Kol ux
o} Shihe eiriea 8 EA0) GoAolA oln of%o] Atoln, £ WA
o QPEA AT TPl A Y o]m olro] Wt °l 44 Oj7io] Felsjolt. 7} Al
2 9 727} 2 Al 8950 JEE tat B3t ol L W)
314 hopyo) A, e ohT | et Absle) thed S uE chac. ot 7
o] EJo] Tet 7ML The golA AT, 2 oAt D A vlero R ofn
ol4iv) o 729} BUE ARA BeALA ABEES ST

~ Mr -
P
o ok

)

o N

71 ok O|2e| & 29 AIE 2| =
HlHo] AAAFEISES 20008E FHEE AHSH o] oFshA| Fold 4 A
to] Al7]sks Abe] EAle] that BES0] 75 Aute] ofs) Worselx] gherhs A

4 49 Ao 59] ol Aiedt &

2 Gol A5 Kol o]t WEF
oot WePr|& Aold] BEI 117G BAS

HPS of Fo=2 dolr.

ol Aol AT} AAS|A Fake 2L H@o] "PHoZ Folsh
ERE £ A A2Hol AT, e ARSARI thro] thgo] & 87|49
A2 GQot ek Wl tho] AEE FAlske FA] AlAF0|AEE 1]
2o gz FutErs 7H solow AWsih = umz=olol 1er]|eS dA
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Hed HE: O|HF Olwel Atzly M=

gt 7S uigom shu itk webd WFRe) AllolA Welag ARl
2 ST Adsks AL ot Qenke gAa
e olejdt YAt WEAl ol HE oujshE gror] T4l
zolo] Tkt BANS B AT At A, 4% An] AARE WEFo
oA Ao AN, Heao] G T5

glol, HE FAL AHOR GEY FFYOR WHD 4 9
A9l 34 AL QAL YA ekerk ot

oI olfe] SR B, SRR 208 Yuiol Ak B Bt

7F<1343}E AEHoR died 5= it

gt o2, =t FolX oyl F2HAA(New Orleans)oll Asol= SS9 4
44 Gl Wt o] olgr A7 ””ﬂ AEHE E 4 ATt Folz
A7 eAIAEE o g §F it 5ol SAboke Ao, =oA=7} Hr
B3 A 27F vl wet 2041718 AA Adet AR3st F2 AR @4 F
AR BA &89 70%7F A5 S5t AYE 7Rke g gty
I3 o]HollE FARHoR FPAdE|o] 2 SIS0 tigh wiHo] ol gt dA &
o|xjofte] F&Esl YE A AAL A5 35t HHA 7|FES 8 FA= 1509949 A
59l koEo] B3-S Wl AMGeSE HoluE Xt ek Y2 I3 o=
FAY] ko] 5GFEC] AR 35 AYY] ARFE FIE HAsH A7 dolth

O

E 9 7P FRY A B 34 PEE SS0) A AFS SgelA 9
A G2 2] R RE A RGPS A FoLARAN SE
F Age M% o Y Adsh Pl e E AR Ape 97t et

(Allen, 2003).

olgA BA4E Folxofte] Hol WY A% Ao 09 AL eAFE X 4



0|HE 0

e
re

T

259 247 Hoj ghou, of2fet Aol A=Al FE2 Y] AR A2 20109
Oo|ZREH. 53], & &&(cancer alley)olZtil E¥= &AL A9 < XY

o 2o Mol ARe| FEE W] Ao
so
of 300 j9] A GBHe FYERRE HolA ot 0@ YR TEWT Urk. A2

AFGRE AFEC] olelH. 20154 O|F AIIEEA 90| 7719] Hqafet 340] 5
7tz AAEACH, FojRojug B2 A9 A= =Tt A AE e

%) 1 5 gokd, 1eig :
20 =SS} bl YO B Ao FUE| U4 4G 245 TEY
% 7] wolt

oS Sol, BHI9 ofd ololS2 FY AL HE FTAIA Hol it ol F
Aok v, 23 A5k Zo] AME 0 B AV mEHE 0F A 9%
g WY WAYPHIE B9 459 ¥ 5 ek ol

ol WAL A TG0 FEI| AL ReolE, F BE AFUE] 1
A BB A 9% F AR A FAL F E o|FolA] gk 23l
AREEA 79 Qo 9 FEDu Pond FNAE F09] ole] A71E ¥Rk
sisol, 39 ol aE RN 7190, AUBY FYo| A AT 579
%S AR Y wEg Holgich

FolAoft Bo1Ee] 83 B 91Fel et Wl Qo] WAL BAE A
A 51 2HH 0 FAR AR ol2ll= AFHU. 20059 HelA FHEE
7 redels A9 BEUS B, O 2 Al A YUY T AF A
oA 1 wshe oA QA Eatsict
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Hed HE: O|HF Olwel Atzly M=

E2L SEAI IEH W mEEdAE HENS Wollk, =Y SHAE 2ot =
A9l AAZE A9 B HAeEHAed, ole sER Ut fajitte
A7 ot 29 9A9 2 o] ZHEAH AXH= %dﬂtﬂ 1
ot o] spekEde S8 wWE &8 2= ARl aLolA
o] Al AAdl= ERlE9 <A77F 2= U= =d T
478> =o| wpA|7] A3} o] ¥, = Ao AAAM &4 ”371% ’.‘:l/\]?P?i%ﬂl, A]
ol Eo] aof SlE wole tFe =2 et 20| 4E LA =Tt
JAA] Z3en, o] B AUt oj#ol= et E850] A5 offz ©
o] AHE o|RThA F RIS BTN F 2 o] AEEA T

ol AE R A9 FUSS To| W AT Hrhe we G

£ AAS) 715 F BRo 8730 HolEo %A St o|FA A5 Fol AH
0l 54 E7Fs3 2990] HoHd AR3eE AT Y] edEdE offt ke &S}
I AGSHA] e, A9 FHIREY] FAA T} FHA A ‘—#XP F A2 olg F
I, S B BUPE ARHoE Q¥E UAS) ¥ 4 vkes ek Ql Ug2 o4
oz 29 FH1o] AFAA- sk WS EAITY v AAgitH(Frickel and Vincent,
2007: 187)

o|AF AIFH WAdy} HEo] 2 o] ARl iy} WolEo 7] o=
A4S FAL A4 ARSAES FEA] 2 9517 ]&(undone science)ol2tal HY

Sith AR O R FPE|R] k2 AEhr|&olst, “AITIALS]Q] 4287} EA gt E55
I 8-S A3 Aol A%dof oo AFER] Fotal, HAES AR Ko, Holks
oJR|R] kL sl7|&"S Qu|stHFrickel et al., 2010).

9l Atloll s 2o, oF =04 JYsfiAof st M= FE|Q S JF B 7
gt 9], slEAIRl FFEEY o] S Al&sHA AR BPHo R XF=E|qlolor Fd, <
Pﬂolﬂ% A2 A9l Wk 1 PRI BF YA Eet A5r]eol okl
& 5 At
T OE AHIE 2 59, 35} ARJEERL glojH|E slAs 18 oA
AsAL 7lek 200090 ZEHe] R 2 delv|eolgal SRl ey
20009t 5L, oju] ul=-Z HESH A AAQ] 24 572 W oA A

=



0|HE Olf A+

&

3 Balo] &9kom N2 dAEs Fmsle AEA Al st 83 E QIgich 1
v W 718 ARstehiidE 7N o R St e HIES 499 AXl=E
< o]2f3t ARIALSIS 8F wlefo et Q7= QS| e ATt thA oA
& NI A7) AEAR] S A ol FE u|RojAA Hi

L5 5 =5 Y92 & A7 obd ARl A
o= HolL dlae Al AM 1 EH Aot Hs7|&] gt A, vl AHE] B4 3t
19 tHHess, 2007, 2015).

u

N,

oX,
2
)
ot
re,
-
N
SE
B c
o)

JS
\I
Ol‘
3:&

2 T, 99S ¢ 4 Pk B gg oh 23
o gk olSL ofed Wbt thmel B wisket A

T Alzke] Ee 20109 o] FREE olgfst Aol HlF A0 Seflo] 25
sA5o] 758 7 Holch FEAAIE0] BYolA St 0w ol et A1

7} WolEoz|A] gkt §ke] Al7to] SE Fofof ME7F e AfeloflA] o= F
AFSt Aot} 2% = EHol et HAE ¥R B3(Colony Collapse Disorder,
CCD)E} HH3ler, F=AYn 24401 A+E $st= A7IE v
ARISIAES Y FEAREY] TS 7o E o EAIAIZ = ozl o|HA ol
& Wolzo]A] Z3t ARIZY o tisto] E5SAEY FedAEY] HEE SAsH
7HA B AR1 o] E A, o= F Ado] T2 S W AR tE
25 YE7] f&olgk= Ao|tiKleinman and Suryanarayanan, 2013).
I ¥ 5% LA 5 AxFIt CCD Atol9] AiA BAHoR Folu]st
A oS Y5tk IHEE Holg o], JRE2 g 1Az fF(False
Positive)9] A2 &3] Y2 v oFEARESL eoF AlQTo] Lot uf, ot

nm ol

M
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Hed HE: O|HF Olwel Atzly M=

Zo=® CCDY Y Frrt 7I53t=E 2 7HA] 5 ARIE gRIsty HE A
o] ZAH o PdS KRl stejEte, FAAQL A&7t wore] £ Ysidol o
o SATE 8 Sl

ojd, FEANEY TS <ol H|HSHAR] Ao ® ofA Ztakstd At 4&
o] Hr}t. ustH, HekakEe] HolEE Ashs WAlol= A7 SlolA FEdAE
o] mied, wjAIZE AHA &KoflA ASTt B THE THE Ak e A HolEHE
#517] dlzoltt. ofn] FAIE Bk B2 AA T HlolHE sfi4sks A0
+ HoEo] Alwshe WAlS TUske A AA7E =EAQ S AT A
o7 X A7} uiEgt A9 AAIE 2T A9 ARl 71RERE, A]219] X]4](local
knowledge)2 FEAAT 403 A0 & & 4= It Suryanarayanan and Kleinman,

2016).

t5oF0] AtmElL Ts0] AN AT BEo] Pelo] Qrke A, T AN B
o Ak WAl A &g ZRH EA} AR =
% WolsolA|x] Tt

[N
H
gl
o
rlr
o
=

Lt Ti2fd: NASA 91 ZX| AlAHC| A

A ACIME olHA olgroll Higt FrekAQl Aol FET FeIA=E Bt
T ARl ARG A B £ &
A jlokgoAA] Zle= SRl & ot 230 57 Ao A7
i AU EotsoiAlE 7 £AE AV1E & Aot 2Eu o] Eok AiAdd A
2 ofutt. FsHREE ARSle] AP ol ARt o ko] PARtA ol 71t A
T o] weto] whe} wiA == oA S Qlh o]t Fol 7MY @A o g Erd AR
+ 1980d FUPH WAADO] o5 FEA 29 £A=z TS vw $FFT=

(NASA)9] &3] AUt

BAA T = 19834 40 232 AFHE FFFEA0IAH. 1 19864 14 28
Lol Hl=ARI Ao B35 Fol| A7kA] 10819 95 G5 vlide sdsiien,

H2E O|HY Ol49 TEY my: Hm=x 2d 169
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solglor, 13180 ARGl 7St 7]E2] 95 AR 9] ”HHE}%],% dojd
= 71 e IAE s o] ofyQlt:. wEbA, 9 GEA WA=
i =7ke] A4 B2 7 Z2Aollen, o] IYol= e TRt FXQ, 1Y
SHHo] AT skt
19869 1€ 28Y, MHAATI} 109 EAE ‘ﬂﬂx] Folal F5olA FUskA
oF. 7789 5 BIgPAE B Ao W, ul A= 2 400 vt 2319 et
71eARE0] 2of IE YARoA] o] A2l /\}_]_7} Hozl hlof Higt ool A7
At ASlEkR; thololl Hl-9-$HDiane Vaughan)2 E7HS] A5 B9f ofH X Z]
Al W= AA WA HerieAso] Aart £glo]l 2HEH FAEIEA =Y
HtHVaughan, 1997). &, MHAZ 90 Alals He7|eAR=9] o|HF ol
Wﬁ;} AwARl Fig SISkl Hojd Atalz siAd 4= QU

Lhale] T BeATe] FEHS A3l ks Fe U g, BUgle]
_ c }
=

5 10

&

2 2
olg AFRo] HISGT of, TS0l FEA WAL HE AAHAL A 2
4 Qeuslo] 4% A0S B W} A8 Ao BARE Hop otk 15 54
A3 Wor, o ol Ak FAHULTH Flsjor & o]t
FSASL o] M3 ALY Yolo RG] Aus YT Y HofA| B2
o 5E Aol dFske nRYS £ A 95 YEAL AwS g1 Uk
w7t 2719 5 3, ]
g 95 Az 28 BUES AAE9,

aFo] ZEHd 4= itk Ho|drt
B A 50] TAR= A 19864 19 22942 AL, ThE SFYEAQ |
ofg o] 7%t njHdo g 2597 7] HUrt 25YU0= F&o] YR Ho }HWL 28947
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Hed HE: O|HF Olwel Atzly M=

AZHY, THEAE 28Y, R Lxt Fs} 13574 Wzt ol H3kREo]
A AR 7hE AR we W2 Z=AE, oln 7 Holy EARE 1Y
FE A A Adels oAl o W OEARE mRe 2AE WEA SEk, TR &
gt Aot 2=, A BAATE LA 12T 28] AlAste] Aot & 550
A Fdske HSERl dEE solskiltt

HeHRE9] A o FAEAETE AuEE, A FsiiEo] 1R HAF 2
2ol His A 2AAVIE W Ald2 AT Az A5 2 24 A
g old weh, AU g 2= Hot BhASE WOH gor, 9219 1|
A E]E obr ™ EAIRl0] TARE FFA. 1084 AR A9, i A= AN

14 22¢2 %‘/‘J 6 Aol 2ot ‘é/%]‘ﬂ.‘l , SAFAE 043 /\WEO] HAHA]

AR A WL, WAt ARSI} B
HQl gl A2 FS B 5 Ytk 9% YRA WAL Ak 5P B3}

' A 1e] AT i P A2l 2
Eo|% ditt. et $FYEAY BAS Qath AL BAHOZ WS 7
BAH AL S Agolgdek. YRS A} WAL 2% SiUFH
H olf F9 Shiz Wb} Hof AlE AHHQ BAS ARG AE Ue) Ak F
o] 9l

Ay

d

4

Mo

Hoto g e o] 1S e &= gl7] wi&olct. Ht
$-3KDiane Vaughan)2 th4lo], WpAtoll Thdstd $39] dAdste dloz Hofrt
= AL 2L ZEZ o7 E3HASH 7]&S tREE 7|Ho|q7]d, 7]

E4AAo] tigt o] XAH ojH PFx T 5 gle T3 7ol E S L

e 5 itk




0|HE Olf A+

A& "FAs|] FASHE Aol AR @i 27 3k AR
£ '9er9] FAISHnormalization of deviation) & Asto], &
TS0l 224 37 olEA A WR9 tefRt 9171 A9 |
Zh&5k=A] Hol F9ItHVaughan, 1999). ol= 71&4%l A 845 & JAXSHA] &
Sh= 49| |7} ool F&Esfiof gttt &, AT Her|eE TS 2241 A0
olo], }sl7]&A Qloj= 3] &3t 7oA o]|2ojHLSL Qlojof it}

zx] /\]-_QJO]-X]———-_Q_ 0]311_ T B /g‘,] Xl—xﬂ;dg_] _?4@ _9__/1\_9,] AA,
Pt A "HA T ARLS] Aol ARt BYH A2 ofy ikl gt Adat
AE E 519 AxzE AAAL(normal accident)oll Tigt A7) ek Als]skR}
:¢“ﬂ§TEMM%PamWFﬁﬂ€4ddﬂﬁﬂu%klW&ﬂqﬂ 7le3 2%

o oJ5f WrEolAl= ZAgo| ofd, B848S HBHE o= ERT 7I& AlAFA WA
Aoz W & Hiof gl AFLE dEo] A AR e FostgitPerrow, 1984).
H =99 7|2 Aol gt Ak Afaret ZHUFO] oAU 7HA] Tt A arEo] of
FAIEEA, 127 B4Rt A7t FAIEE 45 old daprt WAsk=Al A71AA
=Tt

Ot Aaso] FAE= A WA olf+=, S840 RAUSFS AT BIE FA
Sfjok 5t7] wiiZoltt. ol= 88742 2

go
Ry

°&°]E}L ‘i‘l—“;hﬂ EH ~°ﬂ/‘1 X%E’J

7—‘130: %%@—E SAeF E2 H}”E
(Perrow, 1991).
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Aok, AlA”o] TR 31 adgo] ZAEkL, olASo] AR 1)
Fo i gej Pl vk, IR B L Aado] Bt 4%
AAAE, /A, 24, Asle o) Bast Aadolth, AARE ALH R 3 8
49] WS Quh} w2 thE QA5 9L vA7) HeA, 1 a0 $28
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D2 Aol 8 AATL ohch Uxte WAL W29t FEE fEA J1&
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2elolm, BAlo] g Bio] B3} hE Bio] Bz ddwtks dold AA4 &
2 71 Azl Uk, Wzt B dAe] BE Be Aade] B3] A4

2] Abels ofETA] oZo] Al7| "t ARe] AR &2 HAtt AlLEeAR &
AA/gol Eral AHietd e Qi IEU 54 ARl ARRlY] 28 A E
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A2 BoldAz AAgol w2 S5 ARlAM "o
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A/del &2 s WMET 4 glom, mEhA Gl e sRE At €
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Hglst Alg| 3=: 3C JHd

A ARIE vhg R ol diet Faret ook Alaso] FAIE AL jokseiA]4]
e AtElEE AWESIT S8 Hu, vl Hiek g Buie a5 Fdo] FA
He Aol #7158 siEo] vepdT

A, st AgethConsistency). M2 il 7|1£9] S ol YA
Qrot, whggh vl 83t AYS "R F gt olo] Aok oA W g

© A2 AeSZ A FAIEH

> &2

@] gnkE FAskE WS F7_ITHClosedness). ©f
hd 3, sig Jae opgst T%*EIOHE £l

)
)
o
i)

(@]

[E 6-1] O|HY 0|+E QAXIGH= Atzlet JFX| 42 AlE| £

224 (Consistency) DIMA (Agility)
&g (Confirmity) CI¥A (Diversity)
A4S (Closedness) e (Openness)
A HHO| O|HE 0|7t A HHO O|HY OfF0f et B0t
HOFSHAX| E= At l2EE= A
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Hed HE: O|HF Olwel Atzly M=

5 %2 290) QWY FRA THcpe umjxéh
g A18] B2 2Ao] A4 AAE BER SR A%0] Dolxlcku, o] WAo] &
o Aok AR 4 et

o At WAl oM olfre] AEH AE WAolH At Avw thewt
Ut Aergo] Ee A olFA ol4E TAF WolSo] Aol AR v A
o & AslHel ugo] Solzitt. Wz, WA B ASle FgAL Raely
g ole|% o8 T A3 Ao ARE wpdle] f3 A8t B Zolch
THg-nEA40) AEEYo] St A4 ol 910 2K 2E FRssick

WA, YALe] Eulols YA} T2AEE S8R A5 IeRE9] Ar) BA=E
AFEIE ATE 871 ok WAks Foldl ARlE HHRA R dfshe Z[Ho|glon,
] SFAE A718 @792 A71Re] HARE oFo] ot k= 22]olqiHt. 7]
o] e 19 Th9I2 SHgE|glon], o] oItk 2L e &2 HAH ulgS
SHksle Zlolgth w& HAH ¥18S Fustuat LAl YR YaE 2ok & o
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Abstract

The Analysis of Emerging Issues

In the field of futures studies, signs and signals of the future are called
emerging issues. Emerging issues are issues that would bring huge changes
to society in the future, although insufficient data regarding emerging
issues have appeared at present. In order to identify emerging issues in
advance and prepare for them, major futures research institutes around the
world put a lot of effort into emerging issue analysis under various names

such as weak signals, wild cards, and early warnings.

The National Assembly Futures Institute collaborated with Professor Min
Song's research team at the Department of Library and Information
Sciences, Yonsei University to collect 1.5 million academic literature items
and applied its own computer algorithms and machine learning to derive
emerging keywords. Emerging keywords are ones that are receiving new
attention from experts and are expected to be mentioned more frequently
in the future. About 100 domestic experts were provided with emerging
keywords and asked to pick out emerging issues using the keywords, and
about 70 emerging issues were identified. Researchers at the National
Assembly Futures Institute rearranged these into 36 emerging issues and
sent them back to 42 experts to evaluate them based on their potentiality

and social impact.

For example, The escalating conflict between the United States and its
global allies and China, new space appeared in response to climate crisis,
radical energy transition in transportation and logistics, the increase in

asocial behavior, and the appearance of the mosaic family have been
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raised as emerging issues that will have a great impact on society.

In addition, emerging issues such as Robot autonomy and social consensus,
emphasis on the public nature of land, entering life in space, and
eco-fascism, which are relatively unlikely to occur, but that may have

ripple effects on society, were also identified.

Emerging issues research can be said to be important in terms of
promoting and enhancing the capability of citizens to think about and
formulate responses to various changes regarding the future by assessing
issues that society has not yet determined the nature of — whether they are

problems or opportunities.
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