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Effects of Economic Growth Rate on Local Government's Revenue
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This study is trying to analyze the impact of the economic growth on the
local revenue, and to predict the extent of reduction in the revenue of local
governments when the economic growth rate falls. To this end, the revenue of
local governments is analyzed by dividing them into local tax revenue, local
non-tax revenue(self-earning revenue) and local shared tax. Among the grants,
subsidy income classified as conditional grants unlike local shared tax and local
debts are excluded from the analysis.

In order to analyze the impact of economic growth on local tax revenues
and local non-tax revenues, GRDP and population are used as explanatory
variables. In addition, in order to analyze the effect of the economic growth
rate on local shared tax, the effect of the economic growth rate on the
domestic tax is analyzed. According to the analysis, if the real GRDP growth
rate falls by 1%p, the local tax revenue decreases by 1.268% and the local
non-tax revenue decreases by 1.515%. It also showed that if real economic
growth rate falls by 1%p, domestic taxe will fall by 0.958%.

If Korea's real economic growth rate falls by 3.15% year-on-year, local tax
revenue falls by 3.5816 trillion won year-on-year, while local non-tax revenue
falls by 4.8599 trillion won year-on-year. It also showed that due to the falling
economic growth, local shared tax falls by 270.9 billion won.

O Keywords: Gross Regional Domestic Product, Local Non-tax Revenue, Local
Shared Tax, Local Tax
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A7 A AAE fEge A713AE A3 ok oL & A= oleh &2 A713A6NA
47180 glojd 7157do] sHlex| %EHE Zolt}, u=ojAE= 20201 49 AAE0] WY
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D AYEe AABEAPHGAALLD 5 A viFoln, YA 74 BES WA AYE 317
25 ARKS Ofulgich, E5 WFAREITE 7HE ST ARE 8ok Ml B2 Ager Aol
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S A9 471 Wsi) SUeiels AR S < SIFk olefet £ Sfasy] Siel oz
FIolt FHo] 13t AR FABEATO EIAAN ALeES MBS AL oot



!16 R K34 M3s(SH 1223) 2020. 09. 033-058

S S7IkL o] AFAEY A HAl oekE Aow fEHH.
olef & A+= Iz 192 sl A A-E stEol gL e A

U2 o= Fr AEo] A7IEAE dSoke A2 FHCR g o] mied] & A= A9

BAE BT ARG AL} A Aol viRle FF= 24T F, olE Bige® AlY st

€ Sttt gt 2 7Y ol#et g5 Aike

FRIE| 5 AHlA 20 He 2dsHA Hed = ks AR 290l tid AArEE

ARtk oA a2 o7t i

1. JAS HE

A BAPZE A GAIRe] HRs S B4 AdATtols d4L(1991), 21871(2010),
3-FRE(2010), S1€AI(2016)5°] Slth. olg A5 A9 AATH A
= YAl GA] SRR AL B AAAY(1991)2 Greytak- Thursby(1980)
5o] AAEE ZAIARSE v o R XA 1919 FRIAS g3t AAls=9] QI
e S ARES A, 24 0.9977) 1.064%0 ACoE Yeht A9 Teferd e Il o]
ot oA 24 HlolEl7t AIAE HlolE7} obd ot dlojEek= Mol SAKE AAIFT.
EH3](2002) = FIAADEAY] 1919 A Al 119 FAE 71 BAE A5 ¢
o 1919 AAg R 1909 AAE-FAT} 1919 A GF3AP4ES S8t 277](2010)= T
4 dlo|gE vlgog AWAlGe}l 1919 GRDP, Q1T 7l &ojk 3t 7)) ojAte] F&1
Al itk AL HQAl, olE HECE djdiARAS % 2y, Agfak 1909
GRDP7} 1% WS o =A] £ 1.163% Hok= ZCo=& - FE20100=
AEEE GRDP ©8/43 AM&E3t 23t AAl4=2] GRDP ©&84d 1.223004 1.278 &
A AR Uehyth E3 AEEE GRDP ©EAS A3t A3, A4bA|9] GRDP ©Ed2
0.743°14 1.125 $=olal, FHEA] 2 5FA12 GRDP £H=24d2 1.2990014 1.437 $0]
o, FH49] GRDP €42 1.539914 1.749 521 A& Uehdth 31¥4I(2016)=
TN AF Al w9 WskE AmEY| Yo AlEE Al ST dih A5A, F
SAll, LA, A2, Sl ANl S84 AT st gle BH RQAe AP

v
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)
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H|E RS B4 AfA7= ofUA|gh GDPol| thgt =AY e©HEdS B4 o
T2 H- =g 5(2015)7F et B 8rE5(2015)= B4 GDP7F =AleEdel mlAl=
FFS EAob7] Qoll 588 A= =33t 3 Phillips-Hansen(1990)°] AQFe FMOLS(Fully
Modified Ordinary Least Square)Z =A|4Y =g I

o] FoA W3S -F2010)2F 2571(2010)= YAL(1991)°] AAISH £4 Ho|El7}
P A== AE S5 S g SAEAS ¥R 2By ISR
(2010)= ATAIE 400l o] AAE Hlelel thigt 78S A5k €Al pooling OLS
A HHES EE3t= oA SHAIE Adoh. 287120100+ AAIE dlolHol Higt 7Hg
= APPARE HeE 1ol FAE BAVE sole E6kl 7| 34T @] SHiMS

TSt FoRA] k2 HollA EAI7F Stk &9, A7 434S Ya g} dEayt
oz FA3oZMN Banerjee 5(1986)3 Banerjee 5(1993) 50| AAIgE FHX=0

|
gt HO(bias)7t WYsk= TAIES A= Ealth BIE -9 5(2015)71 g
glo]eE EX51K] A9t Phillips-Hansen(1990)°] AQFsE FMOLSE &85t AL 54
= AN Sl= dolElZt AU ol=gt EAIE siZst] fIgt Aolth. s1dAl(2016)= d
gloJg7} XYL QlE= @x39] FA1A AT contemporaneous correlation)d AJAE A
PA(serial correlation) 2|3l o]EAH(heteroskedasticity)®] EAIE dsl7] 5
Beck-Katz(1995)7} AIQFst PCSE(Panel Corrected Standard Errors) %4 HHEZS &8
ot 12y o]9f 22 A4 RES Ao WY figE 1] AR AV e
3%, TEARI sjddo] HA| Z3lth ol & A= 2771(2010), BFi-#E5(2015)

2 A1) Aegt Hiel Zo] F=UY 199 o3t HA| AAE st = QIS A AlYe]
L Ar Ae&o] A7I=AE d&Sohe A4S BHoR gtk =Y olgdt AIES Yo A
So| F2 AAVIFET AGA 7He] JA TS EA

A= FUA(2016)= 2000~2012¥ AJAE Hlo]
PR gtk A 59 EA7F At o]
£ A= AAVEEC] o o, ARAEE okt A4t A R A7EA]
Sh= AR e olh FE Ado] A7|EXE STt HollA ARPAEat ApEskE
ole} M, B A= APAT-Eo] Aok 2 AAEY] 7HEES defste] sfdslAR
Ag eIt HojA ke ApdslETh & 4= Qlok ok2®], 51YA(2016)7F A AT v}t &
o] FAIH JHAQ] EAIE ATEY Fe¥sto] 2|9 At AAle
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£ A7 oJAY APATEC] AU e 24 HHEY TARE sfEdemm A
BAZE Aol viAle FFE ST T, BPE5)(2002)9] A+ Aol FEste] A
FAAE A ATA, AARERY, AGuFAeY, el /2 REtit
=&, 82002 FAE Hpet AHEsE 1] AAUAE BASk=H /ol AA,
A, LA, AR FEJL, AA| A Wt AHeE 79 SRS
FYSHA] it 2 AFe AAIYE AET /R RSk, BA 7 24 Al
TAlE 9 BATT ot BREAE]] Hegaede AAREA T Agske walk
FARIe] Aok, FYEF] AH Wl met ¥} 7hsgol 27] wizel 24 didellA
JAFA ] FES AR 7 AR A (RS FA+SE w7 A)
= WA 19.24%5 AYez 57| wizel AY FARGE =7 BAlel ¥3= A 2
ot ol & dA7= A9 BAH AgAe AT ARzl viAE FF, =7 FA
Aol o3l Fe AL o] F Hige® AuitAlel] nAe Id= BAsILA et
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W A olAd AIAE HlolEE 2013dFE 2018W7HA] e A2 ASEEA
AAE 24 didell 7171 AAsliAelet. olek &7 2011 o] % gAMLt A=
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InRT, =ay+a; « INRR, +a, » InPy, +e A
InRS, =By + 61« MRR, + 3y « InPyy +uy, =4 2)
InRNT, =~ +m * INRG; +u, =41 3)

RT, =1, « NTj,: t9% kAZE A-7|E 2945,

NT,: t9% kAE HE7]E A9A £, RR,: tA% kA= AZ7|E GRDP,
RS, =71, + NS, td% EAZE AA7|E ARG,

NS t9% kAE BE7|E AAZESY, 7, tA% kAES GRDP t&dolH,
RNT, =r, « NNT;: td% A&7|%E WA, NNT;: t9= BE7|IE WA,
ry: t@% GDP &8, RG),: 9% AE7]E GDP

94 @4 DI (G4 D= AAD HlolEE Eaksla = 4 dlojEo] et A4
o] 7o) Tiigt Aol Wasteh (4] 3)2 WY Hlojelrt okl AIAL dlelelol7] 1
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'3H % A= ‘ﬂ'-ﬂ
olelE 7to B4E ¥ , g =
1o B WAV} ST, ok WS 210] ] 29 WAV TAKE A ololsia
o|& Widstr| Yl LA EF(ECM: Error Correction Model)% g8ol= A
sttt wEbA 2 Aqhs SRR AW Al 8% ERF GRDP7F AlQlofl 93k mlE =
VAL, Al Al GRDPOl 32 wiE = 7] Wizl 13 A38S a3th A &
A 7:'3’4- ARFSE ol A7 A E T HE RS HEF(VAR: Vector Autoregressive)
= E83fjof sP7] mizolth ojet A2 AA AVES HEoE (4] 1), (574 2), (574 3)
< F7gsto] AAZE AAIGl vlX= HAglE,
W‘j’q = 04—?— Zl‘j“ﬂ?ioﬂ gt Al AAIE ElolEE R4 5= ol AlAE ]O]H
of|x T U= HY(bias)d] ZAIE Haspr] 9%t =
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At vieh Zo] AAIYE IA AAM AT ol AP R FESH= FF AAAY H
2 20129 60.7%°114 2016 65.1%71HA] H5 AT o]% st&sto] 2018d9l= 64.4%
7123t AHAY F AA] H15L 20124 29.3%0014 20159 31.2%7HA] A5kt
F 31% F<=olA BAstaL et oY F A AA9] A EA7E Aol A 2}
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o

(E 1) XM e=E 0|

KILA| DN ps B HXs KGu A K|LH A
2012 53.9 57.8 35.1 32.8 4.4 184.0
2013 53.8 64.8 36.8 33.1 8.1 196.6
2014 62.4 63.8 39.2 33.5 5.0 203.9
2015 71.0 72.7 44.4 33.3 6.1 227.5
2016 76.4 84.4 45.5 36.2 4.4 246.8
2017 81.2 88.4 47.4 42.3 2.3 261.7
2018 85.1 94.6 50.6 46.7 2.0 279.0

AgAlA GRDP glolls 0.9860949] 4%t g A=At EAskaL, AgAlUd
T Tl 0.9692429] 733t Fo] AP EAIsk: A o® YERdTh ot Az E
9+ GRDP ZHolE= 0.9054729] 733t o] AHaAPT SAstaL, AAlzEUTt 17 ZH]l
I 0.9074359] 733t Fo] AHHAE EAckes Aoz Uepdtt. ey ojet ] A
TAES v e s ¥Was 7HY AHHAE A Eede AP A olEet ¥AE dui
7] A8l A AHS Rt d-elk Eotal, Aevt vieh o] AgAledTt A E
g2 GRDP % A7 A7t 2] BA] ke & & <+ Stk

(E 2) w0] et Azies
N S oS [EN=g) GRDP ol
A A=< 1
AA LGS 0.893695 1
GRDP 0.986094 0.905472 1
QA+ 0.969242 0.907435 0.97186 1
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o] dutHo|t}. & A9l B, AHAIL} AAxEEAS F5H] A= 24 Holgrt
AALH A1} "37—%% Aol AL = wid HlojElo]7] wiol, T BA
Al g dlojgof gt S HAZ Fsfiof et TI8u Baltagi(2008)°f =W &

Al dloJgofA] No|] THH ¢ & Z9oll= AIAE Hlole9] B3/82 A785HA gole Hrh
I3 No| TR} ¢ 2 3%, Jhd 7F 459124 (Cross sectional dependence)& il
ots T A8 Ut &9 3HE A8 ves 1 ﬂ7] w9 EAE AuErt
= HollA 297} etk g, HEuRAE F74517] YsiAl= 4 Tlolg7t AlAIE HlolH

m
N O

T
rl o

Q.

o]7] wjZol ¥kl Tl :

AAE dlolE el HE A2 o= ADF(Augmented Dickey Fuller) AAZ
PP(Phillips Perron) 7o) AREEH, AF7HIL A|A ol T@9lo] A3t} ot} ES
g dlojge] T HALE JdH HEE 1o ©@9io] Zoal 7Hgskes 38 99
(common unit root) ¥ FThH WEE 7F ©hejo] TE & oty 7Hgske E g9l
(individual unit root)2& FEECH o] Zo|A TE& Q2o tist A4 HHOE Levin
5{(2002)°] Akt LLC BAFCl AL, 7E Delel ozt 7 WHO=E Im 5(1997)°]
AIR¥eE IPS SA, Maddala-Wu(1999)7F AQtet ADF-Fisher A% 9 PP-Fisher 54
o] i}, o]} A A&St vkel o], Breusch-Pagan(1980), Pesaran(2004), Baltagi
5(2012)0] ARkt FoH 7+ A5 ol2gE 1t S A gtk

$A, 3 dlojg7t opd Ad Wi=Alet AE IHlAaSe] tigh eSS HAT. A
ITRASS T2 T__LO] EASHA] AT, A WA= Telo] EAfcks A= YEith
ESE 12 ARERE AE Y=Als ©ee] EAISHA] g A2 E UET o] n|RolE 1,

AALY] S S5tk 1A ARESE HlolEE HF R RYS St Zo] HiEZAg
ZAog Halth

o
o, o
o
v

o
T

lj

O

(H 3) AIAIZ CIOIE{0]| CH3H HRlZ &Y

2 0| 1Xt Zh2 H|OIH
ADF test PP test ADF test PP test
InRNT, -2.12 -2.15 -4.38% -4.42%
InRG, -5.96*"* -26.58*** -3.84™* -3.86**

F) g AFZFAHO: AAEH R E = ©elZo] SARITE AFeE 99%ClA 714%ke e

chg-o W dloleo] tie Tl A AEAR WOl A3 Yo HrolEs
sk 9l A0 thro] el MBS Y dolel] ot Bela A9e

> o



ZRGBO! KM DIk S0l B3t o ng

e A, A AHEDSA e Belae] AR A0® tehdth Bl Ao
get AFIHEL AALD Hlolelo] Helo] EAGITY ol

(E 4y TLGOJE] Chet BRI 2% SHY

S HE el2

LLC IPS ADF Fisher PP Fisher
InRTy, -40.38™** -3.90*** 68.96*** 105.98™**
In RS, -6.03*"* -0.27 40.36 73.57
InPy, -0.54 2.03 18.47 34.25
InRR, -6.27%* -0.70 52.78** 83.04™**

) 2 0% AGEAN AT 71 e 9% AR AR 12, 2 00% AseE
oK AR 712 Sfuigt

Yoiwl Jooleye FYSE BT 43S $U A3 RE whECl Yud 4ol
42 AU Ak A ¢ 5 Uk BHE FEoEy 23] o AT PuH

— - oo o
Breusch—Pagan | Pesaran scaled | Bias—corrected Pesaran CD
LM LM scaled LM

InRT, 720.47% 35,44+ 33.74™ 26.80%**
) Hole] In RS, 546.23%* 24,87+ 23.17%* 22.09%**
2] glo

InPy, 541.971%** 24.61%* 22.91%* 1.3

InRR, 553.56™* 25.32%%* 23.62" 17.72

F) L 99% AlFeEolM AR 712 2 95% AlFeEolA AT 712 2 90% AlFeE
oM AF7HE 7142 Qo

el A4 A, 7H S9 BAle] WA ThsAlo] Qe Ao ekt T ol
% A 1°ﬂ elei wowo Z251 Eatdeh, 325 B0 rka 744 2191 @aol
WS 97 ue] T o] that Sl91AlS SgsteekE 2HAEeA W wAe
a;%u}. = 3HB %74]7} A AL dolEE AEstel BAHS FXH: dol

314 efelekz S4o] 7Hsahchs Zolck. viE, BAE AL E4fekA] elerta A
A dolEE AEslol BS54 dolsz AeAY Badol oAt o2 ol
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2 FAE AR e IREER AIAIE HlolE ol thigh -3&E 782 Johansen(1988)
o] AAgt BAFE &8It £ 54 o] 7= WY BAIE ShEsk] o bt

P

SHEH(GMM:  Generalized Method of Momnents)& 83t SH mHEI]HEA
(dynamice panel regression)& AAIZOEZHN 714 3] ?‘iﬂ’% =5 4 ok I8y
H WEdIARA R 5k A SFHPY A7) dolert dgriseo] 29k wek
BAVEE sttol weE AWARTEAL] AY A& skt slo] A 7] wiEel

= A7 H WESARAS EeHA] =Tt

A=Al 750 digt 38R HAES 33t 23t Johansen(1988)0] AARE AR
T2t 211 o] 2 u|RolE uf, Ad WAt A4 GDP 1ol 34% AV 2A5k= A
o2 YERT

Oll

Ly w

(H 6) AIAIZ CIOIE0]| CHet SME A SHH(ohansen SHH)

ZXNHo| & Eigenvalue Trace Statistic
None 0.561 36.544%*
At most 1 0.175 6.917**

) *2 99% ARl FARIMEHO: SR %) 7124 oflgt

O

o g g FAE A2 Pedroni(1999)2F Kao(1999)7F AAGE EAGES E&3t
t}. Pedroni(1999)= S&ELA7 EA45HA] et AF7Hl Higt 35 A7 BAF
(within-dimension)¥ 15 #%4 BAH between —dimension)= AAIFCE Kao(1999)=
ADF A% SAF%S AATH. 4% 478 23, :H-rﬂ’é‘ﬂ TAE WAV EASHA] Y=
o= AF7HEE A=eE 99%A1A 7171 = ok ZS & 4= Qlth ol A A,
QI+, A GRDP 7tol= S48 AP ltks AL ouistar, A4 AA|2EA Y, 4, A
4 GRDP & 32& A7 ks 2 AuiRith

ke

(E 7) HZO|O|H0| tHet SHE Y SAY

Kao Pedroni
ADF Within—Dimension Between—-Dimension
PP ADF PP ADF
InRT;,, InP,,, InRR;, -3 50 -3, 4 5%k =250 =7.85%** -4 28
IHRSkt, lan, 1I’IRR“ _730+~k* _239+~k~k _196*\% _685*++ ‘369***

Z) w0 099 Ao A HEIHE 717 9u|gh
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o=
AHE glo] 40| 7hsditke A= 9ulstH, ofFA 4 A& 7| dFAlolal St
o] fj, &7 #F4E T WIIARAS F¥oke BF WAL EAZE S5 Wz,
Phillips and Hansen(1990)°] AAIgF FMOLS WHES &-83ic} o]49 &7
7 Foll= & A9 TR BAVSFET AHAIY 79 &1

Argws 7h Qlabgd 2 A58 TAE A sliof gtk olF ol Qi AAE gt

£ AAQG Holgrt 6ol Exsty| whiol xd Aol digt 5AF A28

Qris A= QA agole Ersta WS 7o) oluatA| £

Granger(1969)7}F At H=Alet A& GDP 1ol 134 )

7}, A4 GDPE A4 WAl Granger ¥<lo] HARE Ad W=Al= A& GDPo thdf

Granger €%lo] ¥]7] X3t} o]& m|Rol&E uf, F&Hp= Ad Y=Aloly, A¥uss=
=

Ad GDPERe (574] 3)2 At Aoz wd

oL
)
X,
o
4
o
_?L
£
(o]
|
£
o
o,
i)

(& 8) GrangerQ| 2ot HH ZiKInRNT,, InRG))

QUIFZA|(HF7H) F SAZ
InRNT, does not Granger Cause InRG, 0.23
InRG, does not Granger Cause InRNT, 4.20™*

F) 2 90% AFrEolA AT 71242 ol

g dlojelo] gt Qg A= 9IS Holtz-Eakin 5(1988)°] AQtet =
o} Qlad X Z3h, A3 GRDPE AE AHAIG=A9] Granger 1ol HAH,
Al A4 GRDPO i3 Granger ¥%lo] H]A] &gt} E3t 44 GRDP= A2 2
Z294919] Granger ¥Qlo] =A|qt, A4 A 2D A4 GRDPO sl Granger ¥
Qlo] =]7] X3itt. o2 u|RolE uf, FEH= AT AARDeYola, AyHS

L 44 GRDPEE (4] D3t (4] 3)S HAT A0= ek,
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!46 x

H 9) Granger?| Qlute AX™ ZAIKInR7,, InRS,)

QUIEAH|(HF7H) F SA
BT InRR, does not Granger Cause InR7, 6.38™**
n
! InR7; does not Granger Cause InRR, 0.96
InRR, does not Granger Cause InRS, 8.01%
In RS,
InRS, does not Granger Cause InRR, 0.08

) ™2 9% Ao AR 7124 Slvle

3. MY e+ = An

&3t Biel Zo] AAIRE GRDP, 1= 348 AV 2L, AAREAE GA
GRDP, Ql+¢t Z4& TA7} gt THE M= A7l +34(long-run
equilibrium)© 2 EHct ole A7|HFFHAE &) SEi(short-run dynamics)ol] ¥H
Sk QAL HY O R FHIS o Sttt A Qu|glt). o]#tt ol fE 4 A= AV +
FAZ ST &, A7) 47419 A7) AGE B SEjA] ol vttt o] 918l Engle-
Granger(1987)7F A|otst 204 AA} & A7| 434S
7] -S40l vhdsh= WekS S8ttt 1By wid ol 9] A%, A7) #4F4AE S5t
= o] T3] BAHAFSH(OLS: Ordinary Least Square)22 4ot 9.
Banerjee 2](1986)¥} Banerjee £/(1993)7F #413t Blo] 2w 24|50l He(bias)7t
dhgsict, ojet e BAE didolr] s Phillips-Hansen(1990)> FMOLS(fully-
modified ordinary least squares)& AIQFH1!, Saikkonen(1991)2} Stock-Watson(1993)
< DOLS(dynamic OLS)E ATt & 7= 4= fiet AAIE dlole7t &5 &
th= HollA AEe] PR3 DOLSE HiAIstL, FMOLSE 7] #+341&
gog Z AF= (A D, (4 2), 4] 3)° Higt 7] dF4 FATT

o8 o7 SEAlE e nE gy} SEGNEPeRE F v
7] dBA0] W= &, 7] #FolA Hojus BS 432 JEs= &
of. 189, @] SEHARZ (4] 7), (4] 8), (4] 9)°F &t

ofl
>
il
4y
o
ol
ok

v}

AInRT, =ny+m » AINRR, +my « AlInP,+7m5 ¢ €1+ X, A7)

AINRS, =py+p o+ AINRR, +py » AP, +p e v+, (&4 8)



BHEEE0! XYM OjXl= &

oo

ol 25t 17 ﬂF

AIMRNT, =X+ » ARG, + )3 » v+ w, =4 9)
AGA] 2 AA|ZEAAT AE GRDPE 49 A7) ++8 A7 dHdtths AL &
Atk theo ogA] 24E A7 FPAle] A7] eXRe HEwsR she ] B4
AgeiaL ol Fdch @] Al

o ATt EAFS HIFLE o]

tlo 4

AL, AR @] SHA Q| Aeolle Aol
ekt ZoE Ut

£ A7) A AQGAGEES APA B AAREAE ] WA= B SEAE
3l e 5 9loH, B FAAE diFEe] RN SAHLE FofRt Ao UERd
o B AAVEES WAl e B 94 7] EEijE SO ATE o e, d|
AAE B SAMCE Fofet Ao yERgt. 7 23 AQGAIEES AGA 1t
o] Wile el A A= eI, ol ARAT=e] 2tE sUsit. o, X
QEAVIEC] AFAldel miRle FF2 AR ATt Aol7t EAsIH, ol 24 HolH
o] AojoflA] BTt Ao Holtt & It 0|9t g2 4 2IE W CeR 20204 =
o] BAVIEEC] stshe A1 ARAIYS HokE AAEA AYA|, AAREAY, A

WRA|Z S BATE AolA APATS3t ArdstEnh FAA C R AHFASRE

%

g

¢

AN

=,

1.268% ZAgict T3t 94 AAZLE0] 1%p sHtshd, AAZEALL 714 G FojA
= 1.515% #4asty, 8Eanngors 1.124% AAsict AAEAE0] 1%p skdshd,
WA= 0.958% AgH},

(E 10) XL H MAZZIHE =4 2t

InRT), In RS, InRNT,
P, 0.184 0.193
7] (1.04) (1.39)
494 | InRR,/ 1.879** 1.736"* 1162
InRG, (8.19) 9.57) (55.53)
A InRT), A In RS,
¥ By | SES BY | Idsd By | SESY 2Y
=5 s 0.018"* 0.023%** 0.019 0.028* 0.10
EE4] - (2.34) (3.74) (1.20) (2.25) (0.66)
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InRT,, In RS}, InRNT,

Alnp, 0.693"* 0.312%+ 0.402 0.440*

(2.86) (3.06) (0.82) (2.18)
oy | ARR,/ | 1261 1.268** 1.515% 1,124 0.958%**
S84 | ARG, 4.75) (6.61) (2.93) (3.03) (4.67)
- 07665 | -0.817% | -0.711%%* | -0.744* -0.343**
LRED o) (-8.65) (-5.56) (-6.12) (-2.45)

Hausman Test 3.01 7.67*

1. w2 90% Aol FATAML 712 e 959 AEzolA] AT 71, e 0% Alis
ZolA AT 7|2k2 2ulgk
2. QAP A7) FRAGA 1, 24 2, 4] 3l A= g,

3. T3 ()= t-valueE 9u|g

N

NN

WF42013)= GDP7L 19 7ot W=Al= 0.1089 716k AC&E #As5to] GDP
o} YA 7k 9] A= & A9t 5YUe A= UETh 0|2 m|RolE o, HilE=
T A EH WAl His) AAI7E B 2 9T et AZ E 5 Stk BT AHHA
¢} GRDP, QI AAZEALT GRDP, QI =Alet GDP 7ol A7 |13 A7 45t
1 glom, oF FACRE QI 7|04 olEFE u A AVIHBLE FES= &
= AAZE 7P w2, WAlZE 7R B A0 R YT

o|e} oM EFIA| ¥ k9] EAN £ E HISREHY EAZ vEEsH] 8l (524 7)
3t (4] 8)ofl = Eujet £ TrlE Hidcles thedt E2 A
P& EolgiH(singular matrix)E Q3] F4o] EVl5te] dEanngo g =74
gu] &t £ guls SARLE FooHA] g2 Ao ® YEyt olo] £ A= (& 10)
£ HRoE AARI0] vjA = 9 A%

ART,, =my+m « AINRR, +my o AlnPy, +m3 ¢ €y +tmy o Dy+7m5 ¢ Dyyxy
A7)
AIRS, =py+pr o AIMRE, +py o APy +ps e vy tpy s Dytps o Doty
(21 8")

D,(E dm): k7t Eol® 1, EAAlE 0,
D,GER Hul): k7h SEdold 1, B4EHolH 0



co=

ARPSEO| XISMII0N DRI S0l B3t O 49 F

(B 11) & 40t = 40| gt A| ©7| SEjAl =N Zot
AInRTy, A nRS,,
au 0.018"* 0.023
(2.37) (1.50)
Alnp, 0.347%%" 0.484*
(3.43) (2.54)
AlnRE, 1.205%* 1.028%*
(6.35) (2.94)
L _0.809*** _0.730***
9X}aH(-1
AR (-8.65) (-5.56)
0.008 0.004
=
dum(&E Hn)) 0.96) ©0.27)
0.012 0.025
2z
dum1(F=d He) (1.03) 0.02)
4, A2} 192 QISH AN ZEX7t XA D|Xl= g 2M
MY 4 AAE vigo g F21 199 w2 AR HA| ALE ofEo] AR FREHA|
Aol v Jge BAgHE A, AR AT A 2ol tish AL (B 10)
o] 34 A= AuRd ] SEjRolA A AAEFE 1% W} A] A 2GS #H

Sk AR 2EeY Mskel o o] Asdth

A BAVFEE 1% Wk Al A AgAleY el Hsk

B OAInRT,, (4 1
™= 9AInRR, 4 10

A AAGEE 1% Wt A A 2AAlzgey Holke Hok

=232
OAINRS), =
— __’_M
P1 8A1HRRM ( - 11)

o migos AU FAYYE 1% W A APAFY MRS AA2BFY WIEL
AEst et 2ok 94, A2 AYE 1% Wk A AR ALY Wk A

o]



5 A4 APASY WES BB ALY WelEos At AA22EY A F
A |
o

Up WSt A WE AHEDLY WSS A,

)
oX,
o
L
—

2020¢ AA AAGGE 1% ©H3; Al kA AGAIREY WSk
ANTy90 = NTio000 — Njoor9 (’{I\Jg 12)
Tk2019 Tk2019

=m ¢ ——— * NIyt

* NTio019 = NTia019
Tk2020 Tk2020

Tk2019
:{(71"'1) * _1}‘ NTio019
Tk2020

Rﬂ:t - Rﬂ:t— 1

AIMRTyy =~ —

=m, Rl —RTYy =m « RT}y 4,

Tkt ® Nﬂ:t_Tk:t*I * ijktfl =T * Tpe—1 °® Nﬂ:t*l

20209 A BAGEE 1% Hot Al kAR AHAREY Wk

A NS590 = NSi2020 = NSia019 (‘{l\—&n 13)
Tk2019 Tk2019
=P 1 - * NSps019 + * NSia019 = NVSj2019
k2020 Tk2020
Tk2019
= {(m +1) e P 1} * NSps019
%2020
o RSy — RSy - o
A RS, = RS, M RSy — RS- = p1 » RS-,
—

Tkt ® NSk:t_Tls:tfl * NSktfl =T The—1 ° NSktfl

&3t viep o] & s A BAE

oX,
)i
)
oL
Kl
i
£
1o
=2
o)
o
N
=) il
M[d
i3
i
ox

= =

HED ERF MR ARYATA F 3% SET Z20f| o) viEEe SR A7 WE
o] ol Aefgt BEwFA HokES duEnt 3, HEwRA &

FA Al 3%= Aol HiA 7] wieell oF wrgskaL, WHA] Al o= 2020
W HEw A AFY U999 HISE 2-8ste] EeniA HakES ASSith olF Ao =®
ek o2t gt ololl FAVEE st W Wi=Al daige At &



BHEEE0! XYM Oz F2kol

st o 51F

RS ARERth B8, AHA9} AR RGo] HAdhH HEus
A HE 71291 Z1EAHREE G4 LS ol 24 §) AR dreiElx AR
A 7holl SARE GEHR]7] wfZof EAoA ALt

12 AAVLE 1% &5 Al AE H=1A S7H Wk
IANINRNT,, =
- ]
' AAINRG,, &4 14)
20209 AA AAPEE 1% &5 Al H=Al ©isk
ANNTypg = NNTyyo0 — NN Ty (/\—] 15)
K2019 K2019
Ap e P ° NNT2019+T° NNTy519 = NN T
2020 2020
K2019
= {O\l‘f'l) o ——— 11+ NNTyy,
K2020
RNT,— RNT,
ARNT, = RNT, . =X\, RNT,— RNT,_ ;=X * RNT,_q,

Ky © NNTi— ki« NNT,_y =Xy ¢ Ky« NNT},

oJHY (4] 15)2} o] WAL A

WA AL ti=A] HohES AAES 7 WEE Al
HuFAE o3t WAl HehE] 19.24%WHE HolshA €t B3 HEwFAl= o] £
A 97%°l =L, HEnFA Y F 3% Aol viiE7] el olE Htdshd HE
WRA] Mok That E.

0

A OGhogoe = (0.1924 « 0.97 « ANNTY) » 0.97 « &, « (1—D,) (54 16)

+0.03 « (0.1924 « 0.97 « ANNTy,,) * 0.97 « D,
A% kAE HEDEA APYA vl

1 if k=AF
Dkt_{o if ke A

Ep

I3y BAANA Alsskal = GRDP tZdolE & dloleE= 20189 AJ-o] Al
o]7] W&ol 2019d} 2020¢

GRDP tiZdolEle 34 7154 Hehg HigoR AE3ich
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5, Tyo 2016EFE 20188714 3 71SA] Bk, Typep 2017WFH 2019E7H4] 3¢
71 WaE B85, 7SRl 22 AF dFel § gol RIFEES 5171 Al 20%,
30%, 50%= Attt B3 A FAGFES] Holke 1770 Alert s8% Aoz 7t
o 20199 ?H=9] Ad BAVSFES 1.83%°11L, IMFZF ARt 9k=9] 20208 % 44 7
APFES -1.18%°ltt. mebA A FAVGEES 2019800 HIsH 3.15%p sF2et Aolal
olF HIFor AIAlRY HSRE XA 2ETY HMIRES ARSI

ERE APAIY FEE A4 AR 20183 HlolE7E Al Amol7] el (74 12), (&
4 13), (4] 16)F Higez A4 BAGEE steto] UE AP HekE 4kEsh] $sl
e 20199 2zt 7IE AgAlUS Az HolE7E 2 asity. ol 4kEst] 3l
2018 APgAle W A REede] Addi] SV A8t o, EEuiAl
g7oll= 20204 g HHo] 7] Wizl olg &8ttt

H 12) HEE S| ME S0t 2MS 2ot HY st
(9 A3
K|EbA~ NS [ES=Ed 2020
T2019 72020 2018 20194 20184 20194 HEWLA|
ke FHR| = FHR| AHgY

A=t 89,367.9 101,543.2 46,402.7
A& 0.960 | 0.958 6.8% 22,683.0 5.1% 13,013.8 0.0
FA 0.962 | 0.960 -0.2% 4,933.0 5.1% 4,259.0 1,099.5
o+ 0.972 | 0.970 2.2% 3,309.6 6.9% 3,416.5 1,143.3
k) 0.959 | 0.957 0.9% 4,521.3 3.4% 5,160.7 1,037.0
TF 0972 | 0972 7.9% 2,000.0 6.3% 1,815.1 968.3
k] 0.965 | 0.964 1.2% 1,766.3 -5.6% 1,501.0 983.2
24t 0.957 | 0.954 -1.7% 1,926.5 -8.0% 1,801.1 580.5
A& 0.968 | 0.966 0.9% 680.6 15.2% 876.9 56.6
7371 0.949 | 0.946 10.1% 25,216.7 7.7% 25,141.2 3,774.0
sl 0.951 | 0.947 5.7% 2,187.8 8.3% 5,245.6 5,035.8
5 0.957 | 0.955 8.8% 2,502.9 11.9% 4,348.1 3,195.5
o 0.953 | 0.950 2.2% 3,595.4 11.2% 5,722.5 4,045.6
A5 0.961 | 0.959 1.7% 2,081.2 14.1% 4,456.0 4,699.0
A 0.961 | 0.959 3.2% 2,483.3 11.0% 6,924.6 6,261.3
BE 0.968 | 0.966 -2.3% 3,567.8 6.4% 8,052.1 7,182.0
e 0.955 | 0.952 -4.2% 4,439.7 11.1% 8,236.5 4,939.4
Al 0.972 | 0.971 0.7% 1,472.8 -6.2% 1,572.6 1,401.8




BHIGEE0] XYM DIxl= Felof et G+t

e

o] A AAVIFEC] HAdHiH] 3.15%p StEshs A5, AHAIREYS AdiE] 3%
5816919 A4Sl AARESYS AUtH] 4% 8,599 AT, E3 HETRA|=
2,709 HAok= 2

dadhe Ao Yeigt: ol HewiAle S35 20208 Atk vF
o= A= Q7] wzel vIE BAFEEC] sl stefete S HYHAlE e
o I24 29 Sofl= ARl BEgEY] whed] Adk FAVGEE shetoll mE Rent
Al Aae 20228 APAAGEAQ] Aol #4490 dd= mAAl "

(H 13) HIEE ofH0l ME A=E XLMEY Hat

(291: A1)

KA~ HokE NHEE HalR HEWEN HalR
A=t -3,581.6 -4,859.9 -270.9
A& -909.0 -622.8 0.0
FA -197.7 -203.8 -6.4
o -132.4 -163.2 -6.7
AUA -181.0 -246.7 -6.1
BF -79.8 -86.5 -5.7
il -70.6 -71.7 -5.7
24t -77.2 -86.2 -3.4
Al -27.3 -41.9 -0.3
771 -1,011.6 -1,204.3 -22.0
734 -87.9 -251.6 -29.4
5 -100.2 -208.0 -18.7
Cac -144.3 -274.2 -23.6
A& -83.4 -213.1 -27.4
%3k -99.4 -330.9 -36.6
BE -142.8 -384.9 -41.9
e -178.3 -394.9 -28.8
Al -58.9 -75.1 -8.1
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T2} 19 A= 8] A AAEe 47 AAS A ek B A BANEEL F
% Al Ik o1 & AT A A APAY Lod WAE BT 510, A
U TA AP, AREDSY, ARG, BEFHU0R TEslo] Al uok)
2 G o] FI4E AFAR 420 A FE0] A Eatol ol ol HE L
IR=A1 BAh ol AY A4 g ARAY 2ol BAS BAsH= Qlol, AR

AT AREDSE 22 Ao AR of) FRkE W] HEo] 1774 A=) 1
guloleE Hlgo s BAgch e AFERA 2 WS AASHe WAR AL
HETRAL HRAP] GRS W] P WAl A4 4 710] BAS BAfste] A
B ARELRA WSS AR
4, B A7 fueolElo] 47 F shiel AAS doleo] tie AEe AR ¥, of
Hlgo T Qx4 HRYS HE wPo AN olXY 4
'8]-}] 0}—7 —77(4_9__1,]-_-;_0:]0]1,]- _@-%_Q_J,]-Eod_& Zﬂo = 73—,0— —",‘—

o 2412 AT & QA Hrk. ol ol B AT W
Swsiol Y QAARRS AHT HolA ARATED AEsta

n]I

e o

H1 oy

¥ 438
374 A3 vioR AAYYE stetol Al ol 33 ;_ 243 59, wtel

A BAES 20199 1.83%°]1L, IMF7F A9et 20208H=r2] HAdAE2 —1.18%%1 Al
TS 2=t & Z2Y o= ls) =9 BAVSEES AddiE] 3.15%p sttt Ao|

g sH=2o] AAGEEC] AEH] 3.15%p stEdshs 39, AHAISY, AAxES
Y, HEWHEA WIS A=t li%‘“ﬂ BAVZEC] AdHH] 3.15%p sttol= A%

AAGe AT 32 581699 AT AMEDLYS At 4% 8509919
Zasie], BEIRAL AdtH] 2,700019 AAsHe Ao Uehgt thl, BEIRA:

oju] FFHF7F 20209 2otk 7o E AT wieol BAIdEEC] stEtstt S E
2020 HEuFAR= %H\ﬁP | =t 28y 28 Fole WA 7‘3/&—‘101 HEFA
HFE7] dizel 202249 HERFA7E 2,709 FAsH "ot HEnFRAlE At A%
Aledst AHAzETdS 78‘11] FEE stEe= Qs F7I7F 2% 2, 159‘—’1 geoz 7 A
Aashal Ae2 1= 5,31804% Hasdhe Ao® e AlSS Adddiv] 692909 4
st Alle FollA 7P AA| Aadhe AC® YERET
oA Y AR AR AA2EeUL Ay

AP TE FRANE Beaor Hs] gz ol &

rlo rLIJ
E
Y
: ki
.@.
r-r‘
L
ki
T



ZRGBO! KM DIk S0l B3t o gF

AL Ao F it} o= BA5H] Q8] 2016EHE 2018E7HA] MYAA} xalAt 7+

.24 AT}, A AlYZAEE dxolite] Ak 20169 11.53% 9,
2017¢ 10.12¢, 20189 7.22 Y02 ZAE I JAT HAVIGE ofgol] W= AA|
A PR 3% 58169YENE= & AR UsPHth E3L AAREeUS] Aikt GRdlil
7] A= 20169 43.3%9Y, 20179 46.4%9, 20184 49.7%90 2 shrs1 9lom,
AAPAE slgro 2 Qs AARESEY =4 FHQ 4% 8,599UHct & Ao el

ot o|z mRolE o, AYFE SR s S4se AAeds AHxErdS T

B

2ol S5

5l Az 0

obd Zog WeheEtt IolE BSk Z2t 199] UE

= L T
A& 2712 Qs) XA LS Bl Aoz dio] Hrk wigol, 20181H9] Aol
U, A, Aol APAl At Furt rolikuct e Aow yerdrh
(B 14) N2 MY Ziap Dx0fat 28 ARt
(T2 A9
N NP [ES=ge]
2016 2017 2018 2016 2017 2018
A= 11,527.8 10,052.1 7.212.7 43,309.1 46,418.6 49,670.4
A& 3,213.0 2,960.5 2,702.8 3,052.2 4,474.6 4,884.7
FAk 328.7 375.3 185.8 1,884.0 1,791.9 1,803.8
o 75.0 157.5 116.3 1,513.8 1,575.0 1,544.8
SE] 390.6 395.9 -129.4 1,728.6 2,276.3 2,356.5
BF 212.2 190.9 161.6 808.9 859.1 909.8
oA 183.3 87.4 -15.2 952.9 911.6 682.2
24t 248.8 92.7 4.9 671.7 867.3 772.4
AlE 148.2 112.1 52.9 464.7 352.1 273.5
7371 3,334.0 3,048.0 2.722.4 9,966.8 10,142.4 10,979.9
3 408.2 288.1 268.6 2,931.3 2,891.2 3,166.5
5 389.9 253.3 275.7 2,044.4 2,117.1 2,512.4
z 376.2 500.8 265.4 2,807.1 2,974.1 3,403.4
A5 196.0 226.2 129.7 1,877.2 1,988.3 2,398.0
A 461.9 355.2 299.8 3,834.8 3,892.7 4,187.6
& 500.5 415.4 154.9 4,139.6 4,211.9 4,574.3
e 686.0 348.4 -47.5 3,657.2 3,933.0 4,331.5
Al 375.3 244.3 64.0 974.0 1,160.0 889.1
SA4: DF2020), “A7I-AR] T AAlG EA dS D A G Q18-
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3.71%% SHEAIE B A2 APANES Fodltt. webd AgA™ BA AA7]0ke A
ARG A= A A Beer #EE Aes A A e
of AGGAE Ssigoen Ag A7 Aed aEE Taolof ottt o & 4
T2 £4 Al AT AFAd e YA 4 20E 285t =Y 19 A
HZ A%t A =3Pt AlERE A=Al Aol miAle 9% °
20219 Fzoit B Al AH FH19 T3 AulL a0 Ho HdstA e "ol
ATk,

olgigt £ At AU 7Kolz Eola, £ dA4e 20209 AAGGEC] Adiy]
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