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Haldd H2el xgaa]: MAUFM HIS2Y At
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F=LH19 Y712 S50 flet H=H MMt 0o FHEE9| SEE2R 2ol A
£7bsTh A ZH0M st 2t410] O MECE =O0LX| 12 QlCt. 2 A= ST ALEIEH
S 352 ME2 HAHUE2R 7|tE= Hiled 212Es M2 200 HEYZM
A& Thse Mge] FHstY Sio)g AR 1AL ot dRXHO=Z Hil2igs HEst
Ciefeh & Aff7F S0{UL UKL, FHEXS HZX0 HEIIsEE 2Ust 48X g+
£ 0§ OIS0l & S+e Ol=iet 2H24 510 ASASS MRE7IER HilE 7|gs
Sofl K|t 50E7te| MSAIQE 20E749] 697 ARX|TL| MY 24 KM= E &t MYFAMol
Z Hgs 75, 1 H87tsdE FUIott. 2421, MY#atel 50| H 2015 - 2019
7|2to] MEAl MIYCIZ0ME K+-BEE0| et ZHO|UKI, 707H2] HA AlASAt =0l
A BdHOZ HNEY 7[He MU SUHES M E5F0l £35S Lo
ZFHIO: MIOIZ, 7|1H2lE, ASKIS, XIUTWY, Hilzd

B ATE ARAAGA AYelS) FEe ol] g%t waled duel
487AS B0 AFHe A2 BHow ok 22 2897 oF A
S0} & 471049} HBo] YT, AE4oR T AT TR W @ BA%
2 S, AR A47Ps Aol et Seioh HHS Eolgth B3], 22k 19 9
g 38 %

=E5H7] SR AR 7129 F717 713 A0l "t A2 AP A
S gL Ydst= 247 Y553 9tk World Bank (2021)% 20209 AANA 7

AAZEC] B 4.3% st Ao g AP oH, ol 23 AAHA olF 19
A 2302, 1919 GDP7|&C & B 18709 ol 714 & 3le} Zo] & Ao

—_—

2 =2 20204 3121 DEHO SRAITTIC| IRAEI0F MNATKK|AIR] ©f XIS 20 S
(NRF-2020S1ABA8042406) 17IHHI%: XS | 2] AIABIS] BE D B2|0f Bt 17 icte moer
=284 2021.10.05, HAZ|ZHIRY): 2021.12.07~12.20, AXEREY: 2021.12.20
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2 o I2HH2| AL,

ﬂ—.‘:_ X—]U}-O]]‘;]—

o|AH MAHAGo et BT 27t EokA= T, & ATe AFAA
d gH = ”S?l gt /\ﬂ?:]oﬂz‘ﬂmoﬂ Z3e FA jioh E9], A=FQl
AL A7F BEIT APAAHA O] 7 A A AP A= 8
of H|EA A& lﬁ o] A=l Z}HE 01]"}—1—74]9} H 29 8842
Utk EZL AlGalE2 QPP FEE getste A & ofdE &
g st 7IZAER G&EHEE, AR ]Woﬂ AR 9
MYH o FXst7] 9%t BHE/HER 20 AAHTHH e
9] 2012: i34 2013).

T AlGSE dATE2 ATATY AlIFEECR] 7ASE dargE(Machine
Learmng Algorithm)& &-&5to] HE9] =44 S &

31 9o (Makridakis et al., 2018), A|AE 9= & ofyz} 7|Agk59] A& Hof
T ARAo2Y hEH 0 R HFA AL Sl FAlolth ARHCE = vo F
B kel (Securmes and Exchange Comnnsswn)«] 7] AZNARA, J= TR GAH]

o w
ox

[ilolr ﬂ.]lo

L57 ot. LFYAE 20169 ‘A4 _]' La@%tgoﬂ &3t A5HEAS] F
27 53@133’% FEshAa, A1x 9
243} A’ k= T HolEet <l 5
HAE 244517] At et 28-S AT C1A1E - 2445 2018, TAFA
E 2019). ASAFO] F9, AHEPIA (Kleinberg et al. 2015), A1&EA A
(Glaser et al. 2016), st S(Beattie et al., 2018) S9] HopH A AL B o}y
g AEAQL JAFTA 7Nkt FHPIIRGo] V|ATES HET A
(Wagner and Athey 2018; Knittel and Stolper 2019)% &7}kl Qltt. oFA|gE, O]
43k A5 Q}Uﬂ iaoﬂi ET751, IS A2 S8 FFAHA AHE A
ofol Al WAlEd &
P
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ek Keinherg 3 (0157 453 AABAS 2701 Bersf
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mAleld 2o x|« 3

He AAY SATEL WAl S84 el A= e duke wdsi
)
B AT A4 ATAS A% AUeISEY S Fusksiy, AU AT

9] 71Agks A87Fs A= Bt 23 =0 FAZF LR, 1970 - 20199 &
QF 50|7te] AZAl HE ﬂ«] AdBAE A=, FA Abst 697] AHR]EY] 2002 -
201899 MJZAt AAmE &8oto], o]FBtH(moving average), AlTHEH
(exponential smoothing), ARIMA S Z2 AEZQ AYdsx SARIY
Generalized Regression Neural Net(GRNN), K-Nearest Neighbor(KNN)Z} Z+-2 A|
AL BP9 MAlEY S5 ASAHTE Hlasto], HAl#de 8758
ASotaA gt

2 Qo] TAS theat 2t WA WA olZo] B Awd BAL 4
B3, AolETt Al do] Bet AlTe FEsh eos AYRsugo
24 AEAQ AAD o2urEat sy e ANsL, HaEde] 531 B
X A3 W =oldth niXsto g BAATE wgow JuH ANHES B

i
o

staA gt

¢

Il. 0| £2 =2
1. M= 2hg: 22| Ch] M7 E MleollS SRE

AitEgItgozA Fedt AYdE2 a4l diE B4, *F51 f

F

"9l 20 THElATA] 2013; 0] 4%k 2018). §3], TYFoll Hla) &=l Al
WFE AA7E A AGARGA S| A C’ﬂé‘lﬁrZq ANA AlhdEe] T84 o
< g2 Fhel ik SR, FrIHE, A 8 Al et 5 224t 34
Doz Al AYAAGAF AesHA AP ASshe d B2 Al A

D) AAE 49 AXAAHS &g HAHYS F8st A AFET FAF
28 AASEE At (Coulombe et al., 2020)
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ghe}, o2t B4 ol A Ho] A& o]22Ql ¥ & ofy}t ARH
QA AHAE 583t o]<roltt.

S-Euvtet APAAEA Q] AeFA G4 Addiy] S7HE 7
v Wh2] S Z-25jgth (IAE 9 2012; 0148 2018). 7]E A AH4]
NPGAE AFAFHE F3t ZI AFAle FAFR] THE Aﬂ‘ﬁ%’?&fﬂ’
IOz AR EA Q] AYS &gt (O1E 20125 g4
£ 59, 2022 SIAAE AGAY ol&2 20219 % FolA® 1*&%4—?93011 =
ot AYEFQRS 1T FPAE &85, 20219 E G A=
20219 %= 7¥€71A AAE AR ddE A JrrE&S H-85to] 4
gt} (&4 2017: 51)2

MEAE AT A gAFNE olols MEH] B9 Al By
sigtch FAA< A]E% 041%205% ZZko] Aol A3gt A 8908 &
=5 59 AY % ﬂﬂhﬂ%ﬂr

¢
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-
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i
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o

s [e)
T8, YFULE MALEZUE 59 8L wIste] A5EAL s ot

(13 112 200892 2019971 A4 ARAAL AALH FAEHL
%3 k. BF IHLL APAS FAS FRAY, AFL, AR ?%ﬂ
of ZAstgon], 0.8 JALL AYelS 041 B4l dite] Kol7} o
QALA Felstn Uk olo] w2H, HFeluet Fxel oA Aﬂ?ﬁl:
o @Ak 2 ek, 2015 R HE uEY Al7le oxfe] F7jeke §
uak Aol7k Qi A0 rehdth Yol o] W A/t HAAEER
AOIRE 2A|S ol gl 2010 - 20149 B AYR4be] A elatnrt A
o TR, 20144 ol FE AYBAo] 2 TaFAo] ool k. B3,
20144 o|F Ao F717h HAH R Sk FA1 Bolx gle], dlitol
HagH0R WYY WYY 4+ U AARI ol B Hrjzom
A
SR

o

SAE717F SlEE o2 A A Al F BlFo] 2 AlEd HASAT
Hoju & Zoz W] e A= mopEnEAS 2017:52).

D) AEHEE AUE Aol AUES] 787179 o] A5k vigol, 22 3
d B@elge e
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2007 2010 2013 2016 2019 2007 2010 2013 2018 2019
year year
[ —— = EBOlaE ------- Y — — — (B&-gEolth (Bet-Z|BClL)

km

2. MYA
1) Mo S0l 2t 4SH A7

2 A7 " AdAdSAT= AdadSexte] 4 F9sks A2 A
d& FedE =ol7] A YHEH AR FENE 5 ATEIAAA 2013,
2018). MlYdol&oat9] Uole AT AT1EL HXZF Q°9A(Bretschneider and
Gorr 1992), A=Z Q91 (HiAHA] 2013;2018), A& 821 (§H44 2010), #24
[RACTEHT 2004) 52 8 HRAo=E AAsHAT

2 A9 232 AdalS AL SHistetr] g HHEA vl AT A
HEH, HA19 AL, AlgoS7IHel] B B2 APA7E FH =] Hot
(Cirincione, Gurrieri, & Van DeSande, 1999; Frank, 1990, 1993; Frank &
Gianakis, 1990; Frank & Wang,1994; Gianakis & Frank, 1993; Williams &
Kavanagh, 2016). }HEZ 02 ol sHHH, ARIMA, AFHEH 5 AAE FE9
Aldel&o] F& ]R3, thE-E st AR H)E APt A+E AP
o} (Frank 1990: Cirincione et al., 1999). o+ WAl 7HE& HEst=
A7t A&HHozg FUkskal Yt (Hajek and Olej 2010; Carmody and
Wiipongwii 2018; Alhassan, Yusof and Norrulashikin 2020). 3FA%F, WA 7]



Hol| o&gt A= BluHHo|Y, HlolE 93 5 AR Aolgh B wfZo] A
o A&l oA 22 AHuitt A= BE 2E2 WL A H4ilzd
= &3 & AAE CSAH AFolAE olet fARE AXE AlAlsta vt
(Makridakis et al., 2018)

U AlddS HHE A A= TAE ddL A7} HfF7ol
O}, AAA A o] ZHA]H ﬂmi A3 AGAIYLY] AZol gt BHAET} =
A Uk ARG 2= AFA (0193271 1999; A -HHe=< 2003),
F2 ATAEE (FRot 2001 Htﬂxﬂ"ﬂ'ﬁr—ﬂ? 2003) & ©hget /\ﬂE— go=
stpoH, A& HHECR = IMA("]*“f—ﬂ.L 1994; 4 1A

d 29, ALY, ALeEg4RE 5 T AlYaS7IEE 85ttt 18y
HAlEY daEES &89t *ﬂ‘ﬂoﬂ—. A= of4 AotkE 4 Ql= Aol

27k AF-EE FAFCE AFEH, o] 251994} 1957 -1991d 7|7t9] *1

24 FAY AEE EE5to] ARMA AAE #4Z Sttt +4 23}, B
o AldolS e} 28 A2Als Rl A A& A8 ‘Qﬁﬂ‘ﬂq
0]QF3]- 271A(1998)= A'A =4 5 A}, AFSA, A, Fulin AL Al
FEFE AActa, A7, 271, 9EE AledESE —/F"go}‘ﬂ‘:]'. A7t HlolHofl=
25, SUR(Seemingly Unrelated Regression)= 123l £7] @ ¥ ¢o|H
+ A5HEH(Exponential Smoothing)@t ARIMAS A-&53ith Al4=3t=9] 4
HEEA WZEARAE, AsAsSds, Sulumis, A5571H4, Al&AA <
3} 5 o]-&3 EAA, AtE P H|s| £7]- D HolH o AlaTyE &8

F 22 s A AAR O ZA AlEE AHAlS A
NS AESIAY, AdadS BeAE AT XSZ2TWS 1L, SYHF
Ao A A o] ZF3tE|ofoF ghS A|AISHAT

=

ml
r&"

O

B
P

_l

Z#oH2001)= AAY B4 714el ARIVA 2R3} chiZE el VAREHS &
83to] 20019-20039 717k0] A4 AAS D0 SRS B4 A
3}, 299 JSHAYL FAnIt golYor, 129 AEHlFAo] oI5t A
24 2AYAT B TR W, BE 77014 ofEeo] S4at Shte] BRS B
AL AT 2ATQO0DE AA AIZ9] AL Eolv] 919 AZud, 4
S, AR A8 TP FATEe AAsTh A5BEUT Holto] o]z
S 59 o2 e BYS Asky, AlEAAY AFEE Ao A
54

o ofgA] HguH, FAH ek A
A =S 003)S ASTSSt 5 ATSE TEtel ARA SAL 137 A



HAled H2o ezl « 7

2y N YL =59tk A A-2A, HAASY, Cannocical Cointegrating
Regression 52| AGFAATA T4 GDP, A7, SJARf ol g, AsAts
i, 5714 5 AEE s2He A7PEE, AR 59 AAusE &8

& AgolE Bge FEIA AA A FA SR A2 A5
¥ 24470 Pibo] § RS oSS 21 98 WAL
| ot FYHR 71 ZAA

oA - BrElH2006)= B EAl A HiE A
TN ST 1 ARE HESHL, ASHDGS AT AT A=A et
2 AT 1671 33 B 23471 71 2AFAEA 2] 2003 1371 AAl= 24t
ARg ol FARYS AFGEY, AFEY, S-curve2q, AL, oA
FRYO I7HA] FeRYS 20t dSsiatt. AYAAGAE dS 242,
23 o] o] Wil GAE et golste, eLT 71 wFA HE2 A
2o F84 BAE A o deS TAESAT. T5AFONA oA -HH
T2007)= FHAAFY AGA| AASE, FAEA AT, A+BE 20E 7
2} Blaste], gehdo] Hold SRy FASHY. B423E S35 Holtol 2
B gEol vl ti4fe] ASEFEY, 2oL, AFAgo] gl o] Al
22 O dEEger AdeE FHSA

ot 23 79 Al dlE7Rs S B4R 014220160 1975720101 Al
AQ ARE AR 2011-20159 9] AZA] AAHeE AEAAE ol 5B, A3
g, ARIMA 59 AIAE 4% JARAS B85t AlYddE B4 435t
AeB 8 ARG AZA AAl, MA3RF MAS= AR A Al olSollA 4]
g&/go] TASAT E42HE e R WMEde] Frol w4

o
L =2 =
3 2@ 2AT 4 Ak wdo] gebd 4 UL TR
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8 o 22 o7,

1] 200 MY0IS wo| Axein

RIS (GBS Py UIESE =AA
19574 - 19914 - ARMA 20| MEA| HIS XL}
o (o] x|
0|2= (1994) HEA| ZH2! AAE ARMA 2 Har5
SEM, FSM, A5 o Hoe Qs Ol Tl ST
0|c§§|‘_7|:_7|6._4 —’,(—':'|_| _” %rHH_).\_HMﬂ, OLS, SUR7:||:|— 1‘;7| =2, 2= |:_|J—|'|_|'71_|EOJ—|'
XE"A o] of EHELEY, HIWSI0f, GI7tE ROl 0 £=0| 2t
2718, g4 HolH Tres e
Ml=g2t =8¢0
3 HLUFA,
AT ELE2 | XSS AR 1170 XA | Cochrane—Orcutt, M2 Mig=Z=H 9| A1}
(2003) M= Cannonical XEHIEA Q) G|E L0t M35t
Cointegrating
Regression
EMX| 2%, ARMA 28, VAR
DS S5t MEA MAUGIES
L0t (2001) 2003F M2A| ARMA 21 VAR 2 | 43O, B0t Hetbt 052
752 ok M= Ll ZhMIThAof
O JHEX 052 HoHE
2012-2016 Chas
_ Chas Z| A KIS 8T 2012\ CHH] 2016H2] X|EIML
OIMZ 2 (2012) | E7IXILA| ¢, KIELA| B bipiH H Qo 0] =L (il
27 1174 M2 A Cochrane-Orcutt & Y 8% 37t U5
O|dM- BiEl# | 2003 X|HiA| S0t =08 X|AmEY 7.E_'EHI E‘J&!Q_I k! A1|—’|‘_—0’||§t§té‘_9|
(2006) 1370 XM= ' SIHE e X=BEE MAIR
- OFYM AAEE2 R=-Zen
B _ E o =%l ATHSH (o)X = o= B
oz o1g) | 201 -2ONSE A | OISFES M | se . sma s s oise
ALAI, KESKEA| 3 HLUFA =
e AAZ240] 80|

2) AIAIE oS Aot o4l2fd H2

A, THAE SPANAL FBAgY vdAe PHTES A2 HR
of YT 7|5e aFalT Utk B3], 245 2AA4S 5o T dojy F
NABIE 42 A8 58 So] BAshL BIAG AN UAS HFsie
Qo) 79 ANET dehEEA 2019). A7) AAA 5 AA= 7
S 7148 sk ABASS YHolE/l HHsE T FuelZe] gyl
o B9 WAL ARG @8E 2019 4744 2017 244 5 2018, 294)

3
o}

Q1BA%52) o £opel vAlZ Y (machine leaming 79| E43} Weig o

3 o AS dEsi WEo K Tkt oo HeE
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Atk &3], AAL ASEFA HAHYG 7HS 7] oA Al
¥ (neural net)E H-&3F Hu(1964)2] A-+7F Aol =Qal, 11 o|%
(back propagation)s &-830 2% AAH]-E(computational cost)] ZHAgEH]
gt AFAAY L1ZS HLe= AAY Jd= At ZUkskn S{l‘:]-(Zhao
2009). 53], A9 ASEY LaEE Mol s F= HAHYY 4
Qlsf HAlEd HFY A&Ae/ol et =2 77t SA skt

SHARE, B AAE ST vwste], WAy FHIo] duty oS
Aol w2A0 s Attt Adolgt 28 WEl Aot (Adya and
Collopy 1998; Asmundsson 2018; Makridakis €] 2018; 2020). d& E4,
Makridakis €] (2016) 3003709] AAIE AEE &8 M3 AL FNA &3t
H AFAAY 2 (Artificial Neural Net)o] AEA AAE SAZFEL v
o, A2l ASAEt F-2 HSdZ 2L U TS Crone 9 (2011)
2 M39] 9 AAE A=E &8st 2279 AAW 2@} 11709] AAIE SA
By Blstelth B ddt, M3 AAE RARY Ao a4 7t a3k o]]]
H Theta HIHES ¥ S5t ASH2E Hel HAlHY BP2 EA6HA] &t
ou, M2 HAlEY 7|l BA9 Asste QAFAFY BHPHet 43t %
g2 283 lo] WAled dagEo] /MAEN S-S EojF}lth. Makridakis ﬂ
(2018)= 87119 HAlEd 2P 77 AEH SAZF 79| &g} A4tv]E
H sl =d], Ao g MAlg g9 d&g2 Aed SAZFHETY | Xé%}?l'l'i
48 HPYT, AAHEE ESF =2 Ao F et Makridakis 9 (2018)¥} Lim
and Zohren (2020)> AIAE dl&AFolA HE524 Eo] HAlRJHT d&Eo]
9T ZAE v Zo] AASHH. Hlold F49 HAlHY U A
(overfitting)2] EAIE oF71AIZA 4= gloH, Hlojg AAZ HHo= gt &
23 HAE #E29] AJolgt £27F AAE A4 = AF Aol B2 5 3
= AAsH

SHARE, A A GALZ oA AR YOl §-84 SIS BAAR] AR EARE
t}. Coulombe 2] (2020)= 1960€+5-H 201797HA] AAE A=9] vl= AA|HA|

FEHAETHAS, AYE, Ang5)E &8 HAlYY dESEEe A5t
. HAI#HY Y EAS H]AF A (non-linearities), WA3S(cross-validation),
3] A(regularization) & &30} 2+ QAW d=Ano] JSAS XS 4
HAEY BP9 vlAYH EAo] 2 A& 2 st= YAUS RISt
Coulombe®] = MAIFF2 2y Wo] 7 F4840] EAo &

K
SR




10 - '2Ha2 o7,

WIS A= Aol 997t slAIRE AEA Rl %74]5%# AEZE B,
AstA] oot 1 AEE XYL Uk AlddSATEE ohFR At At
HAd - AAY 2382 F83 5 AHAHFE A ]? (Hajek and Olej 2010),
SVMIt AW EYS FE&3E HAYolsx AdlE (Carmody and Wiipongwii
2018), SVR= &85t Yo|x 2ot A4S (Alhassan, Yusof and Norrulashikin

sy Hm

2020) - & 83t MAlEd o ALt AS7sES SRASHAANRE AL A
QEEH AGT2 554 deol HAlH Y9 84S Lutalstrlole A7t
ZARE

AF7HA Y APAFES Ao, JUZAY &4 A, F+23Hd FHAS o]
7= Ad AddEa+es HAEY JHe] 8T Aol 7|dE & YA
(Kleinberg 2015; W= -2E28 2020), APZQ A+ A2 & ZHE
stal ity B A= AAE ARl MYdSATFolA AEA B
Abet 697) AA| 9] ekt AAE AARE 82N HEAQ HETbs
LRSI A} Qo)

it

. A= 24|
1. HiYollS 242

£ A5= 197058 201997H4] 50979 AMEA12 200258 2018A7HA] 9] 3F
GA| 097l AR MPBAE AA=E o]&ste], AEHA SAYH AAASTH
I wAlegol 7|Rket & el AxE Hlwsto], Al A&7kl itk
A AAE EEctarA} eivh A-E4Ql AlYSTH g o5 F+H (Moving
average), A5H&H (exponential smoothing), ARIMA 2&-& &-85}11%} 51, H
Aegd 7o AFY ZPS AAE A=mol ARt Generalized Regression
Neural Networks, K-Nearest Neighbor& Argolo] Z+7}+9] of|& A&HAd-& v]usk

77} s},

A Yo BATAYL 1140 g £ Ad1ES st45sln, 1 AW
&9l el A& Oﬂéﬁ}h Zlo]tt (Kuhn and Johnson 2013). YRFAO 2 S5
H HAleg daE|Eo A= Hla H Brisk] fs) BA Y AmE dojo] &4
o] 8 (training data)e} ] AET|0]E(test data)2 TE3IF WAy Lae]E g



mAlefd FH2o| x|« 1

FHE2 ™ olHE &85t BdT} HE4x(parameter)E 4511, SHH Ol E
o] £t ASHolE(validation data)g &-&sto] ASHLHS ol B4R
J(parameter tuning) IZ AX HH 9| dugEFS At vA4o g, Shy
H S AEEe "ﬂ7}5}7l Qs HAE HolelE &85t

HAHYS &8 AFES EHHOHE 58 T5YudEY RPHALE
B7¥st7] fste] WA %(cross validation), #AEHY 59 JHEY 7|HES &
|3t &, EHo|H 9 dRE E&oto] RIS HH3lotal, EHHolE Wl &
2 dlolg (A3 HlolE)E ol&ste BHdo 83tE F4ote HFE o=H vy
gt 23S A o H]# 9] FlojE(F, HIAE do]H) d&9] HEHS Eol1

St o (19 21 AESREolA ARHEQl 7| Ay ASEdE S A&

[T 2] HA2Eo oE=EE 1Y

! =2 gl 2 ;@%%
Aiﬂ':l %‘;ILr 3 ol - . ;;g
= h
B2 GOl |s oz
FAHCE ASrddg IS AYZAARE ¥, 45 HolEY HAE b
olHE &% F @4 1), Y HolHE AHE MAZAYEE 5 Bl
718Kt 71AISks 4SS SO ISR FE ST S EP(prediction
model)9] S ASTolE A B7FE T &, ASHESES SIS 5 A=
£ 2-3-49] & vHEH o R Lot ey I (parameter tuning)S X1
o (Y 2-3-4). HSH R AEE P2 HA| HAE HolHE &8olo], HF
Hgol dutste ASAHEY S Uit @ 5)
= O

SHAIRE, AlAGAIES] A& AR B4 "ol wHAHYe nAHS
(cross-validation) 82 Z8&5}17] o8] A7t ZthBergmeir & Benitez 2012;
Cerqueira 9] 2020). WAHFZ o|&2H o0& & Ho|Het HF HolE Wl Zt
HeEo]l A4S EYFoln BF FUd EEE E(independent and identically
distributed}E 7Hgsk=dl, AAE AEe AEZHe] A i) SHEX 7
o] fasHA %A Hrt olggt &4 w0l Cerqueira, Torgo and Mozetic



12 - '23a2|¢7

(20202 =¥ dlolEE &-&3 ASHHS out-of-sample FTLH(Z-2 hold out d
)T AAGRE ASolA HMEE wAHS(cross-validation) ALHOoZ
25to], 247 W E9 Oﬂzﬁ%}"éoﬂ s JFgS vt & dAt= As
ARl SARGS] Bl n7FsdE ERIsH] flsto], dHtARl Al Bl g SH
FolA E-&E= i ‘rr/\]'ol'7ﬂ 29 dlolE et HAE Ho|g 2RF F&5to] d
A8y A=st TR} S}

oaE2 "o

oebA, AAE HolHE E/HolEet HFHolHE FESH= hold-out FH
< ol&st1A} gieh EFE AFHClEY AlYPdSE 717k 17@% 717t &S
g8ote] ASRFS Brlol|Erks 195H 5a7149] HElE B4 5523
o] AL gQlst 1A 3FAT} (Tashman 2000). (13 31 2015-2019419] 717t
< A3HolHRE 83 W EAT AU HoFT oy, EX4IHA =
FRAHolHR RSy 9 BEYPS A, olE AT HolEdd H-&sto] Aldd
= Xéi“ < Asoklon, A& 45S Aol B d o8 2 XH(sMAPE:

[T 3] XLMY tIF2

JI)II

Training Validatiop| Future

100000 150000 200000
1 1 1

Local Tax Revenue

50000
1

L I I I o
1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018 2021

Year

AYallE A== 1970 - 20199 &S] AMEAl HEAIUS] 24xt=, 2002 -
20181 F<] FHA] 4ksk 697 AR 9] BEAY] 2R E B85 A
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2A] HEAIYS Astlely 72 AldHEe %01%_?4% E’l‘éﬁ}@l, 1) A%
AIAS7HF Yeld 2015-201999] 717, 2) AlJH3E A | 2010-2014E89] 7]
Zto g 747y AFskAnh sHAIRE AX TS FS7IES xﬂfﬂlﬂ AALA R 717

ol 2016 201892 HAF7Ite® EE5Irt. & Aol L8} Hes2
1970958 2019@7kA]1 9] AA365, AGAG A4, AgAdAe] Aess &8
3

ot
=5

2, ZNEY

2 A= AlddESHesE AEHRl BATA Ol%ﬂé:—rf‘ﬂ(Movmg Average),
A 4=H g (Exponential Smoothing), ARIMAE E-8ot91L, 71 Ag59] 4504 &
S AAFASo] HEst7]  Yste]  Generalized Regression  Neural

Networks(GRNN), K-Nearest Neighbor regression for time series (KNN)& &-&
ShalAt g

2 A4 Bl E PO R &3 A5 dSEY WHES TtEfolA dgstaxt
gt ol B t+ 1A% AleAd(Y, + 1= A5 s (DY Al &
o] At mAk o]MQ AledE W B dSX ot & AFoA= 3d o]
B ol&stih

- 1
D Y,y = (Y+Y T Y ot Y )

o
o
o

= ©° Hyp g, AsEeEey
(exponential smoothing) 7FSX& A-83t 3 &85, 7IS5X= IA F
Aol w2t A=A o= HIlstA ot FAH o R, XpHEH ol 42 ol 4
A Q7 rdH

m¥E olhe] AFSUL weBF A8
WS

=

2 IA/H1 =aY,+a(l—a)Y,_ +all—a)’Y,_,+-

(2) AolA ax= 0 1AF0]9] HEAF=(smoothing constant)o|™H, IAZES] 715
A7} AeHOo g2 AshE AL HolE.

3) Ael AR HHsol 7]uksslc,
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53 Ao vHAY 2P 2= Box-Jenkins(1970)2 A5 S Lrtetd
21713 A+ A o]l 5 H 2 (AutoRegressive  Integrated Moving-Average models:
ARIMA)E AldSo s &8staAt gttt dRbdog ARIMARE S H5H
AMAE ArE B, B3y, AT A9 dAE AA dsd xRt
AA LY A7)/dE BRP3et oS do|tHChatfield 2003). A& 2&, ARIMA
HPE SYp7E ASHSe A AAGUT ASAE ATl St
213)2] ARMA(p,q) ZZoNA FAIE AAsH: AETES AAA =t

(3) Y, = Bot+ By +/32yt—2+'“+/6pyt—p
te+ 016+ 0se, ot t06

HAEYE &9 AdelS ZYgom K-FI%
for time-series: KNN)&} Q1 &A1 (neural net) 28-S &-85174F gttt KNN 2
B2 kN9 8% 229 JHE &8l M= BSAE
(Kuhn and Johnson 2013).

ox
o
Yo
H
oflt
=
z
)
o
=
o
a4
z
@,
agQ
=
o
(@]
@

Fofl Agtsty] fsl Jidd 2ol <
ddste $U5S Ak, olg & WAE 843 2 Bkt 8435t
3F== RelU(rectified linear uni)@< 5= &8s, 24 AZ2TA S0 248
ARgstER HFH 0w FAVN-HAAY K4S ARESH He

A9 &€ AR (Kuhn and Johnson 2013).9 AIAE #tze] 284 154l
Y 23 (19 43 Zo] £8E & Ak

e | z—z; |
4) Generalized Regression Neural Net2] 43} sk Glz,2;) =exp (— 2422 Ql
g
( E=A 2)
expl—— &5
Her A5 BB, A2 AFAE w, = oo e O ST A
n T—T;
J
exp|——1—
j=1 ( 20°

of

g ol%, HEZAAYG S y=dwy, S A AAECH (Martinez, Charte,
1

Rivera, and Frias 2019)
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[ 4] Generalized Neural Net 282] GijA]|

oLl
—_
=2
X\,

y N
1 / A2 HH—
e >l 1]
%A //
b N,

£X|: Martinez, Charte, Rivera, and Frias (2019:200)

O [E 2l 2 dFoA &85t MJoSHEED o8 &83 AgA+-E &
oFst Zolt}, Zkzho] v Z2o) A &85 M (parameter)S 7HEFoHA 7]&shd, ©
0|53

Hmoving average)> A 37fA X9l FPols HFFk(trailing moving
average)e Z-&5t3oH, A+HLHY] FLAF o5 L85 ARIMA 2
TAE A3 MacKinnon H5& &9l At ARMAERFS AES &, o]& A&

2 A3 1dS F8o19tt GRNNS o= HAshAS Bl sigmas
242 &85t K-Nearest Neighbor for time seriess 23} ASAAS &
of o]%H dolH9 i kE o]-&shitt.

Koo

0

[E 2] oIS EHEo| bl

o SaurE e
Ol5YrH 0|34, 5T (2007)
. 013| Z7|3 (1998); Of&H el
MNEX EH X1 K| AT SHH
|_o—|o:”l:|\_l:| |TOEI:I (2 ) Ol*—-||%|'(2018)
ARIMA 2% 0|¥s| £7|%4 (1998); 0|42 (2018)
Generalized Regression Neural Net Makridakis et al. (2018)
Hilgd H2Y
K-Nearest Neighbor Makridakis et al. (2018)
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1. M2A| ASMI+ oS

1) 2015 - 20194 o=
SEA =29t Hiel o], AZA] APAIY dlS2 197095 2019897HA] 2] AA

4 A2 Fg3lo] 1) 2015 - 201999] AZ717k} 2) 2010 - 2014499] AS717H
< FE3T. c}& (% 5l 19709 2014959 428 J]teR 9A AN
5}
&

[E 5] 2015 -2018H2| MESA| X[%Al =21

M ol =712k
174 o1 24 Ak I A 404 A NPT | ozw mg
2019) (2018 - (2017 - (2016 - (2015 -
2019) 2019) 2019) 2019)
0|z Hm 13.4% 15.7% 20.2% 27.4% 34.4% 22.2%
INESE 2.0% 3.2% 4.5% 4.2% 16.4% 6.1%
ARIMA 3.8% 6.6% 12.8% 10.7% 23.3% 11.4%
GRNN 4.5% 7.1% 9.7% 11.0% 23.8% 11.2%
KNN 6.5% 10.1% 13.8% 16.1% 29.9% 15.3%
MY A&7+ 14" E4 Ax B oYz} rolling origin®ll 7]¥teto] 7|7

2] HskE glstarst }@E}(Tashman 2000). 9IS £4, 2018 - 2019 52919
VHAE d&Z4T= 1970 - 2017 @7HA19] RS E-8510f, 2018 =2} 20199
T AYgE &3 ol 2017 - 2019 B9t 3AAE &2 7= 1970 - 20164
7HA 9] ARE &350, 20179 %, 2018W %, 20199 % A|YS d=3t Axfolch
VA o] AYARE dE5T W ¢ dEgkl 719ste] o1 =g ASE5]
2o AEE A&t ApdE S5l Y XA At (3 5]olA A
H I ES] sMAPEZL d1&717t0] soldoel wret J7tste], A& do] RotA]

A& AL =+ A
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[ 519 2= A3l AAZ2AT 7P fARE FA1= gt
A0 Yed om(R 5B H O sMAPE=6.1%), KNN| H4lzd HIHS Ae4
d *174]@‘ YRQl ARIVASH Al e Hot RASR oS5 —’FO@ Aoz e

X]—’F”ﬂ ol oo} = WAz &Aool w2 THUMARIMAS] sMAPE=11.4%)&

A % ek

Y

ﬂlﬂ’.‘io

ek

2) 2010 -201442| o|= 7|2t

R EEDEES:

=

) @ BU) AAY AR s} Hro] FFL
WE S otk F FEA AEEOR A4 APAYY I uskE At
2015 - 201999] 717+ 1970 - 201499] && XPE_S’} golgt FAE Ad & A
7| wheo] BAnie ARl Fobdol g 4 ok YT THS

516}11“? Hoh QFgA Q] #StEolE Ze A=Y 7]7}01 2010 - 20149 Aa=

&5t AYFAl STHES vttt [# 619 235 AFEH, 2010 -
2014HE«1 PHEAEE 2015 - 20199 T} B Won o]k RE ojZubo]
2= slo|s} 4~ 9t}

E 6] 2010 - 20142 MSA| XA+ o520}

MY HF712t

174 ol 274 A 374 A= 474 A 5 A m3

(20%_4> (2013 - (2012 - (2011 - (2010 -

2014) 2014) 2014) 2014)
0|38 6.9% 7.6% 6.9% 5.2% 6.1% 6.5%
N 6.9% 7.8% 10.6% 13.7% 7.4% 9.3%
ARIMA 9.7% 7.2% 5.0% 8.8% 19.6% 10.0%
GRNN 3.8% 5.0% 5.2% 8.7% 10.0% 6.5%
KNN 6.7% 7.4% 5.6% 6.2% 12.3% 7.6%

S A|S3YS AunE, obgE X719 APAY Al ol
(A B+t AF2=6.5%), KNN, A3
2eg HolZTh B3, IfARNS 45T



HAS7172] 749, GRNN9| 2422 Az or tE ZAYHEY vlasto] 26
A

2. FHA 6971 A2 A LAl o1

UA &S AIES ALAY T AHTRS BEOE ASHHES] H[ W99
£ ASotdou, o] A= AEATo] 2201 Sl AAIEE B4 o] tE A
g9 Ffol gutslol= o SHAIZF A%t wEbA, F A ﬁ} F 6971 AR
A4Sl et AAE ARES &8st 1 BAA0E v, glstast gk
ok, ZFR| 9] A A ARE ASAED 7|7ko] -2 2002 - 20189'115«1 AlA=
2 Egeh] mEo] 2016 - 20189 =9] HEVIZHE 37HAES rolling origin
FA o= Aot

H 7] 2016 - 20182 ZHA| XtX| T XAl 0 SZ 0}
N oI =72k
174 o1z 2 S 37 Gl dEE g
(2018) (2017 -2018) | (2016 - 2018)
0|5 12.3% 12.9% 15.4% 13.5%
RS 8.5% 12.3% 14.8% 11.9%
ARIMA 6.6% 8.1% 9.7% 8.2%
GRNN 3.2% 3.7% 6.7% 4.5%
KNN 6.5% 7.3% 11.6% 8.4%

_?15

I

(X 719] Z¥= 6971 FHA 2 APl Sl Hatd oz GRNNo| 71 -E3
WHAS HolFa lok (GRNNQ] sMAPE = 4.5%). E3t 78 A371719] 39
I GRNNo| o2 ZAYHEY J&3t 58S oSl o £ J Al dl5d
< GRNN, ARIMA, KNN, A|=B&8H, ol5Bd 9 &4=2 2 A Ebd .

(

|

L

AG7HA ] BRI A2A B2 FUA AXT AAD A=) 22 A A4
9 Azp o] 71U Zolch, B0 AeA ALeNSelAE 45BN 0l
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ll‘

GRNNE| Aghdo] -3t AZ & A 9] E**Oﬂ u} Gﬂ
I7h FepA]7] wfigol] A9 FHA| AR AR
24 ASTHES Ak Ql a3+ B ¢
) @57171_} AL WS E 5= I
1=

Y

YW, GRNN S| ehgol %S&EU%, FHA AR AlYGa &l A
AL

"
r
H
ok
_?l'.
r{m
X
filo
4
o2k
H.?lﬂ
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bl 1_“[‘1__ =217
s, 7&%7]71}, HAS71Z T4 AldHskE =R E85H (& 8 HX).
[ 8] gH=EY HeMY
R gy
< o= ZAAGE, 57128 LUEE MYUCE its
ZEAHA I ES =3
S=EOT k” |:|0:||—| —Q—XI'E (SMAPE) (SMAPE)
ES= M SUR0| X=H2H(ES)0IH, 1 OfLH
2} G SHHE 4749] CjO|#H4: (ES, ARIMA, 0; KNNO|™ KNN=1 OtL|™ 0;
GRNN, KNN) GRNNO|H GRNN=1 OFL|H 0;
ARIMAO|H ARIMA=1 OtL/™ O;
OIZ HB712He H&H Ha(A) 0% 25712 (Fx=1,2,3,4,5)
oA g4 KEAI=1 OFLIB HIA| KX 7=0
&3712t Ho|Ha 20154 0|=29] HZ7|ZH0|H 1, OtLIH 0

AlYGelE 222 S5 24T JARA 2 [&E 9914 A= 9L
EP Y Aol FdES gkl el 24 AAE A=) HEHE F7H L
4 OW‘:‘r (B3P 29 23 4). Y, d571300] goldol wet fashes A5
gol Aol w=t Holel=A1E gRlshy] fs5f 571 B4 u
= 290 —r7P°P°ﬂE} (&3 337 29 4).
b S A= A M ole By Hlaste] E S
o] di&eagol nH FFHS HoErt 471A]9 ST WsEo] 4749 2
oA EF ()9l AL 2L, FAHLE FostAer, ol olsHdHY A%
el Mg W2 WHEde #sED. 54244 SHolAde GRNN,
ARIMA, KNN, A58 9] o= d5go] 2 YHEo|H. 5719 dSUHE
FollA, GRNNZ & eak&o] 2
KAy H]JLOFOE] 8.8% - 9.7% L% o Y2 2AeS 7158l U

l‘ol’ o
N _lZi Jl:;



Ao A8 gRro]
ojdof ue} ol=gFHy} vlwste], KNN9 o|&A3HAo] ZhAasty PSS Ho
ot
[E 9] 312N 2t
Q) ) (©) )
o 7(2t 2.1117%%+ 2.0931#** 1.5690%** 1.5644%%*
oo (0.2156) (0.1994) (0.4798) (0.3889)
AAma -1.8704#* -1.8704%* -3.8771%* -3.8771%
Te=s (0.6998) (0.6344) (1.7195) (1.5203)
ARIMA -5.2170%** -5.3411%* -5.6789%** -5.6540%**
(0.4532) (0.3993) (1.2710) (1.0761)
GRNN -8.8076%** -8.8076%** -9.7235%** -0.7235##*
(0.4119) (0.3634) (1.2232) (1.0126)
NN -4.9729%%% -4.9729%* -7.0814%% -7.0814%**
(0.4669) (0.3901) (1.3409) (1.0797)
SEOUL -2.2739 -0.8383 -2.2534 -0.8187
(2.1018) (2.1077) (2.1665) (2.1783)
POST -4.9954 -5.0133 -5.0031 -5.0231
(3.7026) (3.2542) (3.8046) (3.3851)
} ; 0.9808 0.9808
T |7 K|St
U571 A8 (0.8497) (0.7655)
- 0.2132 0.1361
=7|7H
0IZ71ZARIMA 0.6417) (0.5644)
) 0.4476 0.4476
=77
0571 GRNN (0.6283) 0.5348)
B} 1.0305 1.0305*
=77k
0157 IZFKNN (0.6782) (0.5541)
ME ANAE
INE o o Ot o
R-Squared 0.286 0.438 0.289 0.441
N 1056 1056 1056 1056
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V. 22 U HY ALY

2 die B4 AREAE S5 AZER HAYUSSE 7|dEe H4ilzd
S &S AP Eopoll 8} 2N A& 7Hset AP FATA g
S MGG AAHEA IFolA AdE AE AEeHA dScke A2 PR
A iR BEAS SHEAE 5 s AFEY A Sdolgta & & 3l
o} E3], Z2 198 013t A7|AAS ZE57] Y3t A=Al AN 7% 5}
of &2l oihlEo] Fa4d0] B AR Qlo], FESt AFlS ol gt

£ A= 1970 - 201997HA] 9] A2A] ATAIY AAEAES}E 2002 - 20184
Ato]9] 697 FGAl AAF AHAY AALGAREE E8ote], AFAY A5
Eol7] g HAlgd 9 ALt 8E A5HoE AESIT. dStid Al71E
tlolelq &4 w2 74 24 d&5gdol debd 4 7] W&ol AW
Aol Arol AlEdE AlY &5 Wt 2015 - 201999 ALA] AHHAl 4, 2010
- 201499 ALA] AA] N4, 2016 - 2018 9] FHA] 697 AR AHA &
WS o dESAdaE vyt B4 A3t ALA] AHel4E= 2010- 2014
AL HIZ7IZtelARE MAled ®A19] Al Eo] AEARL AAG W49 Al
AdEEo Lot AL, FHA] AR AYe]Z9] Hf-ol= ARtHo R w2 A5F
_o_g'-/\(-)].g_ _oJ-o] O}.Oﬂ]:]-

71AISHs A2 FoA% GRNNe] KNNETH HEst AlQa&o] 7H53o
2010 - 20149 7|17k9] AGA] A AddSo] 2015 - 2019 71749 &2 ¥}
S o, 45420 AAE A&7 FAREAY 52 Bt JEst qE2E st
At ol AU AAE ARONA ZIAEE FLHol ot A&l 58 &
o= AARHIL Qith =W AA] AldolE WS v wgh Aol QHY ARl
FAoA = ARG Zo] Fugt BPo], E4FAT M52 Aol = AlA
Og _“:L‘_/}j Pmo] o]Euﬂ HJ_,] oﬂxﬁg]-Eﬂ. =0 Ao H]—ﬁ‘@‘l— 34\5 71—51 uﬂal—oﬂ/\-]

O ov

30 %

7
¢
>
il
i

S48 4 UTHEI 4T 2018). Z, T FAPHE] HFolut ATL HrIoh P
o) #UBHY AALA A5ekd %941:1@—% WA B} o], H]?J%ﬂﬂ o=

T3 {%X %ﬁ@l% 4|3 wlaste] wAlHY o 84S A, EH e
A, 2AFFoE FEHE o (Coulombe 2020), & A2 AiH= HlAFAG T4
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£ 7Hot= m4lede E4o] AAE AR AldSoAE 8 = U=
HolEoh 28, A2 AHY A5, 47 7IZtlRt 8732 g1k viel Zol,
AA LGS0 A @A WAl dae]Ee] al&8L2 7|thof BX|A] EoHAIRE, A
£4Q d1gE By NEZ Bote] dl&Y E3t word o= Z|dE & Aok
(Makridakis €] 2018).

T S5 A AFtHL e AT VASES €adlEe

ARA Aol & AL it Ml o] e APATLE2 HAH GOl
A 87 set £okg 44 dSo] 2ag EA(Kleinberg et al. 2015), +&3HH ol{F
(AR -2FE 20192 AAlSHIL St} opAIT, F+23bE AYSAl SEA A

A BA THERGY A2t d&5H2 7|e 2 vloly oA WAl g
ARl EAT & U oS lon, HAlg o] Wit AU YHES
AsfoF & AoltiMakridakis et al. 2018; 2020; =R 2021).

A4, 2 dit= 37 9 AT A9 A&7/l HEh 37 =otal A=
Ao A AYRHSHE FgstA A& 4 e AIHS 24613 o= A84
Aol BAE AAHR AT 4 A& A AP AAHSE 551 A%
71ZAREA Ego] € AR V). 5], A 2yt AleFA APA

S FAlO] AFER U, AFAAAEY] G 3l AFAAGA L AL
Zof digt o] 7kt Stk BT AYPASS AGAX LA AAitag ol A
AT Q] ookt 2ofol 484 4 Uth FYHFY HFuFEA A HE Al
712457} He 71285 YY dSago] €82 E Jlow, Tk Akt
9] SARE FESH] Aol A= U= F7IABALY] FYoty AR U=
AY ol =go] 2 4 Utk HollA A&- 4ol Eagh Hofo|rh(of

g -olget 2008).

H
o

A, B Aol 7 Ak Aol o2 SUHS WAYAT, GF A%H0
2 I0E InelEe ogA A8AUAo] et £o| B3 Wasith A2
B HPATEL APA A A LSS ol7] I3 2AERA 2 of
Zo Wash FEG An0) 4B, AVASY AFA FRE AASHATHI LA o]
3t 2008; o1 @A ek 2006). A Y S TR AU WHE 7189 A



AQ A=E FEIozH HolH| Ji IS
Aol digk olsfE 2t 520k AeE ? FH= Fag Aot

=
SHAEE, SS9 dalEFE Yleo]l FHER HAS] il SAHECr

AHE7HEC] HAl#d e 4l 7es 555k dle AT

FEGOE A9d ALY 7ATE gaEEY dE7bsA8E o171 A= A
7H FEAge] 7Nt A9d Faym S HTo] "asit (AFE4
2017). 71418k dare]Eo] Fsbdol wet 1 g-8o] HHIIEIL QAT Fof
1 2] 4](domain knowledge)o] HA|=A| &2 dlo|Eofqt oJ&gt AFZAQl 7| A5
& Adole A 2AHA A A 2017). &, F2 BAE QAL olE H&
St BdS 55k, 1 A0S of DA sjAdA|of it AE7F FEAEHol B8
shH, I9 olF, %, A7t oke- 5ol 7|8ke A9 AbaLzt 3 B3 s ofof
ShE 7FzEskal ATHAIFA] 2017 01447 2018). Hopd %2

A Al BEAAT, A=E AA LY 2w B4 4, AAL HlolH
A2 AT EATS AAE A& & ofyzh, AYHsE 29T
Aeig A3 28T 2871 Aok A H1e(2003:33)2 AAIEES] A3
Ho} &S0 71Nkt =419 B, AAFAARY AFAE EE3 AlrdS
<= APAlE AE37E 4 &2 7 W
5 A AREEHSE 28T AL F6Y. & AuHad @A
(regularization}g ©]-&dh= lasso &2 elastic net H3olt}, FHH 4]
(functional forms) ¥ AElAS ZAet HTHol old] sigd & Aot EF
hold out A5 Aol ofd AAGARS E4AS 13T wAdS HS 1LY
o T&ATE HAlEY HEE 885ks AAFAl S A9 e £5 |HY
T A= Aol 7diEH

¢
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Revenue Forecasting with Machine Learning Approach

II Hwan Chung

Fiscal sustainability received much attention due to recent pandemic and
countercyclical fiscal policy. This study attempts to apply the logic of
machine learning algorithms to financial management for policy implications.
Practically, the growing evidence has documented the increasing use of cases
with machine learning algorithms. However, there are limited studies with in
scholarly works from the field of public administration. Using 50 years of
revenue data from Seoul metropolitan area and 20 years of 69 local
governments, our findings reveal that exponential smoothing works better for
Seoul metropolitan area, while KNN is superior to revenue forecasting in

other local governments.

[Key words: Revenue Forecasting, Machine Learning, Fiscal Sustainability]
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A study on youth cyber violence of the social structural
perspective: focused on new social risk management

Sang Ki Jin & Min Seok Bang
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| . Introduction

Digital technology developments have enabled productivity innovations and
new economic systems, but at the same time they have also created
vulnerabilities that impede economic and social development. Digital side
effects (risks) will become more diverse and serious, and digital risks will also

be a problem with increasing digital activities of social members (JIN, 2018).
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Beck et al. (2000) and Scott (2000) points out that the side effects of digital
technology developments can be a universal phenomenon, not a specific
individual or group (or country), while simultaneously increasing the
interdependence and complexity of digital technology. According to “theories
of risk society by Beck(2007) It emphasizes the need to look deeply at social
risks, especially cyberbullying as a new social risk.

Recently, increasing uncertainty in digital technology and responding to it
have emerged as a key international and national issue. The OECD has also
adopted recommendations to support the economic and social impact of
digital security risks and safe online activities of childrenl). One of the most
serious problems is the growing interest in the policy of protecting teenagers
from digital risks, especially those from cyberbullying, to create a secure
digital society for future generations. With the increasing number of smart
devices such as smart-phones, tablet-PCs fundamentally changing the way
students live and communicate, the need to foster creative talent with sound
information and communication ethics that will lead the future intelligence
information society and create an educational environment for this. For this
reason, policy prescriptions should be taken based on accurate consideration
of the situation and causes of cyberbullying that young people are facing,
although joint response by the ministries was implemented in 2016. However,
although there are many studies on the phenomenon resulting from the
increase in cyberbullying, the definition and the cause of cyberbullying are
comprehensive and lack of systematic analysis. To overcome this, this study
divided cyberbullying into school cyberbullying and general cyberbullying.
Second, research designs and analyses were conducted to identify the causal
effects of all relevant factors in order to identify the causal effects of factors
affecting cyberbullying. Third, the cause and effect of the factors affecting
cyberbullying is to find out how the effects of cyberbullying vary depending on
school cyberbullying and general cyberbullying. Through this research process,

1) Recommendation of the Council on Digital Security Management for Economic and
Social Prosperity (2015), Recommendation of the OECD Council on the Protection of
Children Online (2012).
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the study seeks to draw policy alternatives based on theoretical institutional
considerations and empirical analyses of the causes of cyberbullying, the most

serious digital risk factors faced by teenagers.

Il. The Concept of Cyber Violence and Policy Cases in
Korea

1. The Concept of Cyberbullying and Cyber Violence

Conceptual understanding of cyberbullying requires an understanding of
cyberbullying, which is being used in conjunction with cyberbullying. Bulling is
a concept presented by Olweus (1993) that is not clearly illegal, but it is
minor, such as insults, bullying, intimidation, extortion, and justice to a
particular person. Violence between students in school should be expressed
mainly in the form of bullring, unlike street violence. Cyberbullying may be
seen as minor as not serious by individual perpetuation, but victims can suffer
greater damage from fear and anxiety than from the perpetuation of the act
itself. Another characteristic of bullring is that it takes place among
acquaintances and unlike street violence targeting unspecified people, it is
often used as a means of showing off power to subordinates or underdogs in
areas of collective life, such as schools and workplaces (Du & Jeong, 2012)..

In Korea, the term “school violence” is commonly used on school grounds.
And it is called cyber bullring only in cyberspace. Therefore, some scholars
ignore the unique meaning of ‘bulling and consider ‘cyber bullring as a
concept that can encompass both cyber flight and cyberbullying. They define
cyberbullying as an act of intentionally swearing or spreading false information
or rumors through offensive articles or images to harm others while online
using information appliances such as computers and mobile phones. These
acts are defined as ‘all forms of violent expression and behavior in cyberspace,
including repetitive actions as well as one-time actions' (Lee Chang-ho et al,

2015: 20)2). However, this definition makes an error: 1) the perpetrator of
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cyber bullring is limited to teenagers, and 2) an error that ignores the inherent
meaning of bullring presented by Olweus. Therefore, it is reasonable to define
cyber bullring as a subtype of violence in cyberspace by taking advantage of
the original meaning of bullring rather than defining all acts of violence in
cyberspace.

In many studies, there are limitations in taking a fragmentary approach in
the analysis of the causes of cyberbullying. Moreover, there has been
insufficient research to comprehensively examine the relationship between
home, school, and cyber environment that most closely affects adolescents. In
particular, it has been confirmed that the problem of youth violence is related
to violent behavior the more they are exposed to the violence victim
environment(Kim Jae-Yeop, Lee Ji-Hyun, and Jung Yun-Kyung, 2008: Kim
Jae-Yeop, Jung Yun-Kyung, Lee Jin-Seok, 2008).

In this regard, the study of youth violence is an important factor in the
behavior of violence perpetrators: experiences of domestic violence (Kim
Min-jung, 2010; Cho Chun-beom, 2010), school violence victim experience
(Kim Kyung-eun, 2011; Park Soon-jin, 2009), and cyber-violence victim
experience (Nam Jae-sung and Jang Jae-hyun) , 2011; Hwang Ji-young, 2008)
are cited as important factors. In other words, adolescents with higher
experiences of violence are more likely to learn the methods of violence, and
the learned violence is expressed as a behavioral problem. Moreover, when
adolescents exposed to risky environments have relationships with their
delinquent friends, the influence increases and violent behavior increases
(Sunhye Kim, 2012; Chul Lee, 2011).

2. Youth Cyber Violence as a New Social Risk

Social risks, which were discussed centered on the problem of poverty and

social safety, are expanding into the concept of ‘new social risks’ as

2) In Article 2 of the Act on Prevention and Countermeasures of Schools, “School
violence” refers to information and communication activities that involve violence,
violence, threats, abuse, sexual abuse, abuse, abuse, and coercion.
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digitalization and globalization progress. Efforts and challenges from countries
around the world to respond to ‘new social risks,” which are very different
from traditional social risks in their causes, changes, and approaches to
solutions, are currently underway.

In particular, with the acceleration of digitalization, the reality is that, in
addition to the existing social risks, problems such as alienation and bullying
in the digital society are being defined as new social problems that need social
coping beyond the individual level. In particular, the problem of digital
violence occurring among adolescents, the protagonists of the future society,
clearly needs to be defined as a new social risk to be managed by the state or
society (Beck, etal, 2002).

Here, how we perceive the youth cyberbullying problem from the
epistemological aspect of social problems is very important. Will it be viewed
as a matter of personal attributes? Or, it is very important to decide whether
to recognize it as a social problem such as social structure, youth culture or
school culture, or a social structural problem such as family relationships and
school system (Beck, etal., 2002).

This is because, depending on the process of recognizing social problems,
the policy direction for solving social problems changes, and the pattern of
solving the problems also changes accordingly. An example is the cultural and
symbolic perspective presented by a research group centered on Douglas and
Wildavsky (Douglas and Wildavsky, 1982). They argue that in recognizing social
risks and finding solutions, it is necessary to closely face the structural
problems and cultural relationships of the society in order to accurately
identify the problems and find solutions.

The social structure perspective emphasized by Douglas and Wildavsky is
emphasized and the importance is further emphasized in the process of
recognizing problems and finding solutions in terms of new social risk
management, which is more complex than traditional social risks.

Therefore, in this study, will we accept the debate on the epistemology of
members of society, and will we recognize the issue of youth cyberbullying as

a social risk ontologically? Or, we would like to examine whether to interpret
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it in terms of social structure through this study.

3. Analysis of Korea’s Policy Cases

The reality is that in many countries around the world, including South
Korea, the demand for social attention to cyberbullying and the government's
policy response to it continues to grow. In 2016, the Korean government
proposed a comprehensive plan for government cooperation. First, the Ministry
of Education will establish detailed plans for the promotion of cyberbullying
prevention and ICT education in 2016 pursuant to the “Act on the Prevention
and Countermeasures of School Violence” and promote the reverse functions
of ICT and sound digital generation. In the case of the Ministry of Science and
Technology, a three-year comprehensive plan for preventing and eliminating
Internet addiction has been established since 2010 under the Framework Act
on National Information Service. The major contents are education and
counseling to prevent and solve Internet addiction, fostering and promoting
professional human resources for them, and conducting research on Internet
and smartphone over-dependency. The Ministry of Culture, Sports and Tourism
has established and implemented policies for the development of game side
effects (such as overindulgence, selection, and violence) under the Game
Industry Promotion Act. The Ministry of Gender Equality and Family is also
implementing a “shutdown system” to help young people grow into healthy
individuals by protecting them from harmful media under the Youth Protection
Act. Finally, the Korea Communications Commission (KCC) is working on a
project to prevent verbal abuse in smartphones to block harmful information,
strengthen monitoring and create a sound Internet environment (Jin, 2018).

It is a global trend that policy concerns are growing to protect young people
from cyber threats. The OECD is promoting related content development and
dissemination activities, including promoting and educating the need to
develop policies to address digital risks. In particular, a recommendation was
made to define risks that threaten economic and social prosperity, away from

a technology-driven approach, and to systemize management and response
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directions, as well as to implement safe online use of children3). In addition,
the public and private sector are pursuing diverse projects to promote digital
risk management and response, while the promoters of digital risk response
have shown different aspects depending on the characteristics of each country,
but in some countries, risk management and cooperation projects overall the
government. In particular, the United States? is privately led, Britain® and
Japan have mixed civil and government-led features, and Australia”? and
Singapore have government-led features. Major targets of this policy are
students, parents and teachers in most countries. In particular, the focus was
on safe and responsible digital access for children and adolescents. Major
policies, programs were mainly comprised of education, information provision,

campaign awareness, research and research on digital risk types.

3) Adopt clear policy objectives at the highest level of government to protect children
online, select government bodies with authority and responsibility to implement
policy objectives presented, and present voluntary, legal, public, and technical
responses to child online protection.

4) There are technical measures to block access to pornographic content, measures to
protect children’s contact with harmful information, and Internet safety certification
of children’s online activities to public libraries and schools supported by the
government. Further measures for safe Internet access under the Child Internet
Protection Act have been enacted in 21st, including the provision of awareness and
response activities to minors, such as proper interaction with others in SNS and
chatting and prevention of cyber bullring.

5) However, the private-centered United States also enacted laws requiring digital risk
prevention activities to manage and respond to strong digital risks, and Britain and
Australia showed strong government will to promote Internet safety, including the
appointment of ministers and chairman.

6) Through the appointment of Minister for Internet Safety and Security (2018.03.15.),
more than 200 government, business, legal, and academic organizations are
participating in the program to operate online safety for children.

7) The Commission appointed Children's eSafe Commission (2018.10) and provided
education to students and teachers on cyberbullying, personal information protection,
etc. to provide safe and positive online experience and responsible behavior change
for young people.
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lll. Research design and method

1. Design and analysis targets

The raw materials used in the survey were used by the Korea National
Information Society Agency (2019) in its ‘Research Studies Report for
Classification of Cyber Violence'. The original material included both teenagers
(high school students from fourth grade of elementary school) and adults, but
the analysis was conducted on middle school and high school students. Data
collection was collected using the online panel. The online survey also has the
disadvantage of having less control of managers compared to interviews, but it
also has the advantage of including young people outside of schools and
students being able to respond honestly to their experiences without having to
watch teachers’ minds.

The research model was derived by reorganizing the factors resulting from
the prior study on the raw materials of the survey provided by the Korea
Information Society Agency as shown in the figure below. The study was
designed and demonstrated by dividing it into in-diagnosis and out-of-group
behaviors. The study explained the characteristics of the group and the form
of cyber-attacks outside the group in that many teenagers’ lives account for a
large portion of group activities such as schools, and drew policy proposals
that fit the situation. This research design is necessary because preventive
policies in schools and others are different from policy leaders in general
situations outside the group.

Furthermore, this study actively accepted the risk of youth cyberbullying,
one of the phenomenon of ‘new social risk’, from a cultural and symbolic
perspective (Douglas and Wildavsky, 1982) that emphasized social structural
and cultural relationships. A research analysis model was designed. Through
this study design, this study tried to elucidate what are important factors in
the social risk perception and management policy mentioned by Beck and etal
(2002). In particular, cultural and social relationships such as school, family,

and peer relationships were set as important variables in the process of



A study on youth cyber violence of the social structural perspective ® 37

occurrence and recognition of cyberbullying among social youth.

Through this research design, we tried to find a policy solution from the
point of view of social structure rather than individual problems of youth. In
other words, this study was conducted to find out whether social system,
school culture, family system, and school system design are important

influencing variables, and to suggest policy alternatives accordingly.

Figure 1. The Research Framework

Cyberbullying Cause Factor Types of cyber Violence

Cause variable

(® Psychological factors
® Social tensions Cyber Violence in
® Friend environment Group(Schools)

@ cyber-use modalities

Inhibitors factors

@ Intrinsic control Cyber Violence out of

@ home control Group(Schools)
® school control

® cyber space regulatory factors

Through many prior studies, it is believed that the causes of cyberbullying
are largely identified. However, these studies did not distinguish cyberbullying
from school cyberbullying and did not analyze the causal effects of individual
factors in controlling all the factors involved in cyberbullying. Therefore, in
this study, we want to examine how the causal effects of cyberbullying factors
vary between school cyberbullying and general cyberbullying while presenting
the following cyberbullying models and controlling all related variables. In
particular, the present study conducted an empirical analysis by dividing
cyberbullying factors individually addressed in prior studies into causes and
inhibitors and by their statistical effectiveness. In this respect, this paper

differs from the preceding studies.



38« '=2@ma,

2. Measurement of cyber violence

This study tried to derive the concept and measurement index of cyber
violence through the analysis of previous studies like Table 1. Previous studies
have revealed that cyber violence can be measured as a cognitive factor and
its degree and process. In this regard, this study also takes the same position.
However, while many previous studies view that the structure of cyber violence
is caused by personal and psychological factors, the difference in this study is
that it attempts to approach the cause from social or cultural structural

institutionalism.

Table 1. Items for measuring cyberbullying in Precedent studies

research institute Contents of Cyber Violence
KCC(2015), KISA
(2016): 6 ques- ‘Cyber verbal abuse’, ‘Cyber defamation, Cyber stalking, Cyber sexual

tionnaires on the Cyber | violence., private information leakage, ‘Cyber Bullying’
Violence Survey

A message that makes you laugh, a smearful or derogatory message,
Shim Hong-jin (2014): | Sexually offending text photo videos, a term of abuse, personal abuse,

10 questionnaires Threats and threats, ignoring threats, ghost treatment, unwanted chat
rooms, left chat rooms alone, unfounded dissemination.

Patchin & Hinduja
(2015): Implication for
research. 7 ques—

Posting hurtful articles, posting badly expressed or hurt photos and vid-
eos, spreading false information, hiding one’s identity and inflict a

tionnaires mental injury
Cyber defamation (directly swearing, bad gossiping, snorting, focused
Lee Seung—hy- attacks), Psychology prison and stalking, Personal information (ID theft
un(2015): 15 questions | and identity theft), Cyber extrapolation and command (cyber deodor-
in 8 areas ization, Wi-Fi shuttle, cyber command), Cyber sexual assault, image

bullring, playing, cyber exclusion

Source: KISA(2016), Shim Hong=jin(2014), Patchin & Hinduja(2015), and Lee Seung—hyun (2015).

Although the methods of measuring and defining the “cyber violence,” a
dependent variable of this study, were different for each research institute,
including those of the Korea Communications Commission (KCC) and those of
the Korea Internet Promotion Institute (KISA). The study measured at the

frequency of cyberbullying experiences experienced in the past six months in
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seven categories. Based on frequency, “almost once or twice a day, once or
twice a week, once or twice a month, and once or twice in the last six
months, the arithmetic average was calculated and used as a dependent
variable for this study. And we analyzed cyberbullying, a dependent variable of
research, by dividing it into two group. One group measured school
cyberbullying and a second group of students in both the senior and the same

class, divided it into common cyberbullying among strangers in Internet space.

3. Measuring the causes factors of cyber violence

The study identified the explanatory variable of cyberbullying as causative
and inhibitors factors according to the previous study model. The causative
factors were O psychological factors, @ social tensions, 3 Violence of friends,
and @ cyber-use modalities.

Factors that suppress cyberbullying can be divided into individual factors,
family factors, and school factors. First, the family factor mainly refers to the
healthy relationship between parents and children represented by parental
attachment and parental supervision. In this study, the previous studies were
organized and the inhibitory factors were arranged as follows and research
analysis was conducted.

The inhibitors factors include @ magnetism, @ home control, ® school
control, and @ cyber space regulatory factors. The measurement tools and
methods for these factors were developed based on existing prior studies, and
the preceding studies referred to in this study were summarized in the table

under sentence.
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IV. Analysis of Survey Results

1. Analysis of Cyber Violence in Schools

First, they conducted a regression analysis to see the structure of
cyberbullying in schools. The survey of 1,125 middle and high school students
conducted a regression analysis on 1,106 students excluding non-response
cases.

The model summary and analysis results for regression are all shown below.
First, the adjusted R2 showing the suitability of the regression model was
analyzed at 0.435 and the F value was found to be 38.1 within the statistical
significance level. Therefore, this regression model is statistically significant in

explaining the occurrence of cyberbullying in schools.

Table 3. Regression Analysis Model Information of Cyber Violence Occurred in Schools

mod R adjusted R Estimated Degree of N
R F significance
el square square standard error freedom
1 669 | 447 435 4.23816 23 38.053 .000

The regression analysis model of the cyber violence occurrence structure in
the sample of 1,106 samples can be summarized as follows. In addition, the
VIF value, which is a collinearity analysis value for confirming the multi -
collinearity problem to secure the reliability of the regression analysis model,
is stable in all variables, so that there is no multi - line problem between

variables.
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1) Analysis of School Cyber Violence Causes

Based on the analysis results, Campbell (2005), Garaigordobil (2017),
Tokunaga (2010) and others reported that cyberbullying is involved in social
psychological, emotional, and academic problems. A similar pattern could be

confirmed in this study that analyzed the Korean case.

(1) Psychological Factor

The analysis showed that the ‘aggression’ variable, which means the attack
on others (Kim K. H., 2012). and the ‘self-esteem’ variable, which refers to the
degree of recognition and positive attitude toward oneself, are having a
positive effect on school Cyber Violence Causes. However, this relations was

not seen as a statistically significant influence factor.

(2) Social tension

Among the three social tension factors of friendship tension (tension arising
from co - relation), family tension (tension arising from the relationship
among family members), school life tension (stress caused by academic life or
academic stress) of the respondents were statistically significant. The tension
between family life and school life is not statistically significant in the cause of
cyberbullying in schools. As a result, tension between friends, or inconvenience
in friendships, is serving as a trigger for school cyberbullying in teenagers.
Among various mental and psychological health factors, many previous studies
have shown that cyberbullying causes psychological distress such as
depression, sadness, anxiety, tension, guilt, embarrassment, anger, stress, fear,
loneliness, and low self-esteem in adolescents. The results of this analysis are
Aoyama et al (2011), Beran et al. (2012), Cénat et al. (2018), Schneider et al.
(2012), Kowalski & Limber (2013), Price & Dalgleish (2010), Sahin (2012) were

found to be consistent with the results of previous studies.

(3) Friend environment

As a result, it was found that the most influential factor in the cyber
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violence of school youth was the friend environment. There were many friends
who had cyber violence experience and violence in the neighborhood, and it

was statistically clear that the possibility of cyber violence was increased.

(4) Cyber utilization mode

The influence of cyber utilization style variables was generally low. The
anonymity and cyber ethical consciousness, which were considered as
important influential variables in the previous research, were not statistically
significant in this analysis. In the case of anonymity, it can be inferred from
the fact that Korea's cyber-use environment has a real-name system as its
basic environment. It is also a feature of the study's findings that the results of
this study show that the exposure to violent content media in cyber-use
environment and the media exposure variable indicating the imitation
consciousness were also not statistically significant for cyber violence
induction of adolescents. Self-directing variables that try to look good in
cyberspace are not statistically significant but are variables that influence
cyber violence. In other words, the more students who care about their

reputation in cyber, the lower the tendency of cyber violence.

2) Analyzing School Cyber Violence Inhibitors Factors

(1) Intrinsic control factors
The internal control factors such as impulsiveness and empathy of
adolescents were not statistically significant factors in the occurrence of cyber

violence.

(2) Family control
Family control was classified into internal control, coercive control, and

information control®. Beale and Hall (2007) emphasize that the attitude

8) First, ‘internal control’ means that the young people themselves are interested in the
cyber-violence behaviors of the caregiver and internalize and act on them. On the
other hand, ‘coercive control’ means compulsively controlling and controlling the use
of the Internet by the youth, and ‘information control means controlling the use of
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parents should take toward cyberbullying, and Hinduja and Patchin (2018)
emphasize that the degree of trust relationship with parents is a very
important determinant in the occurrence of cyberbullying among adolescents.
The results of this analysis based on this conceptual classification show that
the factor that exerts the greatest influence on the resolution of cyber violence
of adolescents is internal control of family. In other words, when parents
‘concerns and concerns about cyber violence are internalized in the
consciousness of adolescents, parents control is effective when they become
concerned about their interests and concerns. On the other hand, it can be
seen that the control of the Internet - related behaviors of children does not
have a significant effect on the resolution of cyber violence of children.
Especially, coercive control of parental control increased the frequency of
child’s cyber violence. In addition, it is possible that children are overcrowded
due to excessive and improper use of the Internet, so that parents may be
forced to use cybercrime, but the result is that forcible control increases the

cyber violence of the child rather than reducing it.

(3) School control

As a result of classifying the school control factors into cyber violence
education and rules, direct regulation of smartphone use, and school cyber
violence, only direct regulation of smartphone use was found to be statistically
significant for school cyber violence. This implies that indirect regulation
through cyber violence education and rule-making in schools does not have
much effect and direct regulation that prevents the use of smartphone is
effective to some extent. To prevent cyberbullying, it is also important to
create a positive school climate (Diamanduros et al, 2008; Hinduja & Patchin,
2018). The more negative the students perception of the school, the more
cyberbullying and victimization experiences increase, the more secure they feel
about the school, and the more positive they think about the teacher’'s help
and interest, the less cyberbullying (Shapka et al, 2018). To this end, it is

necessary to develop school games that respect each other and foster

the youth by the way of seeking dialogue and understanding.
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cooperation (Diamanduros et al, 2008), and introduce various programs to

form positive friendships (Shapka et al, 2018).

(4) Cyber Space Control

On the other hand, the level of intimacy? and regulation of Cyber is not
explained within statistical significance level. However, the higher the intimacy
and cyber violence, the more the regulatory culture is formed.

The above results showed that life management in schools is very important,
especially education relations and controlling relationships among friends who
encourage violence, in order to properly respond to the problems of
cyberbullying in schools. In addition, it was found that the help and careful
control of caregiver, school and school teacher at home were very important
factors to suppress cyber violence rather than willpower of youth. On the
other hand, students' temperament and psychological factors, which were
considered as important factors in previous studies, were not statistically
significant. Also, general regulations on cyber were not helpful to prevent

school cyber violence.

3) Ecological factor

Beckman, et al,. (2013) has emphasized the difference in the manner of
sexual violence and the extent of the damage. Therefore, this study also
analyzed gender factors as important variables. Even with the last ecological
factor, gender factors controlling all other relevant factors, men are more

likely to commit cyberbullying than women.

2. Out-of-group (general) cyber violence inducing factor regression
model

In regression analysis, the model summary and variance analysis results of

9) The intimacy with the members on the cyber is a negative relation with the
regression analysis model because it is a variable indicating that the intimacy is
strong.
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the regression analysis for the general cyber violence generation structure are
as follows. First, the adjusted R2 showing the fitness of the regression analysis
model was 0.403, and the F value was 33.5 in the statistical significance level.
Therefore, this regression analysis model can be regarded as a statistically

significant model in explaining the occurrence of cyber violence in the school.

Table 5. General Cyber violence occurrence structure regression analysis model

information
model | R |R square LI e PEgrEsof F significance
square standard error freedom
1 645 | 416 403 3.7866 23 33.493 .000

The regression analysis model of general cyber violence out - of - school
life of adolescents in 1,106 eligible sample is summarized as follow. In
addition, the VIF value, which is a collinearity analysis value for confirming
the multi - collinearity problem to secure the reliability of the regression
analysis model, is stable in all variables, so that there is no multi - line

problem between variables.



A study on youth cyber violence of the social structural perspective » 49

) . . . ) ) ] BIPaW 1USIUOD
al | cag | 8w | 6LL- 900"~ 180° | S0~ | om0 ensodke
090°L 1448 vyl 9L G0’ €90 €60° awi Buisn
(22T | ey gyl | 6vrl- 050~ 60" 9L~ Bunoaiip-jjes Sejepou

asn-1agAo
Gl9'¢ LLT LEE €L6 ero’ G800’ ¢80 uoissaldxa-os
7e€'e 00¢ 89 807 - L10'- 60l 770~ 0UBpPIU0d
91G’L | 699 VLY ozy’ 450} 830" L80° AnwAuoue S101084
Buisnen
¢6e’L 6LL 000 8l 901 4% glece pusLj 1us|oIA Jusuluolinuse pusii4
6l¥'¢C ey 120 L1C°C 080° 0L0° Gal’ uoisusl 81| |00Yyds
790°¢C 8y 706" Lcl- 700"~ 840 L00"- uoisus} Ajiwey suoisus} |elro0g
069C | zLE L00° eLLe ol 0L0° 06l uoisus} diyspuatiy
ove'L 991G L2 €9~ 0¢0'- 440l L20~ woslse-}|es
1010e |B2IBOJOYOASH
8L G/G 0¢0’ 6EEC ¢LO 8¢0° 680° uoissaibbe
LLO 06G°¢- L0671 Ev8e- (fueysuo))
g 80UBIB|0 | r1og 013 "pIS g
sonsnels Bis } S1U8I01}4807) S1U8I01}}807) [8PON
Aseauijon UONBZIPJEPURIS |  UONBZIpJEpUBISUN

sIsAjeue 81n}oN.}s 92UBLIND0 BOULJOIA JOGA] [BJUaE) g B|qe |



=g

50

LLLTL G68° 1410 6vy'¢ 090° Lve 06S° lopuab 103084 |£0160[003
ceL’L 189" 9L0 Gly'¢ L0 G40 gel’ uorjenBel
|01u0)) 80rdS J8gA)
991 09 691 veL - 0~ 890 670"~ Adewnul
L6971 99y’ 630 G0LL 0s0° 174% Sy 9OUBJOIA JagAD [00YOS
Lyl 769 000 GCl'y GLL” £14% 0L9 osn suoydews
jo uonenbay [043U0D [0040S
6L | 069 050" | ¥96'L §50° 650 §LL $8|NJ pue UONEONPa $10108}
sionquyu|
89L°L 99¢ 98l el Lv0 evo’ LS50 |0J3UOS uoiEWLIOUI
996°L 605" (440} c0€¢ SL0 LYO L0L° |0J1U02 8AID1800 |041u00 Ajiwe
8L GLY GLe G00°'L- 8¢0- 950 LS80~ |0J3U0D eulsiul
€0e’L L9 Geg’ 80C 900 050 oLo’ Agredws
|0J3U0D DISULIU|
oveL 145 G9¢ Ll - 9€0™- 6v0° G480'- ssauaAis|ndu|
g |souesso| eleg 013 PIS g
SonsSnels IS L S1UBIDI}807) S1UBIDI}1807) [9PONN
Aieaujjo) uonezZIpIEpUBIS | UonezipJepuelsun




A study on youth cyber violence of the social structural perspective ® 51

1) The Out of School Cyber Violence Causes Factors

(1) Psychological Factor

The ‘aggression’ variable, which means the attack on others and the
self-satisfaction obtained through this, appears to be a statistically significant
factor in the out of school cyber violence, while the ‘self-esteem’ variable,
which means lack of recognition and positive attitude, could not be statistic
significant. School cyber-violence, based on face-to-face relationships, cannot
easily violate unless it is in a superior position in relation to the opponent,
even if it has a violent tendency, such as aggression. However, in the case of
cyber violence occurring outside the school that occurs between strangers, the
violent tendency of the perpetrator can be realized by violence without
filtering. In this context, general cyber violence outside the group can be
expected to be more strongly influenced by individuals’ psychological violence

tendencies.

(2) Social tension

Social tensions appeared to be a significant predictor of youth cyberbullying.
In school cyber violence, only friendship tension was the cause of violence. In
general cyber violence, not only friendship tensions but also school life
tensions were found to be a significant cause of violence. It is noteworthy that
the variables of school life stress which were not meaningful in school cyber
violence appeared to be meaningful variables in general cyber violence.
Academic stress and tension in school life cannot be resolved within the
school, leading to general cyber violence against unknown people in

anonymous cyberspacel0),

(3) Friend environment
As with school cyber violence, the out of school cyber violence was found to

be a very important factor in the friend environment. It is also observed in

10) Expert Opinion (interviewed with Korea National Information Agency’'s cyber-violence
response counselor), Oct., 2018
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cyber violence that the possibility of cyber violence increases when there are

many friends who have violence experiences and violence around.

(4) Cyber utilization mode

The Cyber utilization mode variables, which were suggested as a cause of
cyber violence in the school, were statistically significant in the general cyber
violence induction outside the school. Especially, the analysis shows that there
is a positive (+) relationship in which cyber violence induces a higher degree
of consciousness to express oneself better than in my reality (self-directing).

Again, the anonymity, cyber ethical consciousness, self-confidence, and
self-expression variables, which were important influencing variables in the
previous research, were not statistically significant. In addition, the exposure
to media and the exposure to media in the cyber - use environment were not

statistically significant for cyber violence inducing youth.

2) The Out of School Cyber Violence Inhibitors Factors

(1) Intrinsic control factors
In the same way as school cyber violence, internal control factors such as
impulsiveness and empathy of adolescents were not statistically significant

factors for the occurrence of cyber violence.

(2) Family control

The influence of family control was found to be less influential than school
cyber violence. The internal control of caregiver's interest and anxiety in
internal consciousness of the adolescent’s consciousness, which is operated as
a control, was a significant influential factor in resolving cyber - violence in
school youth, but not in cyber - violence. But coercive control of caregivers
has shown that they increase general cyber violence more than violence as in

school cyber violence.
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(3) School control

School control was also an important factor in the development of cyber -
violence. As in school cyber violence, the effects of direct control, such as
smartphone usage regulation, are more effective in preventing cyber violence
than indirect regulations such as cyber violence prevention education and
rulemaking. However, the effects of school control such as cyber violence
prevention education and regulation were statistically significant at 5% level in
general cyber violence, unlike school cyber violence. Cyberbullying can also be
approached at the institutional level within the school. Beale and Hall (2007)
argued that a school committee should be formed and content related to
cyberbullying should be included in school rules. Hinduja and Patchin (2007)
specifically suggested what should be reflected in the rules as follows: 1) a
specific definition of cyberbullying, 2) cyberbullying consequences and
remedies, 3) cyberbullying reporting procedures, 4) Procedures to investigate
cyberbullying, 5) An explicit statement that actions will be taken if student
behavior is a disruptive factor in the school environment, 6) Educational
procedures for students, staff, and parents to mediate cyberbullying. In
addition, it is necessary to establish an organic relationship with the local
police station. For example, a police officer in charge of cyber crime can be
invited to give a lecture to parents and students about the consequences of

cyber violence and what punishments they receive (Beale & Hall, 2007).

(4) Cyber Space Control

In the analysis of school cyber violence, ‘cyber regulation’, one of the
statistically insignificant factors controlling cyber space, has a significant effect
on the increase of cyber violence. The more cyber-regulation, cyber-sanction,
the rule of norm, the autonomous and healthy information culture activities (if
unhealthy content is posted on the site, delete it immediately) of the members,
the more positive the cyber - violence is. This can be interpreted as a result
of the fact that excessive regulation on students could lead to cyber violence.
Therefore, this study emphasizes that indirect regulation through family and

school education (especially ethics education) and life management is more
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effective than strong direct regulation of internet use by young people to solve

cyber violence of adolescents.

3) Ecological factor

As in school cyber violence, gender also has a significant influence on the
out of school (general) cyber violence. However, the statistical significance of
gender variables in the general out-of-school cyber-violence analysis was
lower than the 1% level of school cyber-violence (5%). This means that in the
case of general cyber violence occurring outside the school, gender variables
(differences between girls and boys) are not as great a determinant of cyber

violence in schools.

3. Comparison of causes of cyber-violence between in school and out of
school

This study compares the impacts of cyber violence variables in schools and
general cyber violence outside the school. According to the comparative
analysis, the effects of friend tension, violent friends, family coercive control,
and teacher interest variables are not different between school cyber violence
and general cyber violence outside the school. However, differences between
the two models were found in some variations such as the effects of
aggression, school tensions, internal family control, school control, and cyber
space regulation.

In addition, aggression, school tensions, school control, and cyber space
regulation were variables that had no impact on cyber violence in schools, but
they could be statistically identified as influential variables in cyber violence
outside the school. On the other hand, the influence of family internal control
variables was not statistically significant in general cyber violence but

statistically valid in cyber violence in school.
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The difference between these two models raises the need to understand the
difference in the environment in which the cyber violence occurs. First of all,
cyber violence occurring in schools is characterized by targeting specific
targets for reasons such as showing off or punishing the other party for their
wrongdoings, but it is necessary to understand the difference in the pattern of
cyber violence occurring outside of schools. On the other hand, the general
cyber violence occurring outside the school is characterized by the
psychological characteristics of the perpetrator and the tendency to be caused
by the social tensions of the individual, and the subject also appears to the
unspecified persons who are not normally related to him.

Among cyberbullying-related studies, if we analyze studies that suggest
policy alternatives, we can find three characteristics: ‘strengthening legal
functions and punishment, creating a socio-cultural climate, and strengthening
ethical awareness and autonomy. ‘Strengthening legal functions and
punishment’ is presented as a way to actively respond to cyberbullying. Based
on the results of this study, it was possible to design more three-dimensionally
the prevention policies and policy measures to be taken outside school and

outside to prevent youth cyberbullying.

V. Conclusions

Recently, the youth problem is seriously fraught with neglect,
irresponsibility, non-familiality, and extremism as it poses new social risks. In
particular, in the digital environment, it is evolving into invisible violence due
to indifference and neglect of families and schools. In the medium to long
term, not only improvement of existing systems but also changes in education
and welfare paradigms are required to prevent and cope with these problems.
This means that the fundamental philosophy of community, family, schooling,
custody and social protection needs to be shifted beyond solving national
policy problems or reforming education or social protection systems.

The results and implications of this study can be summarized as follows.
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First, among the personal psychological factors, social tension factors, friend
environment, family and school control factors, and cyber regulation factors
that may affect cyber violence of adolescents, the effect was very high.

This suggests that in order to solve cyber violence, careful observation and
observance of friendship among young people in home and school, and the
need for more powerful management of youths use of smartphone and

internet in school are needed.

Table 8. Summary of analysis result of cyber violence regression models

Statistical significance variable
Dependent Ecolodical
variable Causing Factors Inhibitors factors cologica
factor
- Social tension: friendship - Family control: internal control,
School cyber | tension coercive control (negative effect) ender
violence |- Friend environment: violent | — School Control: Smart Phone 9
friend Regulation
- :sy(r::ssl?c?r:cal factors: - Family Control: Forced Control
Out of school 99 L . - School control: smart phone
) - Social tension: friendship .
cyber vio- ) ! regulation, school control gender
tension, school tension .
lence . : o - Cyber Space Control: Cyber
- Friend environment: violent !
friond Regulation

Second, factors such as friend environment and friends conflicts, and
regulation of smartphone use in school were found to be significant factors in
both school cyber violence and cyber violence. On the other hand, factors
such as aggressiveness and cyber regulation were significant only in general
cyber violence, and the caregiver's interest factors were significant only in
school cyber violence. This suggests that the motives and causes of school
cyber violence and general cyber violence may be different, and suggests that
it is necessary to differentiate between school cyber violence and general cyber
violence in the development of youth cyber violence response program.

Third, considering the cyber violence of teenagers, which is transcending the
school environment and leading to general cyber violence among people who

do not know it in the internet space, social concern about general cyber
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violence is needed. Because cyber space is a space in which the suppression
phenomenon is expressed by the characteristic of anonymity, anger due to
aggressive desire and social tension can be transferred to violence without any
restriction. Nevertheless, understanding of the characteristics of cyberspace
and communicating in cyberspace tend to think too lightly on cyberspace
communication, even though stronger care and reflection are needed than in
offline space. Therefore, in order to overcome this, it is necessary to
emphasize digital citizen education that understand the characteristics of
cyberspace and awaken the awareness.

Fourth, it is a very meaningful finding that norms and regulations in
cyberspace can play an important role in resolving cyber violence among
youth. Until now, the emphasis was on the control of aggression and
psychological impulses of the perpetrators of violence and management
control through home and school, but it also means that direct regulation and
management of cyberspace is also needed. According to the Routine Activities
Theory of Crime, it is important that the environment in which people engage
in everyday life is triggered by crime (Cohen, 1979).

The main reason for these crimes is the existence of criminals, the presence
of victims who are easily exposed to crime damage, and the lack of proper
protection against crime. Therefore, it is thought that more attention should
be paid to the resolution of cyber violence through the improvement and
regulation of cyber space. The improvement of the environment of cyberspace
by the same principle as the Crime Prevention Through Environmental Design
(CPTED), which has been attracting much attention recently, is expected to
contribute to the resolution of cyber violence.

Although this study diagnosed the problems of cyberbullying and suggested
policy alternatives through literature research and statistical analysis, there is a
limitation in that it did not conduct qualitative research such as interviews
with cyberbullying victims. This can be considered as a future research topic.
In addition, identifying the linkages with existing policies for new social risk
management and designing customized policies are research tasks to be

carried out in the future.
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A study on youth cyber violence of the social structural
perspective: focused on new social risk management

Sang Ki Jin & Min Seok Bang

The purpose of this study is to present potential threats to the future digital
society and policy alternatives to cope with future threats. This study was
conducted by Beck et al. (2000) and Scott (2000) defined the youth
cyberbullying problem as a ‘new social risk” in the digital society, and designed
a research model to find desirable policy measures from a social structure
standpoint. For the purpose of the study, the patterns of cyberbullying in
school and out of school were statistically analyzed for 1,125 middle and high
school students. At the same time, a discussion on the concept of cyberbullying
and comparative analysis of overseas cases were conducted, and through the
comprehensive interpretation of the results, it was confirmed that the current
legal system regarding cyberbullying among youth needs to be reorganized and
improved. In other words, cyberbullying is not a problem at the individual level
or has a fragmentary cause, but rather cultural and institutional factors
emphasized by social structuralists in the epistemology of ‘new social risk’ are
working strongly, and these factors are important when formulating solutions.
It was confirmed that it should be taken into account. Based on the results of
statistical analysis of the structure of youth cyberbullying, this study was able
to derive policy proposals for problem solving through institutional
improvement. Specifically, 1) improving the school system to solve the problem
of cyberbullying among adolescents, 2) establishing an active role for teachers,
3) strengthening peer-to-peer relationships, 4) emphasizing the role of the
family outside of school and in daily life, 5) cyberspace It was confirmed that

norms and regulations were necessary.

[Key words: New Social Risk, Digital risk, Juvenile cyber bullying, Juvenile
policyl
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4710
4 AFo|, BUFA, RoIFH 52, FAL ALY 9] mAFH, =5

rIo
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BA 74z, oluly 5 thket A8 5o stk AEA 1A EY
O

i ool
lo

A 32 ool 2w, AEA ARE AEA 9 A7 TFsto] wE Wato]
$37] 91h S AW JAS julattk. o]u S FHR(2015349S A4

olN

AL EAEY AokE 9L, %{\}%% 7t 717] el AXEe AP 2 oke
o] £&o] = S A= FH o7 Aot vf Qi

ol2et 71 A 40}0:] Gautier-Hatzius(1997)2 A3 23 L4549, Al
A= 59 A-HA Aa XY, ool AT Joks HIFY 5= ULF A st
SOoIRA], SAFTE FASFAl 59 94449 kE5d B Hom FEgt v 9l
oh gHH, 73] A85(2013)2 OECD Family Database®| Social Expenditure
Database®] &5o] mt 9] FAZ FFAY, ZASE, BSAH Au|A FHos
T8 HE QATh

HA @AY} TRt FHY A FYEFE FLollA= AA-E4F dA 0
Ae IFEAAY 7H-E g e 2 sfae] A U708 ofal lom, oted
o= 0¥ At JoHEAEXE, 2020). FIRADIA FEolA=, A
9] A% TTAT =Y AHEE Adsty, %”4 735 AlAjot o|4 EAbstR O
tisto] AR REE X Ysta JTHEAZAE, 2020). ol AFA LS ofo]
F5o] APHES BRI o BALFY 713H[EZ EULEN S B

Zo 7 7| " thBarro and Becker, 1989; Becker, 1981; Bjorklund 2006; €<% -
&3], 2018). 7129 2 AFolA AT 7HS 9 59 AeA98H
9] &Akgo] figt 2HF 3= BEASH v} AtHGautier, and Hatzius, 1997;
D'Addio and Mira, 2005; Son, 2018). FIR7HR 2 Alg SlHE E4k&of 4d3t &
&9l JFE A H(D'Addio and mira, 2005; Walker, 1995). B4 717}k
e FEEEE Bt flste] A Yot ik ofu|sh, R0 R S4HYH
=, FAH AY 2 9gH] X9, B58] 9 A7 A o] AtHAg7ER
2006; £5=%, 2008; §1473-ol®8 A, 2013). o]t HE FHL ofolg ¥l 7=

= 713 Bl&EZ €Y ACoE 7=, ojHg AR FHo FAHHA I g2
AFoA PZSEAckBrewer, and Ratcliffe, 2012; Moffitt, 1998, Baughman,
Dickert-Conlin, 2003). =Wl AolAE HSH] AdGAo|y 71551, XA
A 9] SAGEFo] EAME P9 FQ 99107 UeRGom(H5 Y 2011 FH
],2010; 319+ -0144,2011; HA2,2012; o|u]L&-FAE, 2015; FHAFE-o|g4],
2013; O]Qf'iﬂxﬂi 2017; o438} 2014;0194 2], 2012), froF 1919 ots-&EA] o]
AL JA] EAMES FIATIE T8 80 E UBHTHE A 018 4], 2013; ©8
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AR S22 FHQ0
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H_E

A ATA - A A, 2012; °]F £, 2013; F235]- 23], 2016; o] 5 -8tdl
=+, 2017; H9-9-olAnt, 2018) rﬂraw 23 2 7Hdo] =&E 4 Qi

7H 2-1: SFYAA DA dit F H5oit HFo] ges S4heo] oM A

ol
Theog, SotfAe ZEAT BRARS FAEA A FSE 8] F4
2 T YEAERA iHoE 24 F ool fFoE FAS WE & e

F(weeks)= ZHEHTHOECD, 2019). FHo|A Y SolFAA == 198749 Mgl
|E5H ol Jof == 27 42 4TS AR AP 1995
W wj A AZEA] Aol Sl E At e, 27] A 7)ol dioto] “ABE 13 ]
THo] JotZ TP E AR AoNA T 84 ofst B 258 284 oot A 7tA|

S QITHA LR 2017). B ATOIA Kobgaoe] Hurt Avt FRL JAY
% A GomH B3] oy =59 /58S BolFe] AR FHAIE A

o2 yebgdtBiorklund, 2006; D'Addio, and Mira, 2005; Luci-Greulich,
Tévenon, 2013). SoIFAAIE, ZHFFH FA9t 59 =5yt HAT S4e A¥
A AL FUE AFHGeE A& A AAT Aol A = AoH AY
HE Zpol7h QA= gt dEtA AW FIAAGAE HFCRE she & A9

§ SoFFA7|17te] Wo|(variation)o] ZA] g7] wZe] & AtolA = AFSHA
2ot 7Hd AAoA A sttt

StH, AEA AHO StUHEA HSABA AU Ho] JATHHA D] HEF,
2013; OECD, 2009). GfotESH A 220 Wt=2H HSAH-S 04 mIRke] Hekd
ol52 HE5t= AJARE Aostal glom, o]of djFotz BHSAIELS 55d T
At oj=lolgo] Qitt E3E fotuSH A 2z WEW {X[Hols vk 34 F
St Fst A7HA Y] of®lol9] WS fisf Hol et Y- 2= TduE 9
njeteh mepA Jo] BEW olsESAIES S5H T AFE ojdoldT fA1Y
oujst= AR E 4 Stk olFESAES &5 FF 94 =53t
4Fo] ¥ o] 7Hs s A E4kEo] Eord 4 AtHApps & Rees, 2004 74
4, 2011). o]¢ ATl APAANGA Y Z4F oFsESA|Ho] E4bo] mA]=
B oA BAHCE FostA FHAR] o] HiEal UoHe]s g - f+t
%, 2011; ol4H4] 91,2010, A<= 014, 2013). TebA o] & HIF o R a3t
2 7Hdo] Z&E Ut

2 P

HN' m{)l' rulo



74 » '2¥r2IAR,

ofr

>
18
2

o B2
Moo Beose ot o

-

re, AR 8913 37
o

2eozA A+ d B9 o
™

re

i)
O
&
)
-
R
0.
oft
ot
Y
L,
Z,

LKl 4]l
the AolMERZY, 2015) 194l 545 WD &
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<, 2004)°1c. eHH, FRI(2018)00 W= AFAE =T W2 A Ho A5
TAHo g A Y BT} Fof FAEHEo] FA yEhta Stk E3E, 4
H2018)°] mEE AR ee S4PFETF 5ol =2 VI o Avk= HolA
SAHASE E85HHT

2422 7919 AFER B4 1 AL B IFS F S Uk A
8] 7249 9P| AR B 4 Ak TPl BFekL J1E ATES 4
Q9] 2ol FS F 5 Y TUT B4 WS F L BN P
B85S FAO BASHA Rl AFA FATHE W2 et S48
o 2savhel AL et Ame MlEEAo] olFoixA] okt wheh
2 oAt o418 8T YHIEE, H8HHES WA Teiste] AHAREY
FHLQAY TS BT,
S, GEABONA FEA0] /AT U QJulet S4to] n]X|: FRA] Bl
of FARHTA SEOIAE B A77F ool x|A gk FAT k. webA 2
b AFAR AL FHY SO FEAANSE Tejste] BASIA,
A, AL FohF/1E TR W, MY, 2L, U4, B4, AIFS, L0
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, 2012; ¥5<-283], 2018: Ad 1, 2018) E}E}

gotal low, 7 AGAAEA #22] S4tE v FF dAEtES F
2 Zgotal AHRIAA oA, 2013 U&A-H&3], 2018 FHAE-olA,

2013), webA FIIGA DA S EARFCZ st B AFoA e TAHASAEE &
AHES AT FAIESAHE(TER, Total Fermhty Rate)o]e} “7}AalAd 17
(15~49A)0] BB F2 AR A== S0t & UEhd AR (A
%, 2019V2 TAA JAFsFRAE 7]‘%’}2i °J’ 7S AZE (KOS A=
dAEAE ARE &SI
SHHSEA FAF 2292 Ag1E &E, 4834

A2 AlEstetlth. 4 1EES 949 FAAZE S UEtl= BeEA A58
o} A AN 5= 5ol %{‘l‘%"ﬂ FFE " 4 AtHBecker, 1965; Willis,
1973; Mincer, 1985). o/ I-&&2 “TF 15A4] o] o4 QI+ F HALA7F ZA]sf
= HE'E S GAHIEEY AEE B THAAST dTE dEFHd
AXNBARARZA] th=0] AollA S4HE] F8 HAAY 8RI0 A AYE E+=

I AT EE, ANy VA

lo m

1) https://www.index.go.kr/potal/main/EachDt|PageDetail.do?idx_cd=1428
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VEES AASHT JHOrsal and Goldstein, 2010; Kravdal, 2002; Adsera, 2004;
Macunovich, 1996). & @oA AAE0C] ofd I1EES WHEE &85 A2 4
dEo] FATEA 59 BAARETAFE oA 7] wizol HBAEEAF
o] AAEE O R QIFt &50] 7}74]-1—?01] °q°J— F & Utk FojlA o]52 =F

3 TRES WH BB, TATRES T 154 o4 B AT F AU
7 ARG e'w 2Ass] 2% é} on AEAEIFL WA YBEZEAPD
2 geAyom Aok Zadol He'e 245 A YA 188 4 18E, 4
BANFL BAH ANTEATLZA HolES B8t

S, FEAIAL oltEAAZIANSE R2ABEdT. FEDER2016)2)
TERSEAT FALE W20 G2, AL
oA SYWA AEA FEHE G LOPFEGS z 23 71.7% AR 18.2%

4.0%2) %0

AHFY 4.0%°] &o8 YEREoH, AA| AEFR] 67.9%, AEHOE IAE
3gsh= AoE e E‘r4> GEAl- 51%¢(2018)4 ATFNME 20184 7]& BE
T 54 ol 9] AR5 F A AFAE 47.2%019, 3719 B A AFA
7} 55%= vrehdt {é# 4 B AAvEo] Ao A YERAL ok E
gk 20219 AAIE 3 A] TEE, ou] AERRY 55%= HAE AdSshe

AOE YESITES E}EW ol& }%* 2 54 AR RS A= olmE A7t
AAe2 2T ofEMAVIAA e OIEMAVIAS  VEAE
(2017.11=100)2 ZAMAE Q] 7HAHIE o]-&sto] 7]&AIF 0] 10091 X2 SHAFS
FEREESAY, 202102 FFRFAJHAZFEH 7 E5F2ADY] HolHE 2
ottt ol EMAIZIA A= v € A H7F Uher] W o] 1979 A RE ©
o] &8skt

284 a9 T BESAA
A 2x0] f2H “HEAHolgt
olu]str, ot ‘64l mRke] st A ot S
HEAA 8 “fol A g9 ojdo ’
EQ 0AoA 5A foF F F ESAIAE (o

r:limﬂ

o

T

% 2 2adelq SAtar, Bhousy
ol G fobg HETH: A"
ojulgiet. webr] £ oAl
selgon], FAHOR Fus
| )2 Z4et9ct. 9l dold

rlo

mlo

HI

}01'

)

1o

1o

4

[o
L =

>
-
il
(BN o
)
i) l,'L

2) AHAS 2o Hi8 A, 55, €9, & 59 FHE 43t e G Z=2A

3) LBAFEZA} = 19—74101:712_}01 19 o]l A%, D8AF LG = A H8E
2o o) YAatsto] QAR FHE A8 AREE 9uEHe-HEtAE, 2021)

4) g AeRA= 2016958 7|E02 FREU7 0 did AV 7HE HE 2AMGES 8
3ok

5) https://www.donga.com/news/Economy/article/all/20210127/105130391/1
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£ SHEAZYKOSIY HolHS BesTt. E, Yot F SNASE §
Hol 9 F3YAY FAY 2 Ssglon), IHRLLU 2871254
ufgtow g AR (KOSIS)«] Aag Feaoct. FHH, BeclAb L
FAAAGA AA A F 080 ABEACNH FF F 084 2% 9 of
ot HFloR zzﬁmonﬂ 7 ey PR dolHg Festalh
ApRjuko 2 EAEG0E FSeAol ogﬁoh% nd 4 gk adsE FA4 a9
3} AAA 4olg APEely] 95 WESS AuAToA EEstect Metaclow
WAL 452 T80 H%E, 0155t 0™ AW FAAR}
£ o3l FUSEAT 5 WA B4 A%
S Ql-&(0] A3, 2012, A% AXs}, 2019)
A% WF (BAH, 2020 EAoEF

%, 2004; o]AHA]-H & A, 20122 V12R1T9] Hx 2RIA9 HE BHet AdFoE
715 AIEE ] AGEAREE E8otont. npA o R APAHE FA] A FQl
TS ASAFCYRIS, 2021 A9-G -0l 2018)=A] AFAAGA] AAE A

4%
e TS Y= ARE AFA-EETT 100%°] 7S A
ofu] st 2R A/AAGA] it x 100

B 1) 40| X35 Y £

KOSIS =7t8 A2 E
https://kosis.kr/statHtml/statHtml.do?orgld=101&tblld

=DT_1B8000H&conn_path=I3
(YXIE EAA QITESEAN

oo_l_

\lo-l
A
©
>
Nl
<3

=EiH=r X251 2 =H =X
OHIEE SAE BHESATZAL

GNTIRE |- 156M 0|4 03 Q1T = | https://kosis.kr/statHtml/statHtml.do?orgld=101&tblld
HYX7t X X5tz HIE =INH_1DA7014S_03&conn_path=13
DB O BE AT B

SAY BHESQUTFEZAL
https://kosis.kr/statHtml/statHtmI.do?orgld=101&tblld
=INH_1DA7014S_03&conn_path=I3

= | HURD} REK[GH= HIg
= | 125 (%)=(ZIAXt+ 154
04 2171) x 100

6) 199 A YL hESH= AEE A PP} GRDPZE 9lont, Fe4u% 2 1
88 5 U2 WMol JUTAT e A et B ATl aE At
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=g XA 8 £ =X
HH| YF 2N B HB8ECR %
Aoy | 2otE Z2AO HIZ S8 SHESET 2 rralele
HEXHIE A X HIE%)=(A2aEx https://kosis.kr/statHtml/statHtml.do?orgld=101&tblld
~ol3aER) %100 =DT_1YL15003&conn_path=I3
- OHIHETM|7 1A K|
FENT}A %Miiﬁ(zﬁjz =100.0) SRR SMHATZFHIIAS AR
xja T FARA[RO| 7f24H|2 https://kosis.kr/statHtml/statHtmI.do?orgld=101&tblld

0|5t0 7|TA|X£0I 100¢!

Tﬂi Lt %I

=DT_1YL20171E&conn_path=I3

o0 M HY 7

https://kosis.kr/statHtml/statHtmI.do?orgld=101&tblld

|
(éEnAI $“._|%%‘ﬂ—_rl
HOAM & - _
FAE (O~5A1I))><1 000 DT_1YL20951&conn_path=I3
SHEUSINLHE WKI|2SA
FA[H
‘https://kosis.kr/statHtml/statHtml.do?orgld=101&tbll
2l0 %r O_IA =1 A 21} /O
gﬂr% g’ﬂmr FESEARIRA | 12DT_1v1212018c0nn_path=13
TET == TR0t
https://kosis.kr/statHtml/statHtml.do?orgld=101&tblld
=DT_1YL21211&conn_path=I3
SO | FEREX| T MR oM S
HIZ | 080AtEISX| 0fl4t-084 ZF A SEIAE TR
(%) BS-7tE 2 o4 oM HIE
SH|HS AAGLEI=H &5
R 5 4 ZESA
7 A 0|_|—_|-|-7(|_‘i%1':o|' SHAOIMHE RO|IEZ2 [} gl—
s B | AR A e = (R A EE A 74 2 AU FUSEQIFH
@A |TIES T T = CET I https://kosis.kr/statHtml/statHtml.do?orgld=101&tblld
+FUSEL1T) x 1,000
) ’ =DT_1YL3001&conn_path=I3
QR MEY
2208 |l A FUSTHAAT S | sy 01zt
@7 H | ozt BoIzis HiE SAE HTSSEN
)
< =0 =/tEAELE
A S0|719| F|x SQIA[Q) HH . L
ig;a m'; Oq:r; | 2z E2N 92 https://kosis.kr/statisticsList/statisticsListindex.do?vw
TEEe | ef ke cd=MT_ZTITLE&menuld=M_01_01#content-group
=1L K365
2Q1 /RER|EE AL ) ) .
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1. 52 Hpo| 7|eSAF

F8 ¥W49] 7&8AFS e ok FASAE] B2 7HA8 18 B
12590, Az 0.729, g2 1.890]ct.
BAAA 29 F $AHIEES HFL 70.89%% WA, JHIEES BFH
49.88%= °F20%p HA Aol Holi St ASIEA F A8A ZEATL ZA|
She HE&S UEtYe 83 vE9] B2 63.22%C1 AT, 47.70%1 4 82.20%=
gkt Fagke] Xpol7h F Wog & 4 St ol EAMAVIAX R Bt
85.570|H, oftE HAZFAR L0l H AT gk GA] 55.80004 103.70°0=
HA}7E - 2 Holth ol 201049 $34t ofmtE 71Ao] F53to] 20179&
10002 7|32 JAo%E 4% F ¥ ol 5% AFo] &2 ougttt
% H8oA vEL B 7%elH Hix 2.62%014 FHd
13.08%7HA] B2t Q= A0=E Ustgth fof & BSAA = Hat 14.7570

Q) uhel, 9X| ot § S8 Sk 002712 ofeld] %o Hla] 9HY 57 v
3}]\

Q.

W, gAE 89

O
SA9] P oA 2EAFL 29,5508 Uﬂi}km.

FARAGAE E4E9] Fol= 3 Zoh A= 242 20089 1.1929014
20124 1.29774A] F7Fsktt 201549 o]F A&Z o= ZH4shHA 20189 o] F 19
o2 Wol I § S0l Y e AL 208375 20119
e e, AFSEAAE, ST Solu, AFSEANA Y FAZE
ol WA 20124 o|FHEE AFSHAAAZ} 7P BA et Atk MBS
YA} A 9] HL, oA ] ZAAE0] AAsHHA Aoz Fo QI ETE H

ol% k= Mol A 24tgo] thE FAARABA|Et BA et ZoE B &
Atk

AIN

m{w r>4 ﬂ



(E2) FQ H20 71g8HE
Yo RS Z|CHEL HEEHxt &5
eHENS 1.25 0.72 1.89 0.20 200
== 49.88 40.20 65.00 3.83 195
dNI8E 70.89 64.80 76.90 2.86 195
HEHHIE 63.22 47.70 82.20 6.62 195
Ofﬂrifﬁp H1 ess7 55.80 103.70 14.16 192
EEVNETES 7.00 2.62 13.08 2.69 199
ROl H 39 14.75 9.10 19.50 2.33 200
HINE 5
ALY QAL 0.02 0.01 0.03 0.01 199
BEER R 36.10 17.90 54.60 5.50 193
x20/8 5.64 3.90 8.20 0.79 200
GBI 29.55 27.6 31.55 0.7 200
MEREE 48.22 18.72 19.4 92 199
FAEAEC] 7 W2 ARG A= MEEEA, FARFAL, HT-3HA,
FFFHA, B o2 YEgoH A= Hats P?J stal Qlot. 531, A=
SEAY e dAEAEEC] M w2 AISEEAAAE 057 Aolz Hle- &
o7k Ul Q&2 & & o FARAGAER dASAEC HA o2 AolE
ol A FAEARE SHAIHS] B¢ BT FHAE ESIIAL Slthe oA
AAGAE AEat GHol ApEA QL o] RS AJARIT
gt 59l dASAES FRS A4S Hole W L8 ER
Aot F %ﬂ%#% THE2 e o (" 29 2o (2

kl
oo o

i
i
o
X,
ﬂﬂN'

o =

aTr =

% o & ko] /A7 %‘J‘Eﬂi ILFHEE e 31‘:}. 5, 981E
I AAEAE 7J°ﬂ Y AEEAT A A

et GASAE 1] EX JA] A lfﬂiii UrE}Ur %W 2ol B9 4
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(E 3) BAXXITHE

St

=]

AHELE 20

—g_%:g‘ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
MBS 1.5697 | 1.435 | 1.354 | 1.893 | 1.821 | 1.668 | 1.566 | 1.472
T | 1.44911.445|1.5637 | 1.568 | 1.642 | 1.518 | 1.497 | 1.5649 | 1.466 | 1.325 | 1.24 | 1.234
M= | 1.386|1.378 | 1.463 | 1.487 | 1.598 | 1.427 | 1.481 | 1.477 | 1.432|1.305 | 1.22 | 1.145
SH [ 1.44411.408 |1.479 | 1.496 | 1.571 | 1.442 | 1.421| 1.48 | 1.395|1.276|1.186 | 1.112
24 11.338]1.308 | 1.369 | 1.393 | 1.481 | 1.391 | 1.437 | 1.486 | 1.418|1.261 | 1.131 | 1.084
45 |1.313[1.274 | 1.377 | 1.434 | 1.489 | 1.379 | 1.408 | 1.464 | 1.396 | 1.256 | 1.167 | 1.089
4 | 1.368|1.323|1.413|1.446 | 1.503 | 1.367 | 1.409 | 1.437 | 1.368 | 1.227 | 1.122 | 1.046
S5 |1.319]1.317 [ 1.402 | 1.428 | 1.485|1.365 | 1.363 | 1.414 1 1.358| 1.235| 1.172 | 1.05
TS | 1.305]1.279 [ 1.374 | 1.405| 1.44 | 1.32 |1.329|1.3562 | 1.251| 1.151 | 1.044 | 0.971
Z¢ | 1.263]1.248(1.313|1.338 | 1.374|1.249 | 1.248 | 1.311 | 1.237| 1.123 | 1.067 | 1.082
471 | 1.285(1.226 | 1.309 | 1.314 | 1.365 | 1.226 | 1.241 | 1.272 | 1.194 | 1.069 | 1.002 | 0.943
™ 11.215|1.156 | 1.205 | 1.261 | 1.315| 1.234 | 1.25 | 1.277|1.192 | 1.075 | 0.952 | 0.883
= 11,1921 1.149 | 1.226 | 1.244 | 1.297 | 1.187 | 1.205 | 1.239 | 1.172 | 1.052 | 0.977 | 0.918
Q1M 11.186(1.143 1 1.214 1 1.232| 1.301 | 1.195 | 1.212{ 1.216 | 1.144 | 1.007 | 1.006 | 0.94
&3 11.198]1.137 [ 1.223]1.234 [ 1.295| 1.17 | 1.199|1.207 | 1.168 | 1.0563 | 0.972 | 0.913
tht 11.072|1.029(1.109 | 1.146 | 1.217 | 1.127 | 1.169 | 1.216 | 1.186 | 1.067 | 0.987 | 0.932
241098 | 094 [1.045(1.078|1.135|1.049 | 1.09 | 1.139 | 1.095| 0.976 | 0.899 | 0.827
MZ | 1.01 | 0.962 |1.015|1.014 | 1.059|0.968 | 0.983 | 1.001 | 0.94 | 0.836 | 0.761 | 0.717
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SHH, B A9 9 WS 7 A= oS (E 43} 2t} dutdoz =9
HEE 719 ATAZE 0.7 oldold tg544d2 EAI7E e AoE Htohy
(Cho, et al., 2009; Hs=5, 2015 R 2], 2009: =74, 2004), mean VIFZO]

S5HTE 2 A9, OESIAAHS oAt 10 oY A tEFAlAo] k. Bt
(Song, 2011; Han & Park, 2011; Z-A - @A, 2017855, 2015). & A0 A
A A B0 A 7MY B2 ABAeE 0.7 vlo]H mean VIF #H 2.66°2.2

UEhd v B34 £Ae W2 Ao & & At

OHE
ue 2 oy
N | e RN T | gy | 2% \enms| vy |zeos| ze | WO
238 | 128 | M5 | B | g5 | Mt - =
e
ik
182 1.000
9 | oamr
18s 0.450* | 1.000
A X|
Cie | ~0.174%] 0.196* | 1.000
HIS
OHItE
MM | 0.186% | 0.124 | 0.688* | 1.000
PR
QA
E:l(ill_ -0.197%| -0.120 | 0.453* | 0.426* | 1.000
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*p<0.1, ** p¢0.05, *** p<0.01
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Analysis of Factors Influencing the fertility rate of
metropolitan governments:
Focusing on economic and policy factors.

Seonmi Choi

The purpose of this study is to shed light on factors of the birth rate of
metropolitan governments focusing on the economic and policy factors. For
this purpose, data on the total fertility rate and economic factors of
metropolitan governments from 2008 to 2019 were collected, and panel data
were established. According to the result, the higher the male employment
rate, the higher the birth rate, while the female employment rate has a
negative impact on the birth rate. Also, the higher the real estate price, the
lower the birth rate. Meanwhile, policy factors show that the higher the
number of kindergartens per child, the higher the proportion of childcare
budget, the higher the birth rate. Accordingly, the government provided
implications for the low birth rate policy of metropolitan governments,
including the expansion of direct child care budget ratio and the expansion

of support for spouses among Japan-Family compatibility policies.

[Key words: birth rate, fertility rate, women labor participation ratio, house

price index, family policyl
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>
)
E
oZ: i

150). Al Y-43+
A Q] 2021). o]d, Y-2

2) HRMEMo| F=EA| F8=2|

A ARAT ARNA EOlSIAR o] ATE WA EAIEE 4% Aol
%iﬂrﬂl Ao 28814 sheit BAS 9% =2l 0o 2 g Sol
A~B—~CE 7Me ARt rkil 7MEE v AnxAQl ol BHoA A~BR Fh=
Aol Take Sl WAzt Qirk. 9318 uihe BAR AxBe] Aol Cof Fi



FI7L FEIA 7L HAlo] Hek Z, AB—~CO] BAE FsHe Ao] Fasithe 9
ololt}, v A—~C, A—~B—C 5§ 7}4] A&7} sia x8H BA ol
(a8 »FR), A~C AEY AB—~C A2 T 7S mjolstd ARuAS B4
3 H& Zolth WY AAE 7HEe ARQI—-BRI—~CRQ10] BAAE FAT
M ABEDAI—-CallS] TAE =&5T # 9lo] ol& Wi/ ETE fadete
Aol ot & AR 4% A7 dllvs Eﬁh]%ﬂﬁ%A%ﬂﬁ?%%

lﬂiﬁﬂﬂﬁeﬁkﬁﬂﬂ%ﬁ%xéﬂﬂo
Sl w1 AAFE qrEste] FEo}

(12 3) 5 74K Z20| FE% e

329 74X HH A2 2ol

(RH)ER1: A—C

(@2 AB-C (825 ABC]

SHH, A2 §94 HE
= ZF 749 y d¥AEGol
AFERG, y 94, F EE, p-gh, HF #=x] 2B sty BAG A=
(testi= H]E(ratio) HOIE AMESt] & I HAFE vlushs Walddd
(F-E2Z AM)S AREste] =39t p-gte] 79482 &4 B (configuration)d
Y-23#47 N-d3gdo] BAZCR t2r+= AL ov|dth(Longest & Vaisey,
2008: 85).

2 stata®] ‘yvn' §HolE 55 +FHKY vs. N). yvn
E3H} n #A(not-y = 1-yo ESH Atol9] AA

AT A49 AAMFAL Iy (the inclusion ratio) = Xmin(z;, v,)/2 z;)

Cyy(coverage of the outcome) = I min(z;, y,)/ 2 y,),

Xe 95 | A A'B), Y= 23 Yot 2= 4 ARY A Xy A
329 YHMEE YeEPHTHRagin, 2000 & 2006; Smithson & Verkuilen, 2006). &
A g5 2o, Iy #hol Foll 7hesE, X7t Yo FEddelgs 343 b
ol o] d#go] EotItHLongest & Vaisey, 2008: 82). T3t o5 9] 7 At
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X)7F Yol tisf] &3 222 "A4Hcount)"dloF ot=A& ZAst= T2 ol
AL & AUtk Stata?] HAM mFZOe FEEZ  ZFHEA(probabilistic
sufficiency) ASS g ot H4S Algsk=tl, ol& o HAAM £49] <l

‘Tq-}\é E‘l %—E—Z\_ﬁ _%_78'_‘2] Zﬂﬂﬂé% Q’E’é‘]——l‘i— E?‘7]’ Q_I’_ 9}\]_4_

2. APRY Y AP

OE H= AR BAE Ad AFEFolth $A =2F AAH 17d =)=
THAI2E R&D H7F A H AL, 189 ol "4 Mar) 199k0le =738
He7t 2o FREARGCIT. o A7tolld 2L 7 e, 1) =
7R A, 2) =7 R&D, 3) 3788 AT, 4) =713
Ay} RAD'EAFO BAGS ERHd AFEYo] SRldof 5= A=7t 2
+ ZotdEnh

(g 4) A2

1792 188 198 =

N

R&D

\\ﬂ//
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FAHOR, ATEYL ANARNN AR R T8E 5 Uk AHA
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_0|L
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N
e
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(e}
ut
i=)

HI: 1% 7741 € R&D A9 Fdh F1342e 3702 Aol
Hia: A5 Ee 7718988 741 2]
Hib: R&D A1£19] S 77 FHE2 S7H)2 Aol



EIASRS H3t oY 715907 SHAM B71H MDY Z2 - 11

H2: 319 7] W RED X2 2porel 92 )2 FE Y #opd Ao
o
Hoa: A2 STl B2 S8 Z48 TR 7715988 £7KE o]
=3
H2b: RED RJ€10] St BLHjE 5 F48 N2 715992 5714 o]
=)

oJAJe] 1018 ErlR BALRIRE F 490 HHL AT 19AH )
= A% AR, AR R&DS FAAE, SEAIAIE
A, Sa, 293 738, 4SAEIAMEE RED, Ba%, deln 271
A2o] gl

B 1) B77H0| HHFRY UYR

= 7He: A2EAY) S
X =7 E At (17)~WEF'19 1 wl WEFT9E
EE 20| F R&D 1 (17)~WEF19 EUCRE
7 | 3 | Eg [#RI(17) 1 ~E22(18) | | -WEF19 Wl WEF 194
2 | 42 Fg [R&D(17) t —EAZ(18) | [-WEF191 EURRE

A9 EAAF2 OECD =7telth. OECD =7h= =7Fe] AAESHE $5o]
Ao & B7tEH, 7]$H3} tfgof] AEZl H7H=0] ok ZgE o] JUTh(A]
9], 2021).81&x o g M¥H¥E OFECD *7/M= SAHAANRA T5Hog 249 =
ST AR 7E OECD FHOIAE o ATEHA &= =715 A<
sk, & 2270 =7HE AHNE AASkle AR W82 o2 5 RS

) AZEAN T AUAR 194 $4E BAFE 7152 oI5 AT B 41
A% 1HAZ ouath T AP4E 294 B4L, Bl AR 394 24,
e (IR 4R BAS 2t onjgin. 190, We 27144 Wes dele
7%k} olstel At SUsHA 28t
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= — = = (=24 B2
i A 9| =YX H NEEXN
2H(23) HHEF &A= 29| A SHYE S X|%(Total
g 17 oY HSHM HIg marine protected areas as share of OECD.Stat®

T

exclusive economic zone)
o | 17 oiYtEtU|E 20k | GHY RD&D & Of&K(Total energy RD&D

K& ;
RED X RBDEX! million USD 2019 PPP) OECD Stat
. 18 oY ErAHIE =IO CO2 thES(HA:10002)(C02
EAHEY o emissions from international maritime OECD.Stat
= bunkers)
World
=714 | 9 WEF 27t3M3 | 19 WEF Z7+4E] X ZH(100F g Economic
Forum®)

EAAREEE ¢ =oF ®aFY Heud 3% #HE A, R&D A4
), &4 HH%%(S) a3 F7HAE @) 71 7125 SHARE AG5H
of FA(ES)= i HEHA H&E Holth ojujo] SR H= Hl
o] AA HFEITA S S8ttt =4, g terle X149 7id

EH%W‘ & £oF R&DFA =22 Bostals} siqlrt. ojff SHANREE
OECDOA Al gdte a1 RD&D FojlAtS E-gotaAf sh3ict. AlA, sfdetini&
Fo M2 2L 2RE HiEE s SAMETFORE o5t ojdf SRR
£ OECDY =AuI#A CO2 W& % Stolct. mpAge g2 7132 AR
d-& WEFZF v S4sk= 713 A4 46}1 ARE-SFALAL BFGITE. o F A
T £49 S8R #E= (F D Eo fé x4, Wiz, Aoz <l
A FA A o] k= oA AlZHAto] 1346}1 2} stgiet. olof A2k R&D
= 17dE ARE ARSI gAHEFS 18U AHES ARSIt 8|1
271348 AEe 199k AFE E85talAt sHoth

mlm r_?L

4) B AFo)A AME 4749 ¥ F ASE, R&DAY, BAHEF ot Hes
S A5s| FAStEERY 9 Th ﬂoﬂ EH?"} °H°oh—]rﬁ]"ﬂ°]c OECD =7+3389] A
&3 W3l o SAalE, SFAl, Y R&D TRt tigt HAA o] g EA ] AL
oA AHEE WHEet FYUe WS PRl

5) https://stats.oecd.org/index. aspx#

6) https://www.weforum.org/reports
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1.71e841%

(I 3= A= 7|edA%F #olth. AR, edB4A+G AA fFE A
H]-&(Total marine protected areas as share of exclusive economic zone}= °}j
o} 2t} 20179 71 W=7 B2 16.4%2 SRAE AT E4, OHO‘F RD&D &
dlAHTotal energy RD&D)2 th23F 2t} 20179 HAI=7F B2 Hd2 507.8
(H9]: 1009+ g2 Zl= ]l

(H 3) tiE=7t dXtg AE 7[E8AHY

Ha Obs Mean Std.Dev. Min Max

Protect_17 22 16.4 12.9 0.8 43.0
RD_17 22 507.8 647.8 22.7 2636.2
C02_18 22 82421 11012.5 42.3 35150.0

WEF_19 22 771 4.80 64.9 82.4

A, olitateta vlETES ofiot At 2018\ W=7 Bt 8242.1(49:
100002 AAE . BAE FaEo | A =71 3 Apel7t e & & A
A, WEF =788 A= ‘:}QT} 2t 20199 =7t 22719 =73
A Bt 77.12 SRIFHAL, ojnf EEFHAE= 488 W& FEolqnh A
64.94, i 82480 & ?154041:} ool A Al Atz ghe HAHFR
Wk A2 (& HOF Zoh BE g2 Wit 0.500 25k EEHAF 2.288-0.309
Z RIS o] A=E HAFZEA | A&

(E 4) HX|HePE0| A8 7| ZSH

B Obs Mean Std.Dev. Min Max
Protect_17 22 0.5 0.309 0 1
RD_17 22 0.5 0.309 0 1
CO2_18_R 22 0.5 0.309 0 1
WEF_19 22 0.541 0.288 0 1
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2. UBY U MY U VI INAS

= BASE Astolch. sl FA) fo] kot AL
ol ARl Wegol G A2 ARSIt olulel e Al -
L 11712 2RIESTh TeoR 39 RRD A9 $F0] Roldes WEF 27}
AR 55 Aoshe A0 BRI 3 [R&D 1 (17)~WEF 19 119] 25
A7} SAH A oln] $SEL 00332 p0.19] 71ES BRSRT. BT, V-
AL 82.2%2 N-U¥A 51.1% Bt £& S22 Yehn et 183, &

PR § 17 71t S1Egleh 1% R&D A19e] T3} OBCD 7oA
%A BlE9leS HelF Aol

= T 1T 00O

(E5) ZH/Hdel 3= oY 21t

o | za | =apo ey | Y | HEEV=N 2/
&2 | 54 =2/ HQI(TH7H) CECHIS y N F o A
E T ¢ . - 10742 | 0553 | 1.43 | 0.246 11
x5 | WEF e =bel . - 10637 | 0.658 | 0.03 | 0.867 11
g2 | 19 F R&D t t + | 0822|0511 | 523 | 0.033 11
f R&D | . - 1059 | 0.739 | 1.11 | 0.305 11

*RolY 24 p<0.1, Y-Ed = N-g 2y

2) 24 7Hd

(E 6y HA7HC ARE BASE ATolth 4, A% FAIY 70 ¥,
@rldoz EJi of At A WAAUL kol Aoz Uit =
[17 A 11884 | —~'19 WEF 119 sasst Selsiglet. ofg goj4ze
0.0152 pQ. 14 = %}Eaﬁu}. T V-UTAL 93.2%2 N-UTA 55.3%
B e 52 Ul A9t ol HHARE $ 57 2717t AL,
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_ YEE(Y=N) A
£ | 35 S=2H0I(TH7H) Y | wery v N F P e
EG | It *Eat : - 10707 | 0.741 | 0.06 | 0.810 | 6
Eg | 7#MIt*EtA ] i + | 0932 | 0553 | 7.10 | 0.015 | 5
eG | Al *Erat : - 10716 | 0.735 | 0.02 | 0896 | 5
i | wWer | eg | TEIL*EA) : - 10711 ] 0685 | 0.04 | 0849 | 6
82| 19 | FG | R&DP*EAL | - - 108850702 | 1.80 | 0.193 | 4
Fg | R&Dt*EtA} | + | 0852 | 0571 | 366 | 0070 | 7
fG | RRD}*EtAL | - -+ 10604 | 0.829 | 322 | 0087 | 7
fg | RRDJ*EAL | - - 10810 | 0774 | 005 | 0.818 | 4

Ly

"0l F21: p(0.1, Y-LBHY > N-2Y

=02, i R&D A 0] w11, @7|H R ghasfo] FAst= F¢ 9
Al F7MEAE S ol AR YeRgth = [17 R&D t*188H4 | -’19 WEF 1]
o] wijEI}7F ERIE QAT ojnf FoEe 0.072 pd0.19] 7|&E FHEs)
E3F, Y-S 85.2%2 N-Y¥A 57.1% R}t &2 £35S ey it o]
o HHAHZE F 70 %7}7} FRI=IT. o] 9] 7+ A gt F2EL
AT 2 FoeE9] 71ES FEoHA] Eoll

A0 AT e EG AREAS SUSE G DI g
ReDS| BRE PN 4ARAY LUV 25 ITE & 2 B
e
il

Hole. #A9 AL AAOR AL ROl AR AL RA
o, BAE AR V15 SAFORA BYIH0E A IS 2
2 9l AL AT S Yot

FAHCE, 4 A 27 Y AuEY o33t Aot FA9] FE0] F
7Vole A3 27133 9] S7keke Tl )l T4
A3 F7H4A 9] S7keke FEAo] itk A R&D XY} =718 A E
I B oh23} Atk R&D 0] F71etol wet =AY e Soidtths 29
g1 4= 19Tk o]of ¥haf, R&D $o] 7ragto] meh 271734 S
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E A 1 : - 10742 | 0553 | 1.43|0.246 | 11

xx | Wer| e A | : - | 0637|0658 (0030867 | 11
2| 19| F R&D t + 0822|0511 |5.23]0.033| 11
f R&D } : - 10595 |0.739 | 1.11]0.305 | 11

EG | It *EAt : - 10707 | 0.741 | 0.06 | 0810 | 6

Eg Tt *EEA t | + |0932]0553|7.10/0015| 5

eG | THII*EAY : - 10716 [0.735|0.02 | 0.8% | 5

2t | Wer | eg TR | FEA : - 10711 ]0685|0.04|0849| 6
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, 7HAIRID B A =7 A E 2 7HE A AahiA 7 el A] k7]
ol ARFEol 27t fle Aoz HiEtEeIY. 4], 7Hd29] s R&D Ad¥t
=7PAE S 7HE A QAAEATE SR ofnf & 117=0] ZdH =, s
g =7kle 27100, vt d9E, ZFA, S, olgE], o=, A&, k=90,
AR, §= 522 FJAHAUS. FH=7E Fotr ), sotilor =7t 5 Aol
AR Yehhs S42z 7 dubddl a3E AY= Aol siasiE + 2
o AA, 731 [ FAl x=ag]T =7HAE o) 7 wilarT 21E %)
ot olmf F 57i=o] ZFEAEH, T Frole TFL, 5Y, YEHE, 294,
Y= o= IAHAS. e 7P FE=7I0] 2FEJAS. 1S AAE A&t

o
2o

wA ghaeo] Zhashs AlZ OECD 7 Folls SuolAw tehdths 2
AL olElRt ATt HATAA SO FAH ATt 9D 1§ Hole e
AGe §oleh Zlo] BatejAt,

E 8) Z=TAH 7t &QlE 7H29] Z|XAR|

7Hd2: F(1174=) 7143 Eg(57H=)

Belgium, Canada, Finland, F G
2L, ~-anada, Finiand, France, Lermany, France, Germany, Netherlands, Sweden, United

[taly, Japan, Korea, Mexico, Norway, United
Kingdom

Kingdom

744 Fo(774=)

3&37K37H=)

Belgium, France, Germany, /taly, Japan, Korea,
United Kingdom

France, Germany, United Kingdom

A, 7H4% [ FR&DAE xS =79 ] 7Hd 4 vz axprt &l
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Response to the maritime climate crisis towards carbon
neutrality and a path to enhancing national
competitiveness

In Seok Seo, Ki Dong Nam, Youhyun Lee

This study analyze the relationship between marine carbon regulation and
national competitiveness on OECD countries' efforts to reduce carbon. The
hypothesis path is as follow; R&D support and regulation reduces the amount
of carbon generated in the ocean and ultimately increases national
competitiveness. In order to analyze the causal structure of OECD countries
with few samples, the fuzzy set analysis was applied as a methodology.

Based on the analysis results, some implications are as follows. First of all,
Maritime regulations themselves cannot affect national competitiveness, but if
regulations reduce carbon, it can contribute to national competitiveness.
Second, marine R&D support can contribute to national competitiveness, and
national competitiveness can be enhanced through the process of lowering
carbon. Third, the theoretical relationship between the climate action and
national competitiveness was explored in the marine area. This study is
meaningful in confirming that these efforts can be confirmed as 'science'
rather than 'belief. Fourth, this study expanded the horizon of fuzzy set
research. This study proposed another approach for future research by
applying the fuzzy set method to path analysis.

[Key words: Marine policy, carbon neutrality, national competitiveness, path

relationshipl]
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a3ael WA oiAdel B oE JEunh
T LA ARBLSS FEYS SHAHE T
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3) FHLicte] 7|24 HAHY

huttel e e £45F= 2017958 39 5% Hamilton, Brantford, Brant
Countys Algjsto] 7| 2AS AMANGS APt SFATE o] AHARY2 2018
| AANA AR AHo] HHHEA Tdfjo] HAFUTHIO o] FHo HH2
7NBAE Ao Bt Rl W g 28 S, dAaw i, A% N
A, 713 &5 Soldth. AAAQ] APAAE= o 2t 1A, uEl F¢-
16,989 CAD(US$12,180), 7| =552l A% 24,027 CAD(US$17,230)= 34 &<t Al
Fo712 sttt olof Bt FIHAE §17 7|12 ASA 50 centsE A|Q5Ho]
F7MASES SYHHE 7| 24AS5E ok HL A& WE = A HAS] 229
Ag IFHSAA STk ol AXeHH, 7[EASL &S FS 34,000
CAD(US$24,380), 7]&H5<l 79 48,000 CAD(US$34,420) ©]5t2] AERtof ATt
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10) Rich Haridy, “Canada’s cancelled basic income trial produces positive results”, New
Atlas, 2020.03.12. https://newatlas.com/good-thinking/canada-basic-income-experi
ment-ontario-report-results/#:~:text=The%200ntario%20Basic%20Income%20Experim
ent,better%20life%20chances%20for%20recipients. %E2%80%9D
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golA 71245 Aash 19 A AF=HAA
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7ko] Ao F=ofl SHEUAL ofof it BIHAGE H7|EA7] o] S Al
A7HA S ZAaE =Hst= H7FE Hamilton Roundtable for Poverty
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21797 A WA 4090 HolEE SUSAC, AT ol AL SNS %
T A2 713 5 ole Y Fo) B B2 A0S BY A EAEEA
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L SAPE o], HFARL AAL A Y, AR AR, ARRIE /A Sol A" A
O & Uiyttt 55| £9AE A5 JuTH B S5 Fasielon, AE
Aoyt v o] gt 3 Sole 3784l dF= vIRl ALE YEth B2 o]
E0] 71EAE FYAEY ZF=olEo] Astd Aol L PA ©A] =12
17%4t0] 7| 245 9 & A4S IRt s9AE A4S I ol59] 7
9] 50%7F wlF AP AT FHIE s thetolv APt E Eotth & 7124
5ol #3t =004 Hol A7|He= EYF dfjo]7F AA AFolA= & EA7F ofd
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o] Pt AARETE e R st SAHEHS] Bt ¢
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11) Ferdosi et al., Southern Ontario’s Basic Income Experience, McMaster University,
2020.
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(E 1) AU YAUYUE
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A Study on the New Youth Basic Income Policy

Sam Youl Lee & Sung Deuk Hahm

Despite its policy advantages, the recent debate on basic income has not
moved forward due to controversies related to excessive financial costs and
insufficient payments. This paper proposes a new basic income policy for
youth, which can overcome the limitations of the current basic income policy
that has been proposed for all citizens as beneficiaries. The New Youth Basic
Income can provide sufficient basic income to young people, and is expected
to enable behavioral changes for young people since it is financially feasible
while retaining advantages of basic income. This paper first analyzes the
possibilities and limitations of basic income by reviewing previous studies.
Next, the policy logic of the New Youth Basic Income is presented as an
alternative for introducing the basic income into reality, and similar cases
abroad are analyzed. Lastly, this paper discusses the fiscal possibility of
introducing the New Youth Basic Income in detail by estimating the cost for

paying one million won per month for youth.

[Key words: New Youth Basic Income, youth problem, basic income, fiscal

projection, 4" Industrial Revolution]
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42 AN TP 1Y P45 ARV ATEEES 0|23 982 7
Foa ol RolA7] o] WA RE IANSE 7o) JTAS Rofalu el
2EAS ANstel LYY YL AYE A4S B9 4 stk 17
2 B4 s ngg shergolet sk Aae] BANA AHan 7t

1. 3EAj0| 54

2 A7 AL 20139 AAE0] 20199 89 WA AAHT Y AT
(&) 40570 S1k9] 201991 89 713 HolchehuAy 24,378olck. ol 2437832
daoz o de B3 Arast A3 F 2172389%°] SHHAL, oF AR
4Ro] 9L TASGAL AY Fololo] oA $UA 1538 Adetn
3% 202282 LANYOR SRt SBA F G o4 vgo] G4FE
2 12/ BN, SEE vs A9 2448 Y4 1RE 64 FET K3
saeolch 4P A9 3T Ahsto] 4852 vl&R F@stel Ao
Holshe et +8 neld W), F-FYejote] SuBo| BTk ALkl B9
L BK21ARY A3 Hobd 4] ul&o] Tsr1o] 90%, AEARI7E 10% helQl A
2 1T W, $HA Hlgo] 94 82HER U W= Fushckn & 5 k. 4
Afoh BpL ulE0] A9 55454 SR A4 Holtisl Uy SYEo] A ekt on,
a19] 712k A9 )4 e BEAYL, A Fol7IZe] B9 A4 8F
A ulgo] £& A 1T o, 187104 4817] Folols ety vkl
o A= HAsttky 2 5 vk PAHY YA B4 @O 2k
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(B-4) BT SEX 54

T gy Al HIZ(%)
244 1,200 59.44
EE
ol 819 40.56
_ e 1,171 57.91
T3} AXHX|
x| 851 42.09
_ _ =18l 964 47.68
FEREEE
AR 1,058 52.32
QUZALE] 439 21.71
HS=0t N
3|5 1,583 78.29
_ At 1,116 56.19
ELES
HrAL 906 44.81
187 148 13.26
Tatet| & 28{7| 416 37.28
(44D 3sp7| 191 17.11
4817) Ol 361 32.35
187 103 11.37
28t7| 135 14.9
3sp7| 100 11.04
4317 129 14.24
THBHEH | A -
HFH?M; N 587 103 11.37
6517 103 11.37
7517 61 6.73
81| 93 10.26
9317 014} 79 8.72
187 469 23.19
2517 355 17.56
3817 276 13.65
4317 319 15.78
BK2TAHY &047[2t 5847] 123 6.08
6317 109 5.39
7517 79 3.91
8ap7| 129 6.38
9817| Ol 163 8.06
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7} st9l.Qlo] mlxE G Hol7t YLAS HehE HRA EAANOVAE A
AR, T PR o Ak et g

(1) 53t

BK21 ES{AAY ZHotfehg o] /QIEA W ah53toly] sH91aRIR]l 55
A-Fg94 T58s, 1p-g ASAE, skl nAs JFEA A= ok
[ E o3 At

AR, 554 -4 TF5E52 TAL 7|8 5T ollA Bl ol &1} A4
= ASHeE T, 24, A&
deep learning)& 9Ju|gtttal & 4= ATl
54 -d84 shggso] it AeE Bt o]

st A919, 38k BKAME Fol7|7to] 554 -
AXC R FoustA HAERE ZJo|7} = Zo =R .001
oA At 7t BAACE {FoJulgt Aol7} = Ao = UEEon, gido] oK
of Bagto] =A vEheth diste) dERE, A
p<0.05 oA BAHLE Fu|et Zol7} Q=
Y] Aol= wm|gt Ao g eyt 1 9 tiekaAA], SHITY(AAL, HRAD,
Aeetr] 9] A= BAZLE A 7F FYu|et Zol7t §l= AR YT

A, 15T Ao AE-2 Wt oY 71 Sksolu X Agof| tiste] AFelst
AY 49 &5 A ke 59 w4 P R FJ=E u|eth (S
9], 2014). o]=et W~ Ao AE-2 Tt APATLE S5l sk ol
DAG JFL F= A0 E SIHL (E-5)0llA BEo] A, st 443, A
TEof, sH|IHY, A5ty =(&A}), BKAFY &of7|7to] w4-5Hg AF 5 a8l of
off BAHCE Fou|stA JEERE Zol7} Sli= ALE UEtth A, st 49
FEETE, AH), ATEOKRIEANE], BeH7]<s), ShlaH(AAL HhAY), AAL Afsh
7] = p0.05 =ollA SAFLE |Foulet Zpol7t e Ao=E YEHoH,
oJEHth= dAdol, Her|s Eof o= QIEARS] £ofo] Higto] thh =2 A

—~

ox Hu



SR U SAAT BRI T3t AFAIT -+ 183
o7 yehgth AR At AAY gistaAg ] 4$- Ajsksly] =71 4317 ol4h
Hr} 28}7] o]std A97t -y A Aol gukel o7 e
H-5) SH30] YR At
S HaH i A sy
2 sy Tuges IPHIERAE | zamap
w2 | F | me | F | m2 | TF
LA 3.287 2974 12.712
e = 4.379 2427+ 1466
014 3.165 2.892 12.294
] PN 3.240 2.920 12.330
CHSt AXHX| 0.246 1.406 1.786
X 3.233 2.967 12.836
) | =zyoE | 3.200 2.902 12.527
st 4293 - 2. 569* 2.159* 0.111
A=t | 3271 2.974 12.558
2 A3 3.288 3.012 11.346
HaR0} . 1.970* 2 289" 4.531
571 | 3.223 2.920 12.875
MAb 3218 2.970 12.397
sto|T1x 1.580 1.992+ 1.158
HEAL 3.261 2.904 12.723
187 3.274 3.030 12.365
28t7| 3.247 3.028 3025 12.601
WSEIYAES = . . .
”1& = - 2.407 (f’(i‘ffif 0.483
(4D 387 3.239 2.964 f;}f)s 12.524
487|014 | 3.149 2.881 12.109
187 3.270 2.963 12.262
MEtsty| 2 287 3.319 2.976 12.644
g - 0.630 1.161 0.949
(2D 387 3.290 2918 12.830
437|014 | 3.245 2.866 12.938
1817 3.272 3.016 12.380
BKARS! 2817 3216 2.984 12.076
i) - 1.961* 3.208%* 0.840
801712k 3817 3.276 3.001 12.306
4871014 | 3.232 2.863 12.814
*p(.08, **p(.01, *** p(.001
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AR, S S0 Sag FulsAL A4 59 D Aulte] AaEs B
T4, 971, 27] A 5 ok W8] Ael 52 gIste] BAske Ak e

[}

oujah ZolthHl AT 9, 2014). % SHE%Y A9 (E-5)0) 49 Zo] HgLo}
go] p(0.0015:201A4 shaol] sl EARCR FolulshA AP Hol7t 1}
Aoz eyt & el 49, odel 554 g SEuE U 5
a4 A5 go) BAAel thaA Telrl&o] QlEAte] Ropuct Hagto] &L
Ao tepgeh

zeinle] Foirisbiel A E4o] we shegatel mlX: Qo] n)
A GYRA e H918EE et 2k
A, Feldstael AH S4ol eyl B191ed F sl 4
4 e 0|91E A3 2] A JFB A &) Folst
A% 2, g Y A

Y9, stolmbgel AAA ool el BAZoR folusA WE BE %
= Ao ekttt ogrths Bio] Atetucts FYdste] Bzt
o= vehgrh shelag el A9 ko] AR AL
oJujsi e Ao tehtort, Atk 7 B2z Aol njulat Ao et
ot 4 ool e Ahd Wit Holol] vhat EAATE a4
S, AFEE, A Holv|zto] M Aao] o) BAZ R foHHA
AekEs Fol7t Qs Ao vehurt



(B-6) SHEYTSHEHY)ON U3t FH2H Z
BERCEY olx|xl izt oIX|xl izt
o o | (e OIR|A of2s BIQIRIE] o2y
B T/F T T/F b T/F
i G 2914 | 5563 | 2933 | 6036 | 2876 | 3822
=
© 014 2753 2756 2748
) 2CH 2.858 2.848 2832
Chat AXHX| 0.744 0.786 0.550
X 2837 2.871 2814
Talryst
et Azi0 s 3 Es 2.796 3_*215 2.911 3_317 2.774 5 91ge
Nl 2.898 2.806 2.871
QIZAL] 2.910 2.849 2918
HZLO} - 2.238* 1.610 2.984%*
517 |% 2.832 2.906 2799
) MAF 2.828 2.832 2.819
EIES 1.642 2.208* 0.376
BEA} 2.875 2.897 2.831
13§7] 2.860 2.840 2.901
VTIPS 2817] 2.816 2.813 2.822
Y - 0.174 0.198 0.892
(4D 3817| 2.831 2.839 2817
48171018 | 2.826 2.848 2783
1847 2781 2.811 2722
sl517| A 2817] 2.905 2.915 2.886
IHﬁH?AlT - 1.114 1.019 1121
(2FA) 3817 2838 2833 2.847
4817|014 | 2.896 2.924 2.840
1847] 2.848 2.836 2873
Aol &H 2817 2812 2.825 2787
8 & - 1769 1758 2.007*
It 38| 2.865 2.883 2.829
4817) OA | 2.854 2878 2.806
*(.05, **p¢.01, *** p(.001
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H-7) SENIATAY) Y32 21t
oymczs XA ITAHNHSIEX] | U SMEE)X] A=
2 | #ag == =T U H = H
B3 T/F md | TF | B2 T/F | BF | TF
oA | 2428 1.568 1.012 2.353
=L 3'9*69 5'*1&8 1.870 1.085
oA | 2.270 0.895 0.825 2.161
et | *=A | 2.330 1.212 0.927 2.227
AT 1.571 1.505 0.260 0.649
2R xey | 2.411 1.408 0.952 2.341
sey | 33YH | 2.378 1.352 0.908 2.318
os 0.492 0.852 0.570 0.480
TS | AR | 2353 1.242 9.641 2.235
XMz QIZAS| | 2.436 5374 0.200 9.141 1.069 1 420 1.535 4.528
2O0F | mepis | 2107 | 7 | 1mes | Y looo1 | 2480
sto| | MAb | 1821 | 97977 | 0.366 | 17156 | 0.368 | 13485 | 0.911| 19004
WS | e | 3034 | | 2438 7 1639 7 |39 ¢
187] | 1.581 0.236 0.189 0.622
- 45.643 17;f*87 14.062 23;5*86
st 25}7| 1.626 *%% 0.180 ( 0.214 %% 0.531 (
o Scheffe Scheffe
71| 387 | 1.906 | (Scheffe | 0.419 | ji55u= | 0.440 | (Scheffe | 0.969 | 1501
(MAD PNI=PaES ThRo NEHS THEe
A 2517 4>3T>2D>?) 421/ 4>3T>;' % 4)3~1/
e 2.213 0.604 | 3y2) | 0.582 ' 1.438 |  3)2)
1817 | 2262 | 5904 | 1136 | 7934 | 0.757 2.165 | g4
wer | 2371 | 2.682 1.69 0.948 | xwx | 2.504
N N (Scheffe (Scheffe (Scheffe
S| 4= 33H7| 2.770 JN=>iES 1.250 ABZHE 1.010 (SCheHe 3.120 ABAHZ
HEA g o ANEH= N
(AN 157] 8,9 9.8) &?{)’ 6,912/
OlAf 3362 | 1234) | 3131 | 321) | 2089 4.869 | 8)3~1)
1817] | 1.606 | 13449 | 0296 | ggog | 0256 | o5 gy | 0.644
' ; ' 72.360
28t7| | 1.808 0383 | ** 0377 0.899 |  sxx
A " (Scheffe (Scheffe (Scheffe Scheff
sl | 3 | 2228 | jysz= | 0630 | gaux | 0.688 | sz | 1583 (A cheffe
. 9)8,6-1/ 9)8~1/ 9.8)4-1/ =
4271 | 3119 85941/ | 9606 | 85 | 1689 | 6531/ | 4187 | ayp )
Of4 4,3)2,1) 4~1) 7,4)2,1) ’

*p<.05, **p(.01, *** p(.001



S, Folgierael AAa S40] saautel s91eel F Aol o
gt ERZH] A G Folrt YLAS BHFAT FAH Ane
o ek WA, A7AH AA0] ek A Wt Aolo] et BAS AN
3}, GE-DolAt 2ol Au AFEok SHSIBA, SHIZIRHAAL ¥, BRA
Fo17] ko] AA) ATl SAHOR foulshA YARR Fol7} L Zo
viebieh e Aol ol uc Bago] ¥ AOR tehgrh. AFHoE, 519
4, stes Astely] 4, BK21 Belaake] Holv|zhe AgRs Avt Astel]
57} $oba4E AT AFo] FobAl AL BAT 4 A u4 BK21AHY 43

Ao 2 Hoz EHHI ot ANHOR el

= T
37] 47h goldSE ATl Folt AP KZIA}%J 8717k0] 2ol

_t;_ll
o r:t_[

(1) 23 A=

HE AAHESE 2ol S Folsto] S04 QRlEAS AAFe RN SR
PO IHAEE HrIIATE (E-8)olA EXO] TLITucker-Lewis Index)9}
CFI(Comparative fit Index)7} =5 0.9 ©]4}, RMSEA®} SRMR2 =% 0.005 ©]s}
2 Yehgth 283 IR test (Likelihood Ratio Test)& SoA] A4 B9
AAY ST 21 25 pito] 0.05 oo g shgogo] gt Z3a AL
of it B mF A3t AR ERIEU
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An Empirical Study on the Antecedents of Student
Engagement and Learning Outcomes

- With a focus on learning platform governance in the
BK21 PLUS national project -

Jung Her & Sung Min Park

While the previous studies on BK21 project performance analysis has
traditionally focused on the improvement of professors research
performance, this study was mainly conducted based upon the student
engagement theory which illustrates the logic of students' active engagement
in their academic activities and learning outcomes in undergraduate and
graduate programs. The main research findings at each stage of this study are
as follows.

First, as in the results of various preceding studies targeting undergraduate
students, there were statistically significant differences in the level of
satisfaction of the university's supportive environment, student engagement,
and learning outcomes on the basis of individual characteristics such as
gender, major field, degree course, degree period, and program beneficiary
period, etc. Second, structural equation (SEM) analysis was conducted to
derive the main antecedent factors on the improvement of learning outcomes.
The results implied that the sub-factors of student engagement have positive
correlational relationships. In addition, the direct and indirect effects on
learning outcomes suggested that the university's supportive environment has
a indirect effect of improving learning competencies by promoting active and

collaborative learning and faculty-student interactions.

[Key words: Student Engagement, Learning Outcomes, BK21 PLUS, Learning
Platform Governable, Structural Equation Model (SEM)]
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