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ol seiuAle QAR SAIMoR Algd] 2 9L A ol ol
(Emerging Issue)s ¥=dt= Zlo] £Q35F AL Hofz QlAlx] w1 Qich
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(§%= 9], 2014) TejL} ZUHoR Lojubs AR Hoa 7]E9] WA Al xFEA o

M2l 4 9l wWyol Wash gt EuAoe Sotste v|gY Hojee] MAES o

~E oto]'d 9 Atdo] A2] 71&-S ARESH TlolE] Zte] FRAQ AAS WIS & 8%

o= o|mA ol TAIZt JhselAIL). ofAls] AEste] wite Wastx|gh ElAE ooy
Q

12 BEATH UFe] lolel 3 oluiy ol4 $uE 53 4 9lon of Yol MEs
HIFe et 4 k.



O

A 2




2 AFoM= 7IAE S 7IEe] ol RS ARgste ojiAy 7| ES =ES
ot SX oFst Al S sU7] AR SiA AA™ O AlS7 AHA Zloz2 ofAtg]
T OHA o9 g EAN oz Aostal, olF WIE 4 e VA
T 235 2Asks Zolt. 617<H 1 ol T ¥ ofyet ool FFH
= o5skL WPt oA olfg =EtE HoM 7IE9 Asi AR
= A

ol olf dlE RBYS HslM= olne FFHe 58T & = A&t
TRsith ol ffsh, A7 Al wlsh @r|Hoe 57 ©ojrp duoht &
oAl AN S8kl l=AlE YUERWE Term Burstiness 7HE& ARS:
et

Eoh 2 f4e 7IMES VIReR ojiA olfs EEdtE S4S 7MY
AR 71ES R Bos, 7195 AAe] AgRleo] HEsto]
YTHE 54t AollA oAl et A2 FAC SdE T &
dottte dds Aldo

B Term Burstiness 7132 &-835F Emerging Issue o

= =
= g

& A70llA= Term Burstiness 7i'dS &&stdd oW ol 7|d=S =&

W29 M5y, Computer Science, Social Science, Economics,
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Arts and Humanities?] sta #310] o YHES X85t 24 21 AlA
st} Term Burstiness+= Z7]1AQ1 FA|o dlsff @7|Ho=z £ o7} dof
ot 9IS YR =A1S S5t Al B2=2A4, B dARoA = ol JFE s

normalized log Term Frequency AAF %= 71X R EES AFE3SE o|0]A] 719

S o5 59 8% 9 o5 Av =5 #o= stk

2. Term Burstiness

Term Burstiness= A7|AQl ZAo] H|5] Wr]xlecz EA o]y} Ldopt
A5 QFEEAE SAHste AmeA, A70] ueh R 212 AL8E
2 HJojA= He and Parker(2010), E.Tattershall(2020)0]A4 AJAISH 4~
Ae Bgslort. oig AL A7h dE0A AS ZEEE MACDMoving
Average Convergence Divergence) 7J@<2 £835}o] Term BurstinessS
Aolsitt. MACDE Long term Moving Average?t Short term Moving
Average®] Atolg 7Hx|L A7]ol 5 7ol ulsh @rlols gl A LEht
4% 57 W47t burstystthal Rt o] S termo]l A&shs A VI
Mol SAE olFHA va) WM SAVE olEWTol £24% AY
7Y E9 term burtiness’} =rtil B}, HT} LAAOZ= Long term MA
Q}t Short term MAS] X}o]Ql MACDAy} MACDAo| ol=H & 3 signal
Ho] xpol(-histogrm)E H8& A9 A7|HQ FAlgt @I R LAt
sfe RS W 5T 4 9olA] oS E5) 2412 Aojsich wehy 2
AHollA A& Term Burstiness 4412 of2fioF ot <23 1>2 MACD #
A Aol nl2 Long term MAS] 7|% 7|7Hnl¥), n2+ short term MA
71% 717024, n3t signal A9 MA 7|% 717Hn3d)2 jojich. EMA
exponential moving average®] ¢Fxjo|t}. <TH2>= MACDE E3 =&
signal2 AF835A] Term BurstinessE A9oJst Alo|th. w, t= Z+H7ZF Thoj
£ AAES Yulste Aoz Ao Tof wofl tigt Term Burstiness&
UERATE. p(w, t)= tAR wo] R1=4E oJo|stal, Al9] F%2+ normalizes

SLESRE o

B e o [ (O



MACDI[n,,n,] = EMA[n,] = EMA[n,]
Signal[n,,n,,n;] = EMA[n;(MACDI[n,,n,])
Histogram|n,, n,. n,] = MACDI[n,.n,] = Signal[n,.n,,n,]

[2™ 1] MACD @& 4Al) E.Tattershall(2020)

histogram[n, n,, n;|(p(w, 1))
v max(p(w,r1))

[ 2] Term Burstiness £21, E.Tattershall(2020)

Burstiness[n,, n,, n;|(p(w, 1)) =

3. olujAl o] o] ZALA Ae]

e

2 oAl = Term Burstiness?t normalized log Term Frequency
£ Z8alo] onja Jl9es Aojstch oo AYEL Bx) Ao
glsll g0l AR Aol tlo= 2 JF=o] ZHE HAer oF
= 1Yty & 4 9tk mebAl (1) Al Term Burstiness?t 0E
o AAM oA gyl dFHol AZX ol &, (2) o]l Term
Burstiness?t £7}stH (3) normalized log Term Frequency?p %!
2oz oEHE wols oWy JgEz gojdd. 3 £
normalized log Term Frequenc?9 7% AA| ©o] AdF ¥le & T
ol g ¥1=9 H|&o logg Fgh Zoltt. Term Burstiness®] 4%
Aol FA tiv] JS AEE uiske AR Almolnz, AA=
AoiEel AF Ve o gasheAls SAs) 96 ol 21 &

stataict.



A 272

BN e clofe] J|u o]l ol WE B A7

e SAE dlojEe] £, HAEUloly s|ge] WHES HiEgom HAE to
S 2183 olt}A ol wF wpEEd] st A7l ol2ojAlL k. flmAez ofo]
A o]# oldlA MAT} malEl ool Emludale #2351 of 1So] 9}

HA, o]HA] o]#E AYY 4 Y= A& Y WA AF=Z, Hiltunen(2008)2 weak
signal©o| strong signal® o]=5} = 371X] && A|A|gtT}. signale
Al|2E9] & T JHXA, issu 719] 4~ interpretation AH 4
QxIS0] QMG =TA ZQ

\n

A R &;Ql signali} issues é’ﬂ%‘ 2 Q= X|EE AMASTI weak signal2 ©X|5H=
238E A3t Yi-Ning Tu(2012)=  &<323o]  Nl(novelty index)2t
PVI(published volume index)& A8} weak signalg HHst= 1S ZISYstY

o},

Eondy B A, AR ohE A A Yol LDASH #e B nHllygg A &s)
of AIAIEA EHO] ¥iets AWt JRIR(2018)2 "4xt AHGE 1 TR 24
Yol LDAS Argste £ FAIS FE5HH. d3A(2015)2 Fo4Ad I 42
To]E co-occurence 7|¥to 2 v_}@‘@rﬁ}@l E’Q% FEShL, AAIER R Fash &
A7t o2 A Wetste=Al A2t} Sun(2 Ed gdg A

I‘Iro
F_R\-/
o

£5}o] hot topicy} cold topicg F+&5t

Term Burstiness 2 A+

AAIBARI ©o] ¥l 7]9E9] Term Burstiness= A7]AQlI FAof vl @7]xlcz
AuEls 719ey BEHE FE517] fst el A50] o] RojX|1L Qlow, A HE
1

0

RS AAJSEE St
Kleinberg(2002)= Toje] o1F ¥let Zubsiol A|7|(bursty)el 12A] - A7)
(non-bursty)Q] AEjS drEsicty 2ot o]2sh 71 S vlet o2 Term BurstinessZ



=75el upAlo 2 Aojel i, email BlolEE Sa] ojS0] Al7]W burstinessE &
gt ols BAo WA A7t AN S JHRE 2atel Ral, AddEYAN
(SNS)ol Term Burstiness 7|E2 A&sto] A 7P oA da=L 9
hot-topic2 £&35t= 9= (Takahashi (2012), Kou (2002))0] X138%]QjCt.

He and Parker(2010):= 2xjo] AA] Z=7|o] wa} Term Burstiness Z|AtAlo] Alo]s]
ofgttial 2o}, o]o] FAL SNS HoJglof vls| 2AEA 0 Hitk]= e A
£s17] s MACD(Moving Average Convergence Divergence)o] <71$t Term
Burstiness 7§@<& AAlstch. © yolrt E.Tattershall(2019)= MACD 7]¥F Term
Burstiness& ZA#FE & 20F e 3o A-&51o], 0]219] bursty term& of|535taL
o2 sutog 9= ZAEYsle ATES AAlSIYCE

M > o
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e o 3 AR

staAd  folguo]lA SCOPUS APIE ARgsto, Computer Science,
Social Science, Economics, Arts and Humanities 47}X] £o0}9] 1991d %
B 202047bK] & 3099 9% st £ A=i 222 230t Bops
2 gaAoz oF 1,500,000 719 #AE AISHAH. HlolE Ax2] 7oA
Aga 222 A 2L shio] BAR ®u, 28]

e

= A7 8til, wunigram,
bigram, trigram-& A}8-st1, XA 53] O]

SA dol2 AAsC

Term Burstiness % normalized log Term
Frequency 7|4k

Term Burstiness?t normalized log Term Frequency?] AARE s A
Aeld 7IHES] Adx=d AG¥l=E Astal, o] AA| Tojof Agvil= o
2 Ut ARz A9 a7t th2r] ffZo] B Qs normalization it
gojct. olf [A™2]olM &7 AlS AEsto] Zb ©ojo] AERE Term

Burstiness ¥ normalized log Term Frequency& & 4 Qlt}.

ol 719YE o5 v

Tojo] AgHl=et WHH AAEA 542 =JHL=R 5to], tl2fo] Term
Burstiness ¥ normalized log Term Frequency’l 57} ©@o]& o &ot=
2de sk&sicl, o] o, 7|AES TE@ 2= Random Forest, LightGBM,
XGBoostE vlW AP, (nl, n2, n3)C2= MPALE Fusty (
12, 3), (7, 9, 5), (4, 8, 5), (3, 6, 2), 2811 ¥ A FHOJ 45 8L

ol
1%

2
=]

P

= 21 =&

o
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ul 7P = Uet sid =
A2 A% Mot Bl Mastech. BElo] AgE Wal oheat 2ot
(£ 1] =Ho] A&t Ha
tho] log_tf

AR A tRE t-107FK19] 99 7|& A7) ols Bt

long_ma_0
) off) 20201 dHo]EjAlC] 742, long_ma_02 20202] 77|

long_ma_10

o]5 Wt long_ma_10 201019} A7| 0|5 Bt

hist_0 ~ hist_10

A AE tRE 170K SIARTDRE. S|AETIRER
MACDg®} signal®] x}o]& 2]n].

of) 2020'd dlo]EAle]l 74% hist_ 02 20109] s|AETD
#, hist_102 2020d9] s|AETH

signal _0 ~ signal_10

Axl A tRE t-1070K]9] signal. (7, 9. 5) StollA
signal®& MACDQ] 5¥ 7]& ol% HAL 9o,
o) 2020 dlolEjAle]l 7L signal 02 2010W9] signal

o]l hist_10& 2020¥9] signal

significance

82 33 /17 TFY o5 37 &

ofl) 20204 To]EjAle] <,
TS Ftdl

202047 20199, 20184

prevalence 37 A& 9] normalized TF
scaled_std 3d 7% ol B9 BF WALS scalingo® Ui 3
max 349 71&E ols 9 AT
min 39 7|% ols ol &3t
scaling 34 7]& ol B Ty FES Fot ¥

20
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Sopy o]uji] ol 71YE BA

1. Computer Science

7 N9e
[# 2] Computer Science #of 7|YE
RIS 2o =
humanrobot interaction / neutrosophic / extreme learning
o1 T AL machine / recurrent neural network / deep belief network /
vo™lo attention / autoencoders / adversarial attack / fine tuning /
siamese network / dgn
YESI massive mimo system / interferometric / network function
- virtualization / 5g network / multi access edge computing
BRI AHE] distributed ledger / blockchain network / cryptocurrency
Aol eyl iot data / cyber physical system / robotics / unmmaned
=FoEX aerial vehicle / iiot / industrial internet
7|} additive manufacturing / energy efficiency / energy
harvesting / chemometrics / aerospace

) 719 4y

i. neutrosophic
1) Abdel-Basset (2020)2 professional selection £-0foj

- (ofIA]
wrgst7l sl hybrid

A, A8 EAlste BEAY % BeeE
neutrosophic analytic network process T3l Y I E A A|5HF T
- (ofJA] 2) Abdel-Basset and Ali (2020)= Z2AEo| xPS bt
al

St oA EAE & e EFHAUES Wrdste fuzzy scheduling

time-cost tradeoff Z&-& A Qtgtc}.
- L E 243 (neutrosophic) o] #hit AAloczg E=



22

F79 258 32 s ool ohet Aotk AN AEolA LAY
ole 2N RIY WA Wolshy] UF KEZAT o2 HE A7So]
SApst gtk

ii. energy harvesting

- (d1A] 1) Pan (2020)= A4 7I=dAe] olyA] sHHAY 5
2 =4 4 = intelligence reflecting surface (IRS)o] tfst A1LE ottt

- (oA 2) Khan (202002 6G TMEA Alche] vlHL ch2A
intelligence energy harvestingof thst A5 = QA8 AA|Stct

- U X st A® (energy harvesting)> B2 X|= O|HA|E 425}
ol MF&ste 7Ie2 ouigith. At Aokut &3 ZAlo] tigh Za7do] 714
WA oY shelA”o] tigh Ate FAsiAlE FAlClth ARFE F8F 2of
oAAde RS Gt Z2 ofux] Zef & At50] o] FojA|aL ot

iii. cyber physical system

- (oAl 1) Panicucci (2020)= Atolw] Z2] AJARD SlofA] Atd A
H]=59] Xto]j4Y (remaining useful life, RUL)S o &35t= cloud-to-edge 7]
=2 AAgT. o5 &dll AME ol5E Foll YIS ARl ES510] Aol

I
B 22 AAEe AN 4 Yoty A,

(oAl 2) lonescu (2020)2 Atold¥] =Z2] A|ARIM}p Zo] Tjekst &

Ae 7p Agolst a4z THY AACIME oBA msst Hate] 28A9

Jo] "HQasithy X|ASL o]& 9ol Extended Prediction self-adaptive
Control(EPSAC) ¥ =22 #A|stct.

- Aol =2] AJAHl (cyber physical system)2 th42] dHHE
A AERIE FAIY TR AAAAYL 22] AlARIo] A2 WS AAEo]A
AR BQ2 ole AU|AE Algstth (AR, 2013) IoT(Internet of
Things) 7]&2] Tgo T} Atojy] E2] AJAR] tigh AFE F715k= FA]
£ Btk



iv. humanrobot interaction

1

- (OlA] 1) Barchard (2020)2 =%2] AlRlA A|52 R3St o]
AZtat 2RO EAZ g5t U (belief), &% (desire) ¥ Al2jslA &3z,
stst= 20719] Perceived Social Intelligence (PSI) A&

3] 2209 olAlS Wylst AlES RI¥sIC),

¢

|t

- (1Al 2) Iyer (20200 27] AjEE AF ol oA, 22w
27t Afolo] EArGo] FRskhe Zo] £Fe TECh 20| Aolat By
BA WA o} QIzto] of A BesheAlo] that AS FWsts

- ZR2U-19 FW &4 AHE (un-tact)y} AHEA EACe Al
AR, WAA0] o] Hopolla o] Fgo] FASIAWA 25T} Al Ato]

A gt d7o FeAE AxR k. 2Rl Alte] AjslA, 2e)
of

|
o st AL7} o]Fol K| Qict.

v. extreme learning machine

- (OA] 1) Wei (2020)2 kernel extreme learning machine

(KELM)S AFgstol YS9 717k AL o584 9t ABAS 2

2 Aetstgct. o2 mdloj H]§] harris hwak's optimizer2 AF82st KELMo]
S8t J5S Bole ZAos YEyTh

- (o]A] 2) Mohanty (2020)2 kernel extreme learning machine
(KELM)& Argst g9t &7] A" 2943 AT 3% x-ray AME v}
goz FAA/8I8Y. /489S HH.

o> o

- extreme learning machine2 7]& <QlFAIHYWOA Algol=

gradient descent (GAISHIWH)S AMESHA] A&Co =M, stg £=9F RE9
A¥te} d52 =0 g1 duejgolnt. (e, 2015) E2{de] EAy}
&7, extreme learning machineg H|Z5to] 7|& YAIS] HAE 7HE &
A AF-s0] A= Qo

23



2. Social Sciences

71 719=
[E 3] Social Science o 7|¥ &
A% 2o 9=
environmental impact / unsustainable / renewable energy /
34 oA energy consumption / carbon / wastewater / emission /
0 W

nitrogen / precipitation / spatiotemporal / bioactive /
electric vehicle / climate change / ecosystem service

EAuEE significant / correlation / modeling / statistical / structural
o’llovw equation modeling / estimation / dataset / sampling / 0.05

deep learning / learning algorithm / parameter / neural
network cnn / convolutional neural network / random forest

ASAls / machine learning / data driven / optimization / database /
LSTM
digital technology / blockchain technology / vr(virtual
dutytst reality) / smart city / hotspot / fourth industrial revolution
/ whatsapp / industry 4.0 / Instagram / thing iot
AYAL3] mediating role / trump / misinformation / fake / china /
JE=IE 2030 agenda / terrorist attack / health crisis

) 719 A9
i. Ecosystem service

- (9A] 1) Brown & Fagerholm (2015)= Ecosystem serviceS ¢
st & &to GIS (Public Participation GIS) 935 ZIdisict. & %o
GIS= OhYSH ecosystem services?] EAE motstr] sff Al 109 FQF
53] Rkt tis Ao GIS A5 #lshiAl, tHEH ecosystem services
o] &9, &<tol dist g YHE, oA dist AAEd WA 50] AFE
o]

- (9A] 2) McPhearson et al. (2015)= =A] AEfA AJ¥]A (Urban
Ecosystem services)?} Bt} A& 7haeh TA|29] Agts WASH= A", o
2] U AWEA WP AZstL =A] AJARS] 5 G PHRS= o FaT

& Ag Aokt S5 Al g ¥ X&HAo=w 3o
o] 4 54E 13T W, AV] £ A& Jhs7t BAIE B

5
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A

- At ABEfAO] Tist QI7te] olE/do] EAS AmHE, o]F FXs)
7] 45}l Ecosystem servicegh= 7l'@0] 7, AFLdA B Apg]apsr Ao

gAE 2] #EH o

[

ii. health crisis

- (9|A] 1) Beery (2020)= COVID-197
FFES 7. 59 B2 9 us 7|
SIS | 7104%1idrﬂ gelch sig A+t V\iL 2t /ote]
COVID-197} of7]gt g0l ojsll, Foid 7] Helg FESITH

- (JA] 2) Lim H.Y. (2020)= AgrX} Alasdair MacIntyreZ} At
Hare o), 2% BAL dRste ¢ Yoprt liberal individualismy} #&<
7] Yol &7 w52 RSk AE ASsith o]9] FA2 ] Atg]of
A E op2 9384, M5 A health crisisS ofutslr] 9stolct.

_4—,—4

- COVID-19 &ito 2 9lg) A3gt=l ol4o|ct x| A MAAOCZ m

AA A HAE A ¢ COVID-199] AME|A 3k olsfjsla, SAIEH AE

ol 95l FdE 4 e AFEA AFS Aol AMdstr] $Igt Arg]abet A
al

==
7b &3] Ay

1ii. misinformation
- (o]A] 1) Morales-i-Gras, J. (2020)= SNS d|o]Ej2 &8st A A
A1t o & A7} o]FojAl olgfz, W HAFAIEL misinformationC 2 A
A2 FeUrtn 988 grsith 07149 misinformationo]2t ©H43]
Al b HAUS uishAl: i, SA ATlM WS Al
HE 2E87HR] 2ghsitt. o] & 9ol ALAE 20199 AH|Ql general election
ZAHQ1 7IRF & ESE A AT AFEAE2] debateE HESHAICT

i

- (oA] 2) Greenspan & Loftus (2020)= misinformation
feedbacko] Tfst Ald HLE XIsigict. Ao T 2WH  misinformation
feedback A5t Alg] WgtE dozitt x7] AlE ©A0A, A o]l B
Ve ARG § Aol Qe Axd muulg vhe AiRE2 Ad X

25
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- A2 P U OO HE 53 ARTI0l Jlskganoz 57t
3, olo] el FRE gue| At thg Bl kolx L gk o]F A7
5171 98l 719l AEAMe] HRE B 28T CEol, WEh/AlE L0
F2E gl silo] slojshs 242 ARshe AL F7tetn ot

iv. LSTM (Long Short-Term Memory)

- (ofJA] 1) Davis et al. (2020)9] ALoJA A|9+sl= EVT(Extreme
Value Theory)-LSTM Z®2 & YEQ oAl A7t tlolE& tjifos,
F2id 718 ol §Al dE FAsY. dFAES ol 222 VIES dE
A A 718t 22, A st wElY ela g2d 719t wdEyf A

2 Hlusith

I_

(oA 2) Lu et al. (2021)2 CHAZ B4 7|02 & LSTM U
E9ag 5o AIZY &g T2 WE 4% WY o5 A7s AP
o5 AEe 710 ofd B HE M. FeY 52 wrR Y 9

o » TO . O

g A9 Zit= LSTM YEYIE 7|vtez st AWMZF (univariate) &4,
CNN 7|8to] 9= A0 Aute} 1 /55 vlusich

- Atglapsr AREA oA TRt oS 2dS *3711%‘ . OL% A3Y

7|8k0] of| & wHlS x|Lo] WWo] &8sty ot 1 =

@2 HolHE 7|gte=z & LR Xl

Memory &12]58 &8st}

v. virtual reality

- (dA] 1) Ha et al. (2020)& Oculus &% Al 7}0]=(OBPG)o]
25 95 THSEA gARRIQ o] mESIE = WAES #ASH 7\1”—

2 gEs AL stel, 7129 opEe 3
Aef ol4x Edo] o T ¢85t SXL DT AU



OFSE CJAZgo|(HMD)Q o]u]R|= A|Zbd Moo o5 9aldt AAZ A2
stct. whebA] HMDE BE: =0t 3| r) 7o $7txo =z IA Z716tH A|ZHA
ol Bmsto] wayst 4 ook webA s ARojAE o2igt BH3LS s}
7] 95 ZQst sl WIS Alslsty o AyS ukgich

- 713 Alo] Arglabsl odto] Qo] Axl da]

297 9t Hy

61;2% 1 A=A Ao diide] E #RE opdE 7l+0ﬂ% Aledst7] ofA R

Economics

h NYe

SAlsHE
o AbBlA wietg oplstt WANORA ATd Mot ofat, A

=7 RA AR A7ASA AcE ojnlg Al

QL
£ A8ste 4 e e ZleRAE 5T Sl

re

[E 4] Economics £of 7|9 =

719

pegged exchange rate / embedded option / import
substitution / domestic financial market / poverty reduction
/ market result / sanction / global value chain / central
bank / public debt / startup

27

kazakhstan / eu / islamic / eurasian / indonesia stock /
asian / croatia / eurasian economic / brazil / russian oil /
india / trump / east asian country / colombia / brics

AR/

legal regulation / law enforcement / macroprudential

A 718

spss / science spss / social science spss / amos / random
forest / chi square / linear regression / regression /
convenience sampling / structural equation modeling /
equation modeling

k8] gof

educational institution / company business / nobel laureate
/ education system / populism / school principle / higher
education / residential property / intellectual property /
higher education institution / inclusive

W 9 Ay

i. poverty reduction

- (oA] 1) Berdegué et al. (2015)= A2, Z=24|o}, HWA|FO] =&

27




Ao Frkste EAlate] e EAHL E-A 99 Y

4 mA9] EAPL AH ARe EFsiL WEi A5 2ES

BaAZ)EA] olug sl 9 97 Ao mew P 2

sujoto] AL oleiat £A] FAA !

Al e 58 A199 §iE
At

- (9A] 2) Sehrawat et al. (2018)2 Autoregressive Distributed

Lag (ARDL) A Alg ZEAIS Agste] 1970ERE 2015E7HA]

A= A7F 7HE, GA 4 &5 £%8-50] R’ txle 9

to o

Lr >
fun

P

0,

Fe ZARICL 0|59 A7 Aw: F§ ML, A W 2
St UIE Abole] Zd AR WAL HolETh Ak AS
253 AZeolo] MBS oAl W, A WHT A
A e Q=9 MR Zad mgo] Hoke 22 HolEt

- (O]A] 3) Wu et al. (202002 3sid w=2oA 7|17t AAl
(entrepreneurship)o] Y13+ ¢ts}o] ZQot atojn] 7]47HA 7]
3] (entrepreneurial opportunity)7} 7147}t e
(entrepreneurial activity)?] F4lof| QS8 AJASHCE Z2iy &
Bste 042 RS J|Q7t BRI R Zacld 7197t ]

1o

EY

slo] olaro] o] WAL 7120lA] ottt o] =R YA
718] S350 71G7tel J1Uob Aat Afolo] wAS ©E
o} Z2elw 77k s)sle] oidto] JjME b AHate @A
3 o o 2astn 0lRE Atolsb Jobs A1 HolFoeM
9l 7|7t Al WIE gsto] tha Aol s]ojsict.

- =719 wel R99] Ay AFA - FAA dAoly A4, 7]
d &5 718 so] ¥l g4 (poverty reduction)of] ofEA
FFES UR|=Al0 gt WoA s 7|H E7F AR QT
ii. global value chain
- (Al 1) FernAjndez (2015)o] w =% Global Value Chain
(GVC) A2 =22 FA HEYF 7|49 A A= 24
wot ofYe} ==7HA 7)o FAIshs A Y Aol = A7

o olujgt =90 HoIck AR =RoA ol2ig B2WY &



278 AEsbh pgEAlZs 1 S9Rtse] Feke Thsei
e £78 2YOpluge ARl 23714 yaol ool A
Bt YEeyIo] thE Babdoln wiEbde Sl HHg Y
stste o] lolsigctn ZAEICH E4, AARS ol GVCI} Al
A AA YT o8 7aH Mt A AAFER0 AA
= tﬂz}—}‘_ 7/,1“*151211_} oflzt MA AxA 1_1]594:;7} o2& AL

P GVCel ol2A R WHER wEA FHAC
so12 EalME shesitiy g,

- (4] 2) Imbruno (2019)& =24 7I¥S°] o= 4FS 79
g o ti#2 oiE dgo AuE 5 o= AS 135t
Trade Policy Uncertainty (TPU)Q] Zr4of tist £R09 24 S
dEMoR gttt =59 £8 Ziks TPUY a4t 4 w2
Fau U9 o oodt AR 3B oE W2 slsdt:
2 QAT OiAgto R, Axte Y £Ee 5o A2 oE
A9UL M JAERY ofUet N2 o2 HE 8eE I
Algs ol tAtdA TPU ats #Aslste] 228 1R Ats
(global chain value)e] @zho] Tjjst Zn|2& Ex=218 cajd

o},

- AIAl 7AAoIA global value chain®] 3ol 1 JgFo] ojmgh
Ao gt W A9 o oid 71YEsE ARSEIH. (cf.
global value chain: A& % Au|A9] Aitat F+, eyt &
0 & 5ol ofg] xlojo] AXNA ZHEE JL ol2jd HSo
HAE AFdEoY 98 U 52 9u|sitt)

iii. brics
- (9A] 1) Fungacova et al. (2015)= s =20]A] World Bank

Global Findex do]E{Ho]A9] 2011d ol & A}L35to Th =
BRICS =7}ete] v|wE m:ahs}o] %}Q 2848 284

(financial inclusion)2 &BAsith AAE T+ 5ol 5=
A T}= BRICSEC} ZAl AA (formal account)ﬂ]r A AF
(formal savings)& U ol AREFC=2HN =2 259 F84
28740 YEdT= S dst

29
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(1] 2) Ortobelli et al. (2018} s =2ojlA] Bapd, ajAlof,
A, £, Jotralsl BakR £ sRo] ALEE N
EZalo Ao] 2HS TEL Yok AXFSC] T2Y, o] 54
2 49 BRICS 152 ¥4&Th 58] AAlSL aRle 2R
NS mAfsto] olefdt Aol BEAZ 4 9a 9de slmst

ExiatsolZ] 4o e EAbt ° 4 QEA olRg Wit

ro rlr

o},

BRICSO] sigst= Uets=
Uetsdh o8 yete] a8 8AA BdE vl
719 E7F AREEQIT. (cf. BRICS= ¥e2pA  (Brazil), 2{A[ot
(Russia), Q1% (India), £3}Q101Z3t= (China), dotma|7} &
3= (South Africa)g EASI= Wz, JFCUAAY MLo=z
ARE5H7] ARSI

ez skAu BRICSO] sidshs=
- 2AY o s

iv. macroprudential

oX
>

(o] A] 1) Claessens (2015)0] m2™ macroprudential
g Aol o] gato] o5 7| Rof7F HojofshA| g
5171 01‘3% 4 9lth. E38F macroprudential A2

i} 4 microprudentialy} Z-2 EJrE

AT AAl= =M A7 oA

Als /\] = Y = }‘:2 0]310} HpAlE O ;\}

s Mo

i)

L‘ P

2 09 o rr %

Ol
A Mo g

Obo
:O—‘.E,
3o
iu)
Y W@ rroJm o2 2 g

|

RN 3§ 2ol §Y 58

5" (European Monetary Union) Wolxe] HAl HA| =%
o] £HE ST S 4 e HRE HoELh ARSo]| maW
o]2{3t §it= macroprudential JABEof 9JsjA] st 4 9l
=0 55 2389 fgiE V&2 B &38R UEES st A
Aol 32t 39 & A9 BRoA BiE Hstels O &
Aol A5

BAIY] ExtFolyt #1710l macroprudential ZgAE0] ofEA 1



I WS PN YIS UL & YAl MY
L mol N s Z1g =t sttt

v. populism

=

=2 -
b o

3 Wske WAL 7 9P Y UMY 4 AL F
A

(oAl 2) Cha (2020)0l ==, AA EH2{ete] Aol ofdufet

200899 2=2¥ & H7IE Zsto] 2141719 A 109 &<t
AH2e AAl AAMQ olF 7] ol% 2l UXNY AHoA
2E5o =2y I/ )= AU} 2S7HA 19 A
= Y71E =45t it} ol2{gh WHoA A AQ] A= 0]=0]
oj@A RFS7=o]A Z=7F AA (liberal interstate order)?} A7
= AAIst RGN =A] SAS BoF ofYet e5d mjiHa
| Aoz HEIPY mzAEZ mhshy| AlAshs WAlS

©]

©=s] GRIA oM ERb obuet FAIA oA 2E2 S0l

ol olu} Azie] Aup} EA mERlE AL FAL
ol A ZAlet Ao o@A ARk 7]A|LA] BAsHe wet

oA sig 7IHE=7E A= T

4. Arts and Humanities

71

=
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[& 5] Arts and Humanities £0F 7|¥Y &=

RERCET: 9=
glaciation / volcanic ash / co2 emission / human
s &A) immunodeficiency virus / marine isotope / american medical
/ spectroscopy / boundary integral
comprehension strategy / personal interaction / signal
Ala)st processing / decisionmaking / younger adult / psychosomatic
d / psychiatric disorder / psychosomatic medicine /
countertransference
. assisted language learning / translation training / translation
A o] s+A competence / language learning / computer assisted language
/ language therapist
. horror genre / musicological / hypermedia / african
st traditional / life beyond / audiovisual medium / antiquity
publication / contractualism / phantasm
debt crisis / postcolonial nation / free trade agreement /
A3l intellectual property / misogynistic / material cultural /
immigrant / extirpation / poverty / ethical obligation /
familial relationship
W orge Ay

i. psychosomatic

(oA 1) Abitov (2015) AAIF % AAFAFolE AL TAIES
2 93t AW YA RAQ oW B2 9 Ao ojojg
A

(oAl 2) Freudenreich et al. (2015)= AL EA}F M 2712 o] &
Z2AA7F A oAl HFAloJste] Fagt £HE9 W
st MeEiH 2 A Z5H7] Y5 €A 8=

MAZI A ARjsts B AP0l ojojeh Hobal AlAlojstu
of@s] Mesfor &A| WYore A

1 3Lo] psychosomatico]2te ©oj7t #eict.

ii. extirpation

(oAl 1) Rawlence et al. (2015)0] T=2H WZ7IFE|A o] &
&o] whg et Hakg 4o =

m“j
-|> o
39,
L




Be SRSt 37t

- (oAl 2) Schmitt and Lupo (2018)0]] wt2® AJQdst 57|71 @
L stAo] Azxst 7152 gAIEHEA ARG 2 DX =
Hese Basthor ZQaAx|ut £7 A|gjd 9= =250
B53H

- AE d9Ea dE 1o extirpationo]2b= thofzt AR A
o

iii. psychiatric disorder

- (olA] 1) Fettich et al. (2015)= AFAlAg F IR 9 ZFof
(IED)o] oist &A1 wgdat 7y x40 dist A7t gtk
e AOoHA Aol 9Jol 5 Yrsict.

- (9] 2) Kompus et al. (2015)= Al AgS o &5}
A AVHO] 7}x]2 =xAlsH= Z7pAQl £A 0]

- A A" B AFoA psychiatric disordero]2h= ©oj7} A}

iv. ethical obligation

- (o]A] 1) Spearey (2016)= A=
TFY o] vieS oo W
=& oF7F oftjof 9lil of
‘gt Ao et oJsiE AL
et

- (9A] 2) Mintz and Wasserman (2020)0] @2 Kittay2] 3
q AR olgo] BEAl BEWE AR Alolo] EAsior & &
24 o AH=AlE ofA35] oo dot ot

- AFE Fol AoA A RE nHItohe WMEo|A ethical
obligationo]g}= ©oj7p oict

'ﬂ oH

r:{o

)

I}
ooy 1k

il

P
pAS)
T
>
B

v. phantasm

33



34

@

EJ} ol Uete] 2@

- (9JA] 1) Salin (2015)& oj=E
g _FMJ BAETE B 5 9

204 ol opat EE
A9 E9leA] Apain

rlr J

o
35

- (oAl 2) Oniseik (2015)0] w=w
3 AR gigel digt Awe &
olsial7] & FEC= tjud

EOLA ofFLpae] A4 ol

sid Qi Ae el

in}

o|27}9] o]2& olafst7] ¢35 phantasmo]2t= Tojzt

_ o s al
_'__O
v

2ot}

7t Bofo] M= BMH oz AUC (Area Under the ROC Curve)s AE351Y
t}. ROC (Receiver Operating Characteristic)= 25 AAZE (threshold)o]
1 olf 25 ©do] Y52 HojFL J#moln AUCE ROC B4 of2f 9
g ojujgith. AUCY] ol 245 2HAS T¥sts Rdo] ko] Holy
che e oottt

[E 6] Burstiness 4} of#o] Ojst 2@ /d5 vl

>

o} AUC
Computer Science 0.88
Social Science 0.94
Economics 0.86
Arts and Humanities 0.77

7} gofo] AUC 25 ulasishe . 71& Hofel u]7|4 Hopo 2 o
Sab Aupo] QlojAl Atol7t EAIRS & 4 k. Audoz £EW o|yA
ol% 71YES HH, url& Rofo] AL 7|2 Holo] uls) ooy o|#E
sp7] olele E4lo] uepith (712 Hof AUC Wi 0.88, u]7]& o}
AUC 3 0.86) olojAl= wrEo|A Fofol wie} Auprt AolshA et

olf-5 wAsHE k.



2. AAE Fo]

71) Computer Science Fo}2] 7|Q & ‘deep learning’ (F&M)1} Social

Science 809 7]9]E ‘renewable energy (m}gtAH)Q] burstiness A7

A ol vl

Comparing Term Burstiness over time between Social Science and Computer Science
=== Renewable Energy in Social Science
0010 Deep Learning in Computer Science

0008

0006

Burstiness

0004
0002

S f—/ﬂ—//\_/\/
0000 e — -

2000 2005 2010 2015

2020
Year

= 3] Computer Science?t Social Science £0}9]

719E AAIE Fo]

ol

ofe] H&, M=& 7lso] S7stH ojet Y F]YEr
7}5H= = burstiness?t ZA|9] & Q ©o} Waisto] I A
Aot

—

m?. o|>4 ML

W o7l Holel Als
o, A A

=
K
- o slols
HEsH] de e #Ug &

&to] 4%, 525t thRo] A= EHS
HE A ey} A7 burstinesst 3

ful

ii. I, Ate] st F9f v7|a Foo] 4& 7le Zorol vl o]H7

35



36

3.

ulo] 2T EF

Computer Science Social Science
Economics Arts and Humanities

biomuisdTE  memsustws

B AR

[O™ 4] 7t 2o}H Term Burstiness s}o|23] =&

H]7]% BoF9] Term Burstiness:= 7|%& £0F9] Term Burstinesso] H|3j
Ato] Attt o]S Z3f ©o] 7t Term Burstiness xto]7} v]wA Afth= 7}
& 4 At EJF Term Burstinesso] 271 AtehE Fdis d vlV|s &
Term Burstiness®] Zotgto] 714 Hof Term Burstiness®] &4ZrHcH
< Ae = 5 Ao 5430l HolEY o)Al et Fdol2tl

T Term Burstiness®] o] 7|& 2ol o =2 S € & At

o 2 Q. alo ML

oz
-
3



4.

ojmA ol% 2% a<l

A
Ay

Me

7hH Computer Science

Computer Science Feature Importance

Feature Importance of normalized_TF model Feature of Term Burst; model
s
s
o
atr
1 e i

———————— s
e v
ot (R gl
o J— iz
e e
{——] frevaience
e

s

saied 19

teance

E

——
sgssdgg T %
cpsedgadaaagiladgfiieigid

<2# 14> normalized TF &€& 0fF 0l @& 28 =] feature importance <2® 15> Term Burstiness &€ 0{ % 0]® 28 =] foature importance

L.

1l

1.

iv.

RandomForest, XGBoost, LGBM2 2% £

[ 5] Computer Science Feature Importance

295 Ao Fdt

o
Fe AL AT BAT 2 Yokt FAE Al

of

Term Frequency A4 o5 o & T3 1} Burstiness
5 03y BTN F|ZF9 s|AETSH Xm7T F Q5
o2 Ueprt

ok o

S A% d

18

Long-term moving average—= g3Fao] 2 Hoz LEPICEH

SlAETe 7] ol5HRY T ol5HRY Aolg ousiuz,
BIIAS A D10 S HolE gk Bt olefo] 4y
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L)

—-

—
—

1il.

Social Science

Social Science Feature Importance

Feature Importance of normalized_TF model in Social Science

Feature Importance of Term Burstiness model in Social Science

[ 6] Social Science Feature Importance

RandomForest, XGBoost, LGBM<

2% $4W5 2RO 503 9
FL AL WAS BN 4 ok AL A,

Term Frequency A+& ofX o & ©& 1} Burstiness A% oYX o

= 3 RTofA] prevalence®} hist 9, 100] =A YEeRGCh o]=
04] of QojA d&F Al 7IE A HolH7F Fasiths AS AAF

ﬁ

Long-term moving average’} Term Frequency oj|& L dojAl=
=71 YUEt+= ¥HH, signal Term Burstiness 0% ZHojA =7
UE= A &g 4 ol
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Al 2t 3ERoR SR 719E

2 Ao AE= Computer Science, Social Science, Economics, Arts and
Humanities] U 7}z Hofo] 8t42#g E4t ooy 7|9s 24 A3
of. sho] $EMOR ST 719S5S Fo ooy ol MurKl

2 uo A ols|F 4 UL Ao gt

N
lok
o

AR, ot At ZAaolA FET 9ol A2 4xF A Yat dHd JINES

ES=
telict= Aolt}. £35] Computer Science®t Social Science Hof

o] o} 4
o] 49 1 Exo] Fe2Ftt. Computer Science FofoA= QlZA|5ut U
st Aol 9= human robot interaction (QU7FE2E ArsArg)olLt

recurrent neural network (£2HA173T wd)  BAF AJAElGE O E
blockchain networkY cryptocurrency, 12]il AutAlol upst 7]&ab g
=] bg networki} energy harvesting, [oT data, unmanned aerial vehicle
(79 F371) Y 7I¥ES0] SH3IRT. EF Social Science ZoFojA &=
ORI HAI 2 QJIF3A]53} B#Hsto] deep learningo|l} machine learning,
convolutional neural network (45 A173%), LSTM (Long Short-Term
Memory; 7] tl2e])7t 5745t 7|er apel 7]ev ##A9t blockchain
technology, VR (Virtual Reality), smart city, fourth industrial
revolution, industry 4.0, thing IoT £o] &Ast9ct s 7|95 2 &
47} A o] vigo] He st VlsolAY I V|e9 BiaeER, ule BA
g HgS Hlth

fs

<]

=M. SFEAY HHE 7l e SARE 3R R 55T, Computer
Science® 738 enegergy harvesting, Social Science® 73% ecosystem
service, Arts and Humanities®] 739 co2 emission’} o|HA 7|¥Y==z U}t

Epsiet.



AR,  Social Science £oF9] misinformationyt Economics £0f9]

populism2 A7et WHAH FAHAQ FHS AlARRIth QIEYl dgo| o A

2E AN EL MUY Juo) 283 oot REshA e mEelSo] UjAl:
o

SAIA, ARIA ofdPge] duder siAT 7Hs/dol Sl

2. SR AtolR: 7]&Eofet H]7|4 Bols FAow

SIAIZE Afolet BelshA L 7] &Bofet v]7]4 ool xtol7t S8] Srajmct
Computer Scienceo] H|sl] Social Science, Economics, Arts and
Humanities Zop2] oJHA 7|AES2 ME7 S8t Dolzr|Zos ojils
B PEs] SASIY wojo] o] iy,

ol 719= AAIE Folut Term Burstiness®] Hio] 23l %5 SoliA= =
gt & At AAZ Computer Science £0F2] ‘deep learning o]2t= 7]
Y= o= 201798 7]d 92 term burstiness7} ZEA o2 Z7loHAX| Ok
Social Science F0}9] ‘renewable energy 7]9E°] 7492 A7|EE term

burstinessol 2 Atol7} 9le-g HeIstict. 5, ul7]& Hopel RO} A
33} 0| Holo] 79 7% Ropo] ulsl oA ol4F s ojzie 5X
o] Lepgct.

% Bofo] Term Burstiness7} 4to] ¢ #Ql=g o=
Burstiness Afo]7} v|wA Al 718 oju|stct, H]%i} El_le_j(gi 27 X7
sl2 23t Term Burstdt Aol AJAA iness?] ZHUZFS 714 Hofoj A
o Z S BA=dl YUl oGRS et Futol2tes

7l 2oFe] Term Burstiness®] gto] o =t+= Js =UT - A

E3SF, 7t FoFH Term Burstiness?] Hio|E&d Z£53 RIsfES T H|7]
H

|2 RS

oIA ol Aol AN Heleol gl ScopuselA & kel ot
oAl 3040 AE SHE BE A3 25 2ste] GAE vjold T14E B

o ooy ol ® ST 2 wob HEIIEO WY B 1 F S0

g ooy 7195 MAstan. 1eji 7t Bopd olmA Y50l oy
of slers Arwuory 714/u]71% ool oA ol#5o] ojmst Sxut A}

o] HO|=A] FIs|Htt.
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