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South Korea has faced a demographic crisis due to declining birth rates and
rapid ageing, resulting in a decrease in the total population. This demographic
challenge is exacerbated by the uneven distribution of the population, with
prosperous cities offering better liveability and more economic opportunities. It
has led to young people leaving mainly rural and peripheral areas, resulting in
a decrease in the number of households, the collapse of local communities, and
long-term deprivation. Addressing these challenges requires a multifaceted ap-
proach that considers the interplay of various factors and potential solutions. A
deep understanding of the characteristics of each region in South Korea is vital
to tackle demographic challenges from a local government perspective. To this
end, we propose a new conceptual framework, regional vitality, for assessing
the appropriate level of demographic and economic activities using novel data
sources. This framework helps regions to develop their pathways to tackle pop-
ulation decline. Our findings reveal that designated depopulation regions expe-
rienced relatively higher volatility in the social vitality index while relatively
lower volatility in the economic vitality index, as measured by the coefficient of
variation, compared with other regions in South Korea. The methodology pre-
sented in this study provides a fresh and locally informed perspective on ad-
dressing the population decline in South Korea and can help pave the way for

local governments to revitalise their regions.

[] Keywords: Population Decline, Regional Vitality, Depopulation Regions,
Volatility, Big Data
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AEE AAstaLAt gict. o]} Sk T QEAE)(2022)+= ©15- 84l HolElE B3t
THAAGY AFRAAL} A1
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o] ek ABHATE. ol A= )(2022) FF L Ak HolelS Bgto] AT
S22 §EAT W ASAE Av] ThEAL Bo) AES 25, ALSOC FA HA
02 ARolAe Wlstel W westdch. oM wYo|HE juko R BAR Ao B4
9 BsEe o] Yuisty Gt BAYES slershy, A4 gt AA ek AN
A
-

£ AT A9 A=A/ ool obd A HSE AL Sl
Este], AAG ARE vioR 241 Ao WS Aungkc FAH0E, Mo
geirzo] T719h 37149 WETe Folo] dele] Mt 7RsT AAG AEe] B
MPAEA 70 BT ofoll A AR A Bk ofefet ARk 7142l WHoIA Aol
W ASAE S0 e BYSEY WalE olEdtn, 4L AR 4 ol Tt
orSe ANT 4 ke HolAl 7% Areh Ege Xdrk

1. A=

£ Aol o]¥Ee](2022) AtollA AU A 3Wd(2019-2D7F A= AlHE
oo g E BRI, A4 g RS S5 WUk 2 AlSE, AAIE 28 A5k
HRo 2 thgat 22 BAE Sty AIF R, AR & A4 A 9E At
obd o584l HolEE v R 349 ¥ Ra(HE 9 UMY A=t A H2507K
71ErE o s BESH 3 ARgolo] SAEIloH, BAIA £ A4 Egh T2 Ao =
#ESHE A187IE 75E 4EE W& tlolEE Y|Wte R AE QIS

o3t =gHIHL Sulis et al.(2018) ¥ T Hlglo]E AFoA THOZ ARSI AHE
Z-8oto] AR F-507e} A7 EFA| G| dupd Ho] AFEUEA(FE, intensity),
ohFet A2 Alto] HHESHAY dFuiEl| 71ooheR(ERE, variability), A48 0=
UGoHA WEFAY wiEo] HAYSH=A|(YHE, consistency)S D T2 HASH dlojE<]
25} IHY(z-score)S AH SHEE ol H XG99 AEH, FAH &2 A

5 ARGRE AmA| R 54 B A 2 0]dk9)(2022)8 =
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ATHFHz-score=01S 7|02 TAKYL g) 2 Hw(2] ghol wheh o] A ee
u&%og % 9k,

AFolA o)|F ety 429] AAY A= BE3Ksmoothing) 71HE &85},
—‘?’—3.—?475. H&{random fluctuation)& A|ATH 2/ggt Z/ﬂ AR DY HalE S5 AAE
549 HokE A|gEz ST, AHE AAL HekE 3t 7IETH Vv ARSSH
AlZtskstitt.

2. AU

A9 o] AAE METd2 Ai5d(Integated Volatility, 77)2] 7Hg0Z *&-5}o]
AEstelt V= INlE 1}3_01]/\1 HE F& 18 A4 599 Ad ¥54d(Realised
Votality, RV)34& f1gt ol€4 7Hd2=(Anderson, 2003), ZAIst &opoflA F7F A
Shewsle] e Ayt Oﬂéé}“ o] &&= Stk & Aol R stats W7 1A &
AR&sto] ool 22 IS Sl /VE Akl

1) AAE Azmof =7 34 APHE HESHLOcally Estimated Scatterplot Smoothing,
LOESS)71¥HE Agslo], 24| 715 3] E¥(Locally Weighted Regression, ZWR)<
2ottt 2) ol% AAdH ol (polynomial function)?] Z45FH A (Area Under the
Curve, AUC)E& 930, 0)& 7|1+ AE(integration)dsto] A|AY HEAS AXIY
3) Ak AAIE HEAEY AE HIE fo] FHE FES sEoE wEASe, Azt
HEES Aol

s} 7|He AAY Ao 2Rk kAol Wil noise) O ©l8] Y3 4= 9]
AT S =0)7] Yol ARgEH(Hyndman & Athanasopoulos, 2018), EHZQ] o]
v'_F(movmg average) WAETH E4 AFoA FH AE Y AR9] 7S5BS F
2olg sYotke LOESS7} oV (outlien s & BE3foto] A2l 22 2] F0l& ¢
st UrEPé o Aokl BrREA Qlek. E3], LOESS+ Cleveland(1981)9] =4 715
Fx &5 HY3KLOcally WEighted Scatter-plot Smoother, ZOWESS)71%ol|A] TAYE?)
H 2 gesl Ao R 24 7 A% JARF(=x)Z &3l EAEHZA A&(a

o
, ol [‘lF

>~ OE od. o
> .1
b

¢
oz

6 WEA(Volatiliy) Eef T-golut A HololA (452) 7Hawsle] JES e §ojzA
F2 A AAD RS o AL Fulshs WaksER oject B Aol x|dge
A5:9] AR AAG FA(rend) ZHE 9 WEE(variation)& UERE oJul2 8%t
7 LOWESS= 1% TR, [OESSe 23} Fgale B9 2Aa72ge T4
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< x < b Aol Qe HE Fste] 9= (curve fitting, 2 7oAl THGreene,
2022).

LOESS+= oFfi9t 22 4L Bl LWRS A/dste] HEIE =3It WA, 7+ AAE
A ol tigt FH 71eA] wE ASTE T8 B0 AT 71, x= AIFRR(Span)ell
ol o AAE Al A olxolH, dixki= AP WollAl xollA 73 de] "olA
A= AE =K Cleveland & Devlin, 1988; Cleveland, 1979). Span= ZESHA|Z
AAD) Ae] 3704 tiH] HI&EA] 094 1 Ale]2] k& Adtt. gto] ZR&rE IA14 W0l
ZF AT o] A2 A, & HYo| FETER FHY SIS AT 5 qloH, HidE
ol "ie- A A=W SR WHEo] ofd MRl WEHe EAYT FAAO]
g€t Loader, 1991). & A+olA AIAIE AR9] =414 HEZ & BT 5= A==
0.259] SpangkZ st

N

ojnt J

313
l 1.

oo g, el 1t 9] BAES 6k R AR y=Ax)S B3l S gL
g 1AZ AAS RO integrate FT5 A& Ma, b)& AT T4 2o Azt
& x= A 387 g, = 20199 19 x; 7E 20219 12¥ x357HA9] SHETF x7-56
HE0] AT WS xi-15 X15-25 Xo536= O AGEEO] A HETS AWE 4 Stk

b
Wiab) = [ f@)i .
=1im ﬁ]f(x )b_a o=t %, 3)
n—o k=1 Yo TH n !
=g(b)—g(a) 4).

Slo], [V WSl P2 [ b1 W AZEEE 3 ofF Az 3k 19 AGTY XX ;%
37t B Slnegative)®] g A9 W x% o] U T4S o AN 1V 8
WA gro: Lhehim, o) ARk g x O A% A 5, 7t Wpositive)®] FLO b,
A [V o) WA gros e Eek. ofo] & ol /Vo] s o ot 8o



Aoligh V49 3t 52 A HE(metric)E= S AHAS] AHHEITE AALE MEd 2425,
A2 ThE A HE Bd o2 Aeld] 8Y 2|2 MEAle gho] A4,
AA 29 A9 HEAes WA UETHE 1 32).

AR A1Z Fl AAL M5 59 AHEEGE 2, T8 6 D), AJE E=lo] Ald
7 UEhd Ad2 Ae FEH56.19)% HF F 3 we- 2 7V3H56.19) A4,
SR 7P W2 92 FAF FAE(-37.7)2A Y 29 e AYHEA oS 2

ooz UE AYgHnt dujzor AIA G2 HEZo] Antal sid o ot FF AHA
(8.04)= 551 HETFol HYehd Aoz, AdFgaAgom A4E o] lom ARl &9
A HEEC] AL Ahdshs FAIE EA AR Z= 9 Fd HeAS(-0.76)3 2o Azt
HEES He -89 A9 2019 thH] 2020219 AR1A go] 7FY 2 £(936.53%) 2=
713t Aoz yepEt i) ol Z21H9 WHY A7) S QIR o] AFshaA
A& G F8 YPYES AL AES0] diSs ol8= 72HA, A=
olFHTt AFohe AHY A oleE B ¢IES IFAIsV] Wl ST
A}, 50] GA A2 AT HHETF =2 HAAE(E!: offHHES; Tl Z2A)o] YAI-E
Agozr F21H19 W Al7jof A Z2x2A Eo] A=Y Aoz sidd 5
ATt ole} Rt 2 Are]A &5 o] AZMAEE 91520209 Hiv] 0.04%)°] 7P WA W
A5 AN e dFaRAHezA ARRlE] &=o] A&E81A 9] gho] WEAL, tha W2

W

P

8) BEAS(Coeffficient of variation)& HZHA} SE HHF X O & HZIA|7] A HEZHIEA
o= S806H] g1, #lo] 55 AAE AR HE4, & £ 2 He "= A2 Yrlgith
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V3= B9 Fa9 EesFo] Ao "ojA|x, B2l HEAs 271(-0.27)
= Hoj WlEL %] 9= Ao siAT 4= qlth

BAA EEA = AR YR Ao g 9E Axpt o & A0E e A&
F7140.84)+= ¥ =2 oA (outlier)?] AAY EEFET o 2 /VEH(140.84)S
Hyom, vifE A& JFH-25.25)0= T 29 29 A4 &2o| e, /1=
A A9grt olF ShASHA, AE S Wi B2 Y AREEE AU HEER A2

Ao, A& A5t Ao o9 W2 FAA &8 50] 3
< HEE(-0.13)Z Ad Aoz 4T 4 :
THEAG o= ATt WEEC] AESto] &k S AiF R 2 WEAS0.47)E
off AAA &Eo] A& FHacks FAUZ SRl :
0.72)2+ 3 20199 thH] 202099] AAH &=o] 7Pg wol 7zt A H(591.59%) 2=
A AHALAE(]: AR A AlGADo] kAo A7
7kt FAlolH, ZE1H9 W9 JFol= E-Fotal Al
Ao & UET ol= A (] Azigjol wWalky )] Ao E sl A= ZEolA
ool =2 FRIES AHIE A E557] Wil =E EItKA Y-S, 2020b).

B3 A= AR ARE, BAE 299 AIAE W B 98l RY geofacer
H7|AE A&t 81t 7FE Df(cartogram) AHISIATHES X)), ol &3 A4
R H= 2P| U2 AAE HES Hols RS SRIT &= it} 53] =39 AEE, FAH
|4 AHHz-score=0) 5t =2 ¥ = Blon, A7 A9 AQsty
A 9 FHAGL 39 3= HolAY, &9 Fa7} 7+ H(sporadic)
AEe 5 2ok ol F9 weel Uehd S5 AL Zol sidxg
I 50l st doljvh= AE: 5-109)l ¥ #Ho 2 As)=
= AFAR= oA, A99] FFAE F FF AHIAE ARG
V3Ele AR+ 5 B34, A esA, &7 BEARA AEdHseasonal
population)& % TR o] AT A7l AFH R FE= A=
2HME F7HE 7HAQ A9 ALRlA, AAA & Ao =83 JFS HRITHAES,
2022).
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E 1) X2 MEX

BO| RORyE BE BsAL

o
H OI7ZtAR|o] BAR| a9 XY
A== (25070 Al2H (8971 Al (1870 AIZP (14374 A2
s Tt s b s
AHEE g A5 0.26 0.378 0.223 0.191
AAA g A% 0.375 0.299 0.407 0.418
(B 2) XGg=o] AAE HEd Ed
— o= %AHZt % 7t
Ml es | x ne gy | TRIH| TR RS | ses | wes
=" =T T | (19-20) | (20-21)
;;%k A& 0 56.19 | 0.02 | 14.73% | -16.98%
A A7) 8 . .
wes | HolT 7 -5.19 | -0.76 | 936.53% | -5.25%
A ,;;H = ALALA A 0 804 | 018 | -1536% | —6.43%
_'g_ej 10 O
A% [ an
=) T o _ _ 0 0
ks ATAAR Y 0 823 | -0.27 | 90.84% 0.04%
4
tf%% BAL AT 0 -37.7 | -0.02 | 20.55% | -14.08%
0.36 1040 | 0.26 | 53.74% | -11.42%
f;% g 0 140.84 | 0.02 17.60% -7.04%
A |47 #4 ; ;
wEs | oo 7 577 | 0.72 | 591.59% | 48.97%
AAA | E9 AE & QA A A 0 -10.15 | 047 | -2.17% | -49.27%
wey | H5Y
A4 A% |, :
A - —_ 0, - 0,
weg | BF A SE 0 12.76 | 0.14 0.08% 34.63%
Z] A
ol |B% gzw | argane | 0| 2525 | 013 30 | -28.76%
1.36 0.81 | 037 | 41.12% 4.97%
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o] A|&AQl =
sl ol Aduit FEaEy & W5Ado] Aol Ad ARRE £ 7|Htste]
A4 t82 A%t 552 FFol Arde] AE a-8-93 FFol Aol = vk H
et APAFoNA ofv] A 54 At A HiE HH YR AASIHL
A A=) 4 5 BA7IHY] AR ) F4 A tijkE AAlshe ol 232w, o=
AR73AIA o] wet Welehs 2199 A4 (timeliness) U A, BARRTT FAS
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AT DAL H2) Qo] HEolet olo] B AT AVIH Aele] Hesre
HejolelE BEstel WG ARES o AU F712el BRI ABA-AA
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A, NG9S TASHE ASH Ben 4AE Felo] Tl gao] wasit &
Aol B ASH Feln AR B B ANEH AES At BEol
ATAAAL] ABH szt AAH BHSES AAY WEHY Zo|q Hol}
2, BY AT ABld BeEsEd AAH FESES Xolg HAL %,
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8] A2 L A FAsor Pk AN AR Uk J1E A AL S

A PR PAEAL $ AT L S AL 4] S a5

Wel $EE ST A T 3 AR Aaciaz, 000, ol vﬂ
2%

A-Aa H7] A Q1S Aol FFRIHE 5
FTHOE sto] ARE EES FXIsh] fe ARl A g AR, 237 f‘]w%?
FA- A A, AQEF-A7NAF JE AlS 5= BAU/[CE AXT 5 lon, F=
AolE T AFA TAE B A= WHAA Whs WUFe=w Fd 9 ARIS 7ide 387t
At TR 2, A LESEE el 718MPHE-HOpportunity and Development Zone,
ODZ7) A4, A 9E2MIY A9, RIZHEEA @493}, AAl A9, dAE A & w29
APy} &AL B3 A 9ARIY XY AAEE AEsh= vigko 7 H2sk WUt olur =
A A A o g ASE /i BAF S8t A 9AFAT 2443 5
weo g Hgto] FQsirt
A, ARAE B4 e wEd AEA Yol Fasit RITAARY AY
S oM AR F=Y AR RIFHLAANS 71EAE, SET olof gt
- AHA S8 A Y-S AR5 Qlo], ™A QA AR THolA FEE a7t Uk
ARHAZE A1 H 9] ofx} Hgof] thet SHEE ofshE B oE, & ATRollA AARE X EE
q‘:’hﬂ(xi—i A 23h) E AE A0 E A gat JAR|Yo] ojFoid Fart
S8 oA 53] AF5k Qs A2 AY Aol A, eI+
P ‘H—?(Klm 2018; Ravenscroft, 2000)=°lAl=
Sto] Fgokal QAetk of2Rt HojlA ArlA
g S A9 FFoqd 4wy %J% St AT+ %?Ji BAA &8 SR
A GFA| B/gstet 11 et Weke 2ol ofal Utk webA It o] gk 8- A7g 4]
U2 A9gEZ FHeE AFE L AASsto] ]—:—01;%] 4871 oy, EE o|=gt
AGAALE 1 We2 AYH EAT P8, AFAAEAE FY-A-H o9d 5=
T Estofof gttt T1Eet A AR EA|Q] o} £ 1345‘} | & A, L
e AYAES o= A2 ARk 1402 Qlsf AR AAE o=
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YAHEE Wash] D) A5 WS AV Uk ATHAAS AU By,
Z18A HAE A 7] ThS-S AT AAXEA|] AR AL 7
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