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Farllel Awga wals Avus) ga g VARX 29
2 3430 4 28 A4e] 4842 setay] 99 A welE 2 FAE 4
e AR o2 A8 1 BA0 2 DARNEA AL, BT AAEAN 2

g 2 A% KOSIS < B3l Callgd], AAAE7AG(PPD), AHIABAAS4=(IP]),
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o = RE FEjjeizEAR] 4 (2022 14-100) & F
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ADF-Fisher % PP-Fisher (Maddala and Wu, 1999; Choi, 2001 5) &= %3l 71
W w2 Y AR S Fdcte], AR A AuEnh

GE D g 992 A% 2AE HofFn, o|E Fal BAAETE FEisA]
T W2 E e B Am oA AHERFA = Q] Rieds I
it} thE-2 2 Pedroni (1999, 2004) 9} Kao (1999) &) sd =}

B AR g Al FEisE 1] TAE WS I (R 29 HE T

B R SR B
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2
M
oy
o,
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ft
:olé

(E D o oz 4%

v LLC IPS ADF PP
e | x| e | 2 | % | | ae | 3
IPI -1.10 | -0.47 | -1.12 | -0.88 | 33.87 | 32.99 |120.44* | 185.23*
CPI -0. 14 0.39 4.64 2.06 3.39 8.99 22.94 | 29.28
T | FEH -3.67* | -0.88 0.50 0.14 21.03 | 19.68 | 12.98 7.18
FHFEE| -2.41F | 9.05 1.20 5. 28 33.74 | 30.05 | 93.46% | 40.00
Ta71dUE| 3.63 | -0.67 | 9.12 | 2.36 | 3.58 | 13.82 | 293 | 17.02
IP1 -11.31% | -11.74% | -10.77* | -19.43% | -16.62% | ~17.92* |1566. 20* | 1575. 52*
CPI -41.42% | -49.10% | -35.95* | -36.64* |1013. 14%| 951. 30* [1124. 04* |1059. 36*
AHE | FEZEE | -2.31% | -L82% | -8.71F | -6.56% | 146.99* | 102. 15 | 219. 45" | 174.60*
FEHGRUZ| -8.84% | -45.17* | -27.39" | -32.70* | 709. 38* | 813. 85" |1600. 11*|1606. 33*
TA7IQUIE| -31.78% | -15. 44 | -25.25% | -19.87* | 696. 40 | 413. 46" |1687. 19%|1677. 77*
F e 5% F95E
(7 2) g 35= 4%
4% o Statistic Weighted Statistic
Cay A Ch A
Panel v-Statistic -0.58 0.85 -0.69 0. 84
within Panel rho-Statistic 2.79 1.45 2.85 1.37
Panel PP-Statistic 3.75 1.37 3.79 1.24
Pedroni Panel ADF-Statistic 3.66 2.84 3.68 2.80
Group rho-Statistic 4,09 2.24
between Group PP-Statistic 5.18 1.85
Group ADF-Statistic 4,89 4,01
Kao ADF-Statistic -0. 46

5% FeeEs
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fol

Variables Mean Maximum Minimum | Std. Dev. | Skewness Kurtosis
Call -0. 006 0.426 -0. 880 0.144 -2.587 17.550
PPI 0.165 2.105 -2.333 0.601 0.026 5.238
IPI 0. 201 3.590 -4.354 1.254 -0.353 4.510
CPI 0.189 1.182 -0.747 0.336 0.125 3.004
House Price 0.219 1.511 -1.318 0.429 0.238 5.403
Mortgage 0.577 16.731 -2.504 1.239 11. 184 147.577
SME Loan 0.782 10. 329 -2.244 0.979 4.324 47. 945
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=g 4= doka TSR Jarocinski (2010) & 99} 22 EAE FE317] sl
o] A<k 713} Gelman et al. (2003) 2] Al&X¥E 24 (hierarchical linear model) &

_°, =
011
S
_&

Panel VAR 2.¢& F4slitt. F43g& WA, =7Pd e A 9de =
Xéﬂ—é TE G AYE 2H5la )2 AREER A3} Lo A=AYR
< 2 8sto] HE Aol i 2IdE Fsta 1 AWt 35 BEY A A
FARFERS] Bite] EolEa WE 3F Hd Ao|7F AW AFEES] F4to
AAE AdE QA v BF 3 I fARE At EelE s A9 B w7t
o] Aol 7tAE v IA Folshs Fem Fgo] Pk

1) ASMEEYE Tefet 12 VAR 2

oJ 7|4 & Jarocifiski (2010) 7} A|A1 e Al RS 13k wlo]x|Qt sid VAR
23S 28] ARzl gitt, 4, Jarocinski (2010) T o] TS
zslol kg g9l gd VAR 232 AASAiTh

!

z
Ypt =T+ l;Bk,lyk,tfl + Akwk,t + kak,t tug .,

]{;:17...7[{" l:l,...’L’ t:l’...’Tk (5)

olu £ Ao oA BlE Wel ¥ FAR AFANE BEUlR
Mo @R TR 2ol 2] (5) 9 A9 nRELYS £ 2 FolHe 2 &S
(fixed effect) & AAT P2 FAT 5= Uk 6 oo} A B3] AR (L) = SIC
715 whgt 42 At

L
Ype =Tt ZZ]lBk,lyk,tfl—’_ Agwyy T Uy,

k=1, -, K, =1, ---,L, t:L...’Tk (6)

6) AMF] g @92 2 AL 7S B & AFE U7 obd A (WEE, %)
o] A}g3l7] wj&ol Holtz-Eakin, Newey, and Rosen(1988) 2] F3uhio] uwie} =z}
(fixed effect) 2 7F®8 298 mFEAG3 o] A|AD #d VAR < A}%f‘f&v}. g, o
VAR 293 5U3 e A9l 3ARYg S dysta ske-=qt 4% 5
2} (random effect) Bt} 23 g2} 7pgo] £ 39| gjd VAR 2ol A 5‘0}3}% a3s &
sl ol2 A-gaieh

rulo
m>~
Tp
ol
2
oy
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A7 gy, = k AGD ] WARS GBI F, ARAEVA S, T, F
AR E FA7IHUE) WHSER FAE Sx1 WEloH, w, & YARTE Call
=2, AAE7A S, 2209 A 712E2020d 39-20239 59) tin, E29
=89171 7171 (2008'd 74-2009'd 64) Hv)) WEEE FE 4x1 HEfo[th 8 o
o W F FElef AR A= AR EelH, 7] A4 (strong exogeneity)
g Wtk 9 ASAYREY S uelsta glo] AERI AR AR, o]
g} 358 1,9 BE B, A9 FEATE Al tad P nixee
2wy, = 5x1 WEon, HFFe 0, A ¥, 6x5 FE)Q FFEEE "Et
1 7FgEk 4 (6) S B ez sk ool o] mAT

AT
Y, =X,B,+ U,
Y, = [yk,l’yk.2’ "'7yk,T],’ B, = [Tkv By, o By Ak]’
X, = [xk:,l’ "‘amk.T}’ with Lot — [Ly’mfp ""y/k,th’ w/k@f]/ ()

Al A ()& WES (y, =vecY,, B, =vecB,) st olgfje} 2 FejE A9

$EFFE BT 5 ek

Py | B Zh)= N((5®X) 01 D& 1)

_ _ 75(5+1)
p(ﬁk | ﬂa/lk>: N(ﬂv/lk)» P(Zk)oc |2k:| ®)
7) B AFelA meld A9 AE, AL O, AA, FF uiA, 84 AV, A, 5, 3
A5 d‘f:h AR, A, xﬂ-xro]@r.
8) FZEZU9Z A3t Fele} H|ESHolA B/t Sav|dulEel vXE F3e] WskE v E7]
1

el 4 (6) ol 29 WY 7]7F(20208 3EHE 20239 59) - 19 wbd, UmA] 7|7k
002 g€ "u¥e DE Tidhe yktt:Tk+EIL:1Bkak.tfl+(A1,k+ALk.DD)wl,k1t+
Ny Wy, tug, S F7FE S ol w,, = AT F Callgs], AAE7RH,
Ay ps 2EUHY 717 ANST) Aoy 247120 nAe dgE e Baloks 244
ol

9) AAEE FZ3] fal WA, FElet 225 A AAAEIIA o] Wk
ARIVA(p) R8¢ 3335hn 248 780 aoks a7l 2 e S5u5e 3
1) kX MANSE RS e FARES $H5T o 2EE FHHE e B d
o) PAFR ALgRT ofn Fesh AWABIAE Fo] PRl RN Fuisrol]
T AAE 5 e ﬂ%*ﬁ% 1] F& AA TAE Hoig wiAIsk] 98 did VAR 2E2
T AIAE 42 AR o9} Zo] Hd VAR EgelA] eAHSel disl AL P8-S A
L3l BT ﬂ-_r’-i—c Fosten and Greenaway-McGrevy (2022) 5] ith
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A7 B, HATEE, v TYEX(uniform distribution), X, & SAYAE
(inverted Wishart) =¥ 2 wWEt}l 0|2 EUYR Gibbs EEFES APslo] AlSHE
X5 F% ol po BRI A, A o] o] drh EX]E HoF= A%

oln, Litterman (1986) 2] m|U|A&E} APAE3E (minnesota prior)% w2ttty 7By e
ot A9 VAR 2o thgh n (=5) 7le] w2z /i W alS FA38k= m
L)+5) 719 "l dldst= 5,2 &4 Alee thad 2ol ¥Aks 1de 4 Sl

~2
var(By(m, n))= A :}m 9)

Okm

ol N FEAFAA} (common scaling factor) & 9nlsh, A =0Y A 2E
AF7t FAA 0|3 A7) F75 AR o]F o] Antal sjM T = Ut AR A

NABRTE oodon M= AL 4x L} old EAES ZFEs| Y
Gelman et al. (2003), Gelman (2006) & o}#j¢} 22 7v}(inverted gamma) %3

2 A58 S AT,

- v+ 2
p(Ns,v)=IGyoc X ? exp(— %%) (10)
Gelman (2006) & 3% i (3) & FAHCRE Tt 5 7} 570 o]gl

& B ARREZE p(ec AT PR T RS A en], B dTe o
AHgakitt. B3 919 Jarocinski (2010) ©] #id VAR 3 e] F7gof] 24| Dieppe,
van Roye, and Legrand (2016) & 7]%3+ Hlo]x]¢t 3% 3)d (bayesian pooled
panel) VAR 235 Fg3taL o]& A9 Aol tgt 71F (baseline) AH= &8

i

il

2) oid =& VAR 2§

o714 Pedroni (2013) 9] +%3& VAR (Structural VAR) R3S A g3slo] 2 (6) =
ofgfje} o] EAIF 4 St
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Ak,oyk:‘t = Ak:(L)yk.,t + Qk:wk,t tep (11)

714 €, = ol 0012 24kl 12 FEEE mEs adelth i, 4

5
6) & T} 2& FwbA I4f (cross-sectional averages) &2 F&a 4 lrh

4,76, 58 B9 4,,% 4,2 32 5 Aok o2 B9 /1A FE Pt
FA7] QA3 BA 4,& ol 5 31 (bayesian pooled panel) VAR 23, #<
Y A7) QA A (11) 9] A4, Jarocifiski (2010) 2] #'d VAR 23S &3
223} olu] 9o BA|7] oA oA AUNE o|2RE ] 4] (4) oA W
stz Qg JHE A ARMFES] W} (izy) 7} AAH] tke A& &+ AUtk 39,
216 2 (1) & A8st] 723 B3Poz Agsta, ©]E tAl MA (moving
average) ] FE|2 TAlsHA th&y 2t

yk,t:(Ak-,O_Ak,lL_ _Akﬁpr)il(Ck_FDkwkﬁtJ’_ek‘t) (13)

Ehfi=
AIBAZA] 3 ARbAQ] A AAE vepdch 24 (6), 4 (11D, 4 (13) &
o=NE Y B4E Fof obelst Rol YAUS b FANLYFE 7Y F 9
o}

Q0= Al;o1

ifh=0, &,, =1

Qk’h - Qk’hgk’o{lf h > O, ék‘,h - Bk,lék,h—l+ R + Bk‘,pék,h—p <14>

o714 = Ho|A|¢k 9F Fd VAR 29| F4ddel = A9 g5 o] &
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|

S A H 3 Jarocinski (2010) ¢ 38 VAR 28 gt 3 Axox = 7
S-S A E, 3 A0l FeEleh ALAET IRl ek 24
=

=
Zg]d 5583 224 (Dynamic Multiplier Analysis) = E3l %3

B AT e A9 A7) FEA Het A9 FAa7HdUEd VA= 9T

AR 9fef A AJALHIPD, ARIAHEZHCPD, FEVHE, FEREOE
%, Zd) To e daeclo® ¢

E 13 wlox]et B VARX B8-S 43

AR AINE ENRE Jo|vf. Bk wo] x|t 3 d

wel, AiAEr

ek olv) A4

=
oS
ot =
lo,
>
F[F
%

VARX ®&e] 34
= 93 Gibbs AIZH-& 20,
19,0007 F¥-& Wela YA 1,0007) E2E o] 83tk 11 ol % (pooled) &
AlS¥ 23 (hierarchical linear model) & 283t 3'd VARX =3l LA 2
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= _101’
e
53]
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ox, ll

ol 12 FTeHE Asjsh olel U 4L (4, ) & welEeh ol 4,9 4, ' &
spAztReleta 1] 2

o el
(CPD), Fe7H4, FHHEAE(FHE), Ta71du= (571
2 ]

10) ARGl 4 gk ARGl vhex 2 (14) 7 543 gL B3l Fg€ct ol
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S vAE Aoz vehda gk E5 A0AEH o) FAguEe 1% 353
A& BARCE Felud S/t &l F/k% gt Wl ehia Qe 2
sHow 7)Hel Sl gAY, AR FE, Fegugze 19
HeFAe BT FQUEE TM)E 890w FelE.

(38 2) Wil 34 - S27|HHUE S

CIPL = F27190% ) ( CPl — FA719UZ )

5

25

12)  ATE A0AETLS YAREILE W mestel, AFATAN AR HE, L)
Abe AR B IS ol S0 bgstn ek ole wek AulAEsk 1% 3
$3ACR F27190% Pat BN 4502 A8 ATl ARE g0l hES F

WA e Ao BN 5 otk @9, 2AEs 4soz 8l tehie 41,

s

t+27] 2714 E %7}% & FeARl T2719 Sl 2vRba7t e nhe A4
e Aaw FIHAUES Y ZeR B F i (dAolAE=g HRolake-7 gl
ZdolA).

13) (a9 2DZYE FAZCZ fov|3t 25 gEidoz AsEd, AP 1% % %%73
FAZIQNES t+17] 0.009% S7MA171M, FEHENE 1% S7he S7I9uES ¢+
0.029% ¥4, t+37] 0.049% <7 ZITk AB|AMET7Y 1% Ao 2 Qe F4 ]?jtﬂ%%
PR 072 (.138% AR T t+17] 0.305% 7V, t+27] 0.279% S7FshH A7|z oz
TS fRE. FE7EE 1% dseR SA7IFUES t7] 0.159% S7FskaL t+27]e=
0.112% Z7}3ith

f1oofN N i rlo
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(E 6) SAP| QIDZAI(-4, & A,'): WS — ZA7|A0)S
o IPl 1% A% CPl 1% < |9 1% 35 | 29U 1% 4
“A -0.036 -0. 632 0. 459 0.093
Al -0.037 -0. 646 0.476 0.093
Ay, -0.017 -0.031 0.555 -0.073
Ay -0.012 -0.019 0.529 -0.073
Ay, -0. 069 -0.002 0. 202 0.017
Ayl -0. 067 -0.019 0. 205 0.017
Ay, -0.033 -0. 061 0. 407 -0. 067
Ay -0.033 0. 024 0.413 -0. 067
-As 0.036 -0.137 -0. 287 0. 086
A 0.034 -0.180 -0. 289 0. 086
~Ago 0. 000 0. 144 -0. 032 -0.077
B = -
Ag 0.001 0.173 -0. 066 -0, 077
A, 0.016 -0.102 0. 334 0. 029
e ——
A 0.016 -0. 091 0.331 0.029
: ~Agy -0.015 0. 061 -0.113 -0.073
A, 0,015 0. 065 -0. 145 -0.073
Ay, 0. 006 -0.272 0.135 0. 107
74
Ay 0.006 0. 278 0.165 0. 107
] Ay, 0.005 0. 067 -0. 168 -0.115
FH )
Anh 0. 004 0. 059 -0.171 -0.115
Ay, -0.027 -0. 405 0.19 0. 263
=9 :
Al -0.030 -0. 554 0.158 0. 263
N A 0.016 -0. 147 -0. 067 -0.013
2
oAy 0.015 -0.147 0,070 0,013
~Ayz 0.032 -0.210 -0. 440 -0. 067
A ’
Anh 0.025 -0.135 -0. 460 -0. 067
Ay 0.014 -0.197 0.755 0.097
BE - -
A 0.023 -0. 202 0.777 0.097
“Ais -0.015 0.215 0.071 0. 041
A -
Anh -0.010 0.211 0.071 0. 041
~Ag 0. 009 0.125 -0. 098 -0. 250
A 0.005 0. 097 -0. 205 -0. 250
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(E 6< S8l AA Az AT 1% ool me Fa79dEe] 4 - 34
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The Effects of Changes in the Local Economic and
Housing Market on Small and Medium

Enterprise Loans

Han Ik Jang™ - Kwang Hae Won™*

Abstract

This study dynamically examines the impact of macroeconomic and housing
market changes on small and medium-sized enterprise (SME) loans in common
(16 regions) or individual regions using the Bayesian Panel VARX model.
According to the empirical analysis results, the average outcome for the 16
regions indicates that SME loans tend to increase when industrial production,
consumer prices, housing prices, and mortgage loans for homes rise. However,
when examining these trends in individual regions, it is challenging to observe
consistent results across all areas. In other words, the possibility arises that in
some regions, access to funding for SMEs through financial institutions may
become difficult due to policies in industrial investment and housing market that
do not consider regional characteristics. On the other hand, during the recent
COVID-19 pandemic period, policy effects indirectly confirmed through SME
loans show a clear response to the increase in market interest rates, but the
response to cost increases due to rising prices appears somewhat weak from an
economic perspective.

Key Words: Bayesian Panel VARX, local economics, housing market, SME loans, policy
effects
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