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Abstract

The purpose of this study is to examine the impact of macroeconomic shocks on the population of
Jeonbuk State through the testing, estimation and analysis of time series models. By providing
meaningful information and knowledge, the study aims to contribute to macro-level and long-term
institutional and policy decision-making. The analysis utilizes data on total population, working-age
population, and prime-age workers obtained from the Statistics Korea, covering the period from
January 2008 to December 2024. The study conducts breakpoint tests and unit root tests, followed
by the estimation of a mean-variance model.

As a result of the breaking point, the positive shock of the completion and operation of Hyundai
Heavy Industries Gunsan Shipyard in 2010 first affected the structural changes across all population
segments, and the breaking point was found to be in August and September of that year. After
that, the complex and negative shock of the restructuring of Hyundai Heavy Industries Gunsan
Shipyard and GM Korea’ s Gunsan Plant in 2015 affected the structural changes across all
population segments, and the breaking points appeared in August of that year and March of the
following year.

According to the mean-variance model estimation results, prior to restructuring, the decline in the
working-age population and its changes were severe; however, after restructuring, the decline in
the prime-age worker and its changes became even more serious. To mitigate the rapid decrease in
both the working-age population and the prime-age worker, and to revitalize the regional economy,
it is essential to establish an efficient response system and foundation for changes in the
macro-economy, industry, and corporate management environment. Additionally, it is necessary to
create and manage a system for quality job creation that meets the expectations, implement various
systems and policies to offset the lack of quality jobs, and enhance the independence of these
systems and policies.
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HAIBH &20| X|ef elFtol| O]x[= Feh MSSEXRE SHL=

F7A 02 SRS Aol s, 201598 L AVIZ AFHoU o5
SIS FAL - AFH Ao HET AA = o] FoAXA FekTh
ol ufet

(

2
B ATE AREWAAE AA AT, YT, Y]
] A3 T2 wste] A

2
4r
rO

Mo ws folue Auol el ATe Eal AN - AVH A

L s o O [
o,

A7 2

S xolth 7ol Bd® EAARE 199295 TEHT Yoy Auo
F Aol AAY B4 shv)el A FEA

ohth. 20089 19%E 9 ©elE FEHL o] BA 77k 2008 1YRH

202413 129744 2 k5ith

X7

e A= TEHT Bk o
AA QAT POPL InPOP L , 4pory,, -

A ak7Hs A POPy;, InPOPy; , 4PorPy;, 15~64A
3 A A Akl POPY}, InPOPY; , 4POP} 25~49A

AT B4 Ao AA o] AR H HAAdS Aastax A i
o] YAR5(Raw Data), F=WS(Level Variable), =FEWH<=(First Difference
Variable)ol] tgt WM< 3717} <3 4>9} Zo] AoFojof & Har) ot HAs
(Raw Data)= rorf,, ror),, rorh, 2 %718, =W <(Level Variable)x= YA}
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A%t wpeorh,, mpory,, mprorh, 2 3E7|3t3lAL T}

(First Difference Variable)+

arorl,,, 4pory,, aporh, 2 37|83 A} HH, ol &

g 5 gtk
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A 3tE 22 7ol
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(£l : BH )
20244 128
1,738,690F
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7V S23 20189 6€ F=CGM abEd HAAE o =M 2008 1€7E 201
1€97bA] 1855t ® o]|AkS 3| x| gl AEEWHAXE olTE= 20184
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1305 ol 77k 1297+ 3,727 7kA] F7tet oy 4 AGL=
Al A =37F 2A0AT AsAtdel 4 =N AAE
o] WA AW FTETY TARML Ve T F F=CM 24 HA R
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[EERL)
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20234 128
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<18 6>S 2008 1€FE 2024 129717 9] AEEEAX T WA AP AT
UehATh 2010Q@ A3y AL 22 - 7} o W AT
7he AA AT 2 s fFARHA YR e u A Qg A4l
o1 9}l trEA kAo T §AF 17 Qo] A&EHoZ 7rAastw 9tk
& - Ao A TAYE AxGHoR AAYRIFE 243 BV
= 28 BojFEnh 2008 d 11€0) 705 Mo] B33 o|F, 5id
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o, 2024 12¢€ 712 AAAWARIFI} 505 HE s~ 2 §A5k
M B3 A Zde] grisith 2025 1%011 509+ o] FIJtH, o]
ol 0¥ AoRE A4 AVt O ARo= 671 A= o
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65 649,359
20184 3&
598,998%
60
20214 5¢
48,775
55 ,775%
50

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

A8 6> MSSERX|= oYLl F(H )

42. AT

421. Ee2 2

— Ao

ANAE A5(Time Series Data)= AlZtel] wet 537 - FEATE EHC=Z <3
Hat, 22 A71dE Fol dAskA Zer, olE AAYE Ame EAFA
(Non-Stationarity)el 2} gttt A|AD &4 Qlo] 7P 7| Z2&oldAE F83 A
< AAE A5 BEMEAEES AAS <A A (Stationarity)= EHE =
NAE A59 AP FF-E ddstes HHES &9 A WUnit Root Test)o] 2}
gttt Dickey and Fuller(1979)+ Hzxeo] @9 #7A<l DFAA(Dickey-Fuller
TesDE AlFstA oY 1Al TisiARE A o] Jhesithe A7 o] Said
and Dickey(1984)= ol¢} Z& A9 AE =53 ADFZ A (Augmented Dickey
Fuller Test)E A¢+atsith. Phillips and Perron(1988)2 w<=3d] Alxbe] ShA #vl
olyz} zkxtell thgt =71 4a7kA 123 PPA Zj(Phﬂlip—Perron Test)2 Zﬂlohﬂ‘”ﬂ
o} oo wet B Ao PPHEAS AREste @92 AAS SIS =
g ol @9 AR AFIHEE E9Zo] EARTE )iolfﬂ, ATF7HEe &
f12o] EAeHA gethe Aot

422 HEH HE
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HAIBH &20| X|ef elFtol| O]x[= Feh MSSEXRE SHL=

W 3}(Structural Change)® o) 71x] 23+ Abpdog WAst Ao 19
#dd HPEB)ol FFS MO EZN AAE A59 o] glof AHoly 7]
7] ol SAALE fFoustA Wt B4S Lo, 1 AIVIE ISR Fhd
Aoy 7]27] Fol TAZACE FoulsHAl Aozt deor=m A (Break
Point)olgt dtt. AAIE E4o] o] 7P 7|2 o|HAE VEA 02 ThFolX
OF & 7id Ol ANAE Azel @9 A o521, Perron(1989)-& 7%/\]75Xil7<4
Fo 5o 2 g AR P 72 |

7V EAE 7ol 1 o]lE YA & AAIE Ase HAA
FEE AAddts G2 AAL 3T 49 Nelson and Plosser(1982)9} Zro]
Qo] AR Eeolx B stal ©@eo] EAs T 23S & S v
PARSA i A

TZ2 W3t ofF el o mE GEA™ES AEY F e BAF HT UHES

@& HABreak Point Test)olgl 31, Perron(1989)e 2]l At Aot Uy
Ao HHS AHar EIthE A7 Qo] o]F Zivot and Andrew(1992),
Vogelsang and Perron(1998) ol o3 7=t oo w& @& AALS o
L9 2D} 2}

k
InY, =a+B7+yD,  +7Ds, +vD  +¢InY, + E Y AY, _ te (D
s=1

D D,,: 7HAFE R g x4 A3
2) D;,: 7PASFC1E7)d E T2 W8
3) D, FPARLAH FZo) @ T2 Wsh

q 7Ie ARH R ol }—”— AR 73
/‘”4(Rolh ng \X/ndow)Ol Atk B AFolAE AA QAT AT, A
T2 gaor dAd AAL AFREe] 20089 1Y€EE 20244 12% Aol
A TzA Wl A" AZE Fotst & ol e AFE BEUE =&
g oz HE 20243 12¢€ Abolol AR FxA WHItel @EH A7|E o
3 ARy o 7|7 "o R FA3EA HIsHe oA 3§t
&2 H H(Top-down Approach)o]™, AlZke] opd F2dS 1A=

Ql

> oo

e
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Ao A AAAA 717+ AAReverse Recursive Window)olgh & &4 Qth o8 &
& A 7|Zbel A BAYGE oA8 AAXNAA AR FolA TG FrYvet GRS v
X AXNAA T2 T AS BYk ol w3 FH A

=<
Aoz o] Z AL nHE=AZ & 4 9k

& wAHoE AvE
NAA F7ol

20100l = A FFY TARALT 28 - 7Ese] fAE AT el 2
Astgont 2007del AT 1T Mnxee B2 Az A AAHOE 3
G2 mAEA ARE 20108 43 AN ANAD AA AN e BE
T 2ANYT AEAL P HHEA 01595 DUFELS W3
GMe] FzzAol AAHUT, olgh FA AT7 Fasty] A&sar. AT

4}

20173@3} 201839 ddTa TAPRAA Vs 9 S=GM AR
Bh= 2o AbElZE BASEA AT Zavt ALET ok ojsk WAR oA
Xﬂ/\lﬂ <8 HFEE O™ oA +=odAH B AR =

29 2% Fulold STAClA WAF LZputo]E 2y
COVID-19€ A2 =E w0l H= x4 W3 glo] 7+

QItk= ol

w}aw ANAA AT 1 FH0Z Q8 A
ZQld], COVID-19RTH= 7R1AS & 7H4 =]
Ael We, = 18 2Ho] WA 20104 AWEFY =
201od dAg=FgdH IF=CGMY FEXA, 2017d &

S 018 BHOM FUEH AN 5ol U T 2 FPE G Ao,
A QTE AT, AMRsT ol e Foln], AT sHew
AR TS0 TAF 25494 0] AAAARITI THE o] ook T2 ol 3
& obgAT oF- Aol Axtele] WHE A ATl 8l
7 W2el ANAA 2A thsl AA ATRFE AR Aaks
Hohes GAMARITI O 2 P Wk ol

i

shvb= 202089 2019
A AAAS R FASH

A7b e A4

e

o -FA 72 3 (Mean-Variance Model o]l 32 & Mean Model) ol A
ZHResiduaD 2 FAH B8 (Variance ModeD)o] thA] HHF23 o) 3]
= 3R Ryog HARYEI BAngel Agolgta & 4 Utk AA

49

Fo mA|
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HAAZH 40| X[ 2lFtol| O|x|= gt MSSERX=E See=

d 2y I B3 FFEFEL Box and Jenkins(1970)7} Al¢HeE #4787 2 &

o] 5 7 H(ARIMA; Auto-Regressive Integrated Moving Average Model)o]t}. Al
AL A5 v, 7t 1A 2 ofgolA kg AAE A5 o, At pet qE
zb= ARIMA(p, 1, QR &S t-S-9] 2/(2)¢} £}

AY, =pu+ ¢ AY, [ +GAY, 4+ - +¢,AY, 2
06, +0ye ot o Oe e,
M+ii¢iAni+ji19je”+et
oluf, 324 =%(Optimal ModeD= A4 Alxte] AA glow, 7 de] &85
W o] AR 7)Z(C; Information Criterion)o|th. RE 23 =HWMSY 74
AN27E dojRlol mel A go] dAACE FHE =, BEI|ES AHA

= 1HTH FA AR ol thal Aloks e EA AMEEW, JHE

o] AHEI|FEC] YEU= E¥o] & HHRFPor MY dAn. de &85
B 7|Fo= =AA AlC(Akaike, 1974), HQIC(Hannan and Quinn, 1979),
SBIC(Schwarz, 1978)7} 91e™, SBIC7} b AAstz, 71 thgo = HQIC/ 9424
sttt AIC, HQIC, SBICE w9 4l(3), 2{(4), 2](5)2} 2t}

ke

o S A T = B o
o oot rr

AIC=log| 3|+ Q—Tk (3
HQIC=log|= |+2—7’flog[1og(T)] 4)
SBIC=log| 2 |+ %log(T) 5)

SR I IR = ) S i
E WA Nep+q+1)
T A=A AT

Engle(1982)¢] #<+sk ARCH(Auto-Regressive Conditional Heteroskedasticity) =&
< Hx E4EFo|th ARCHEE 2 FAd 875+ ARt Zolr} Hopd <+
2101 Bollerslerv(1986)7} GARCH(Generalized ARCH)E. 8-S AQHgo2H o5 B
st Ath ARCHE S5} GARCHE &2 E4lbol gk mgo|x
7F B+ 7Aook gtk AR Aok A B(He REE 2z
Aol o] R MEAde dy duE F gl
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olo]l Nelson(1991)-& Al<=oll T3t H3& A oFS WA gomAs R(-)e] R
;%_1:_ |32 HEAS 29 E 4= 9= EGARCH(Exponential GARCH)S-
g o™, Azt pet = 2= EGARCH(p, @238 the-o] 2(6)3} Zth

€—m

(6)

+ ZﬁnlOg Uf n + Efyk

n=1 Ot—k

t—m

) s MR A HEAd el B A

ouf, Hlﬂ%"‘ﬁ HEsd A7l vAe F4L AWY FEd "e
S, b, OO FED W= 56, -3 g 0H, Fe FEE ghe v
S AR tﬂE”A S #We]lx] &7 Leverage Effect)z} gFcHHamilton, 1994;
Enders, 2014).

Engle, Lilien and Robins(1987)-2 H# =3l 7|Hkste] 4t&E E4FE o] thA
B2y FdFS HX= HEA %‘r =1 *—J‘“ﬁl% + A== ARCH-M(ARCH in
Mean) =3 A|¢tatg o, o]zlo] & o
qE zZt= ARIMA(p, 1, =33 EGARCH(p, q)
oo AN 2.

}-1:1

p q
AY, =pu+ E P AY,_,+ E 06, ;t Ao, +e (7
i=1 j=1

Gf m

+ ZﬁnlOg Uf n + E’Yk

n=1 Ot—k

Ot—m
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HAIBH &20| X|ef el7tol| O]x[=

5 1A EHEH HE 24

oo:‘

T8 713¥ 2 8 7, 2 7, 4
lnPOPﬂTM 2008.01.~2024.12. 0.30086*** 0.00001 0.00071%** -0.00003*** -0.00046  2010.09.

1=}k lnPORgZ 2008.01.~2024.12. 0.19116*** 0.00002*  0.00061**  -0.00005*** -0.00090  2010.08.
lnPOR,I;J 2008.01.~2024.12. 3.04540*** -0.00027*** 0.00137*** -0.00006* -0.00195* 2010.09.

)

Ckkk ekko D B 0,
, = 47 1%,

5%,

<E 5F 2008 1€5H 20240 12€7kx] 9] A

10% #ol5% stlA BAHCE frolulge o,

AR T o s e B e

3 A%E dehdth A4 AT ks Tel dHs 71870 1% 5% F

5% ofgfol ] FAHNCE fojn@ T2

1 3}7}

=S o A 57

1%9F 10% o<+
201044

2F - 7t5oR sl AA AT, A

& Z7}s Wbyl 20109 1099 AP TGE A

2= o]r/]_.

o o& T2 Wahs EAEA @gron, wEME 247 20100 993 2010
89 = vehth AAaelTe) dH, 7187], AAA FHL

Z olgoll A EAHoE fond F237 Wiy EAsgon, gL

99= ettt ddFETd TarrMa

TFe T, Al el F7

& aEE 2 ), olg} 2o At WS nEegEtiy B 5

CE 6> 13 vy 44 2

73}

Zbol i 23 A

o] w} 20108 11YHE 20243 129715 9] 7]

ARE UG AA 1g-ek Arbsdgre] A4

I} 7171 1% 5% FelaE oA SAHLE foud Fx4 sl

4 %4

EAsA 0T 9N

20159 8¥ = TASHA UEST

a4l 4kl el A,

o o% FEH Wk 2%

wston, BEe
1871, YNH FAL

1%} 10% o)== oFfollA TAZZ Fou|dk =2

37t A8k om,

9o 20161 3€ 2 UERGT
<& 6> 2A} HHEY AY Zo
T 713k a B Ya 7 7 w4y
InPOP; , 2010.11.~2024.12. 0.97978*** -0.00001** 0.00029**  -0.00005*** -0.00036  2015.08.
22} InPOPyy;, 2010.11.~2024.12. 0.55607*** -0.00001*** 0.00051*** -0.00005*** -0.00050  2015.08.
InPOPy, , 2010.11.~2024.12. 1.31099*** -0.00014*** 0.00042*  -0.00008*** -0.00254*** 2016.03.

Z) ekkko ekko ek
T ’

= 47 1%, 5%,

2) A EH 2010d 10€71A] dANHoE 4

10% §ol5% stold BAHOE foluge o,

3 Z7hh wshsh wAystol
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InPOPJ, ,

2008.01.~2010.08.

2010.11.~2015.07.

2015.08.~2024.12.

InPOPy; ,

2008.01.~2010.07.

2010.11.~2015.07.
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HAIBH &20| X|ef elFtol| O]x[= Feh MSSEXRE SHL=

R 2 A A, i+, AT FEset AHEAgd o
gk 71z @9l A4 AAE vehdnh 7IZF T 3 71RO A AA] AgReF A4
7FelTe T E 5% 10% o ofdfolA SAFCE Foud AL
2 Ueh @9 2ol EAetA] &v B AH AAE Asga & F ANy 7
Lol AA +eF ArbslTre) &t 7131, 7130, 713 el A
AAYRITY FEATE 10% FolaE otdodANE FAZRCE Fom|stA| &
< Zo®E Uehg T o] EAste BUAA AAE Asga & 5 At

<E & He2 #3 Zot
o FEus AEE T
71ZF 1 71711 717 71ZF 1 71711 717

rory, -3.640%*  -1.721 S5.570%F%  ~3.921%*%  -19.824%** -7 pA4grr
rory, -3.736%*  -3.013 -4.380%%%  -3264*  -17.011%** -17.011%**
rory,, -0.671 -2.177 -3.022 -6.357*%%  -12.200%** -8.724%**

F) ewmss e ek gboh 1y 5y 10% fol9E SllH BAKOR fejnae ofn)

711, 712, 712 A A I, Al 7, AR At
= 75 Aole SASIA S Y 1%, 5%, 10% 24 olgldlA FAIFo=
Tome Ao E ‘%E}‘% helZo]l EAEHA] v A AAIE Asga &
Ut LF FERATANA o] SASEA| ot AAIE Al AgE AAE
Aggan & oy olF BT AYdte A AT 54 wE AdE v
7 E7bsstth olo weE B AT e BREFCE A xEY FE s A
Aol A& F oy AT S WE A Hlwe Aol ¥ Avta ATt
o ol 3l W& MEd AEWHTE FESte FA-EAEFHS FH5ka
ZF gt
53. 7|1=8A

715 Al(Descriptive Statistics)® At&.2] QoFy AP E H3 A5V} 2= EA
< B3] gotsi= AowA AR oo} s EFEUPAY B oyt
Aoy YAEA ] a3 ARE ATty Foh tExAR] VessAE T4
&, AEAF Sol AUtk FAAFHCentral Tendency)> A A5 T4 Ee
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HAE JE = A EEA FHFZHMean), =9z (Median) o] Jom, ALz 7sk
(Dispersion Tendency)2 x| A52] T4 Ee Hds 7I|FS0E st HAU=
AEE Yele XEZ2A HYAgT FHE:zke] o]l WH9(Range), HAFe] Al
kol E4bo)l Al FZS 3 ¥FHxKStandard Deviation) S©] Uth
<E O Z[=EAFA ol
an POP,, 4Pory,,
= 717F 1 717411 Z1Z¥ 11 717 1 717411 71711
3k 1,855,069 1,871,654 1,811,689 -0.00006  0.00001  -0.00064
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