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Quantifying Macroeconomic Impact of

Housing Demand Shock in Korea
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oLt SATIe B FHIS e =2 ATEs B3t AE B30 s
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=
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HHISUT H31H H2s

l. M2

RAA71(Great recession; 2008-2010)2 2.0 FElV}Z0| =i nj=- W A4S
& OECD 9353 2, 20004 ©]% -2yt A

o3}
BA
2 YT UERD o= Re] B A] WAL B AR, Tel3 o] Sst

T

@
flo
rlu
R
N

d £ ZAlsHH 1,500% ¥ ol 7HIRA(20189 & 719),2) & - W] 71%
=] ol whE S 7 5 FEIURRE SR vl oAl it Al e8>
g2 slolg A w2 FE/H g9t FR(0-13 FeAt B4, 2018. 9. 13) H S5

2 ATl Feptag] st 53] Fea Slet A] Fer1Ee) stefol Al

o1 4 Qe GRS Ao Basi FeUEdc] nEd 22 3897 olF 2
o] elxzl 3] Ago] JsHEel wek F47IdhE F YRR BEL 20109

54.1%004 201749 71.2%=2 IA ZVRISHEA=Y EEX1=, 2018. 4. 16). ESH
20189 S671¥SlE 471 SARlolA FEite] ZAIsh= BlSo] (20169 719
25%0] E3Rtol| e E15HaL,3) o] 285 HHANT] 94%7F Faitolehs AR
3 HE QIth4) o]eh R FA7|Y 0] st FHTIE0] thet =2 o= FHAH
S Uit S4719, Yot 921 BA9] FFdS AR o]d] & A7t FEEEY
Z8 3 Housing collateral effect)E 4102 FEIAIR; H50] AEHA o v|A|+= J3F
= ASIIA} Rtk
weolME M9 AdAdE, FEdaiA, 2 S8APdS 542 5= Lim
(2018)9] ATFHEFS T A7gol| SA| Atid 7B A| Mo s HiSt & el 7t
A2 QI FHuju71A 2] sieto] FA7|Y & AABA] v|R= FF= A
1) B7M5S AN le’é—’f—‘a—.“ﬂﬂﬂ = 20109 olF ARl ATk
2) 39 GDP diH] 7HARA Hl& o 97.5%2 60%thel OECD Bakwth 37| Be 4%o]
o, 20174 71 (7HHEAS ol ZHAEAEES 185.88%= OECD M= 5 1918
A3t Bt 9&1’4(‘:}; 29190 =9 THIRAE ojH] 7HARA S-S 148.9%).

3) A9 HISS 38%°I.
4) 2017¢ 7]-r FSAF HIF2 94%, B4k 0.05%°]tt



FENQ ZIATE PR DiRls E3E B4V S Biss SMo2 B/

Stk 20184 = AAIE dVde® B3PAIY 8 BaE AR|Ho]ld(Calibration)
slo] HIxwE R 4ba, FejuiuizEZEo] 10(200% steeks A9-5 ARt Fe=854
= F7A] FURtet. oA FEu71A sl S4v]de] HREUE SRS A4
A1 ofs F47199] HABAFEES sicte] Bitell ergdke mIXIth FEviuzHA
o] Wixui= ] 10(200% sheel w2k Fd 71970 4719 IARREUTS
1.48(4.13)% Sl=RIt. ol FEHiHi7 4 di2fes HHuUlE olgo] Hasial FHEE
Z °ol&2 S7ISK=t oA gL Aoz Qls] HHUEC] At vhE FHEIEC] ST
(6.10(12.20)% S7D3HA F3P7] dhzelet. 58 71971e] 4719 AREFAFo] sf=
ghof| whet AT HIXorL TiH] 0.89(3.13)% Siieict. 754 71471e] 4719 AR
FUFE 8.11(35.92)% S7FkL AHAEE 9.28(37.79% S7FIA[RE, 11 $7180] 75
& 7|4719) ARl B AR o] njAR] Zate] 4| FaE AAlS] AR
A H APARE 717 0.93(1.83)%, 0.23(0.54)% sttt 47|95 At 259 ¢
52 BT AP &%) AdFsiEke op IRt I A, g|Y ik &%,
0.13(0.25)%, S7IBIARt 71 571 2 $4719 it Haig Wald HJ=ol= vAA|

F5510q, BAIA ] 444k 0.05(0.11)% SH=HRH.
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200749 AEZR B7|A] Al o] & HSE A AAA FE7HE ik 8 ARt gl
APgol izt FAISARES] Tils SFAIZE 55| FE7H #Eo] AA(EE)ZEAe] 1l
A= FRIE tE A7E0] Age IRE Y=, ol ATe FErHvse] wek |
Slohs FHHEOIETE B A FE31%Hh olE £°1, Fairlie & Krashinsky
(2012), Harding & Rosenthal (2013), Schmalz et al. (2017), Jensen et al. 2014+
714719] B55e 7119} 7197F 5 2 Ad(Entrepreneurship) 7F & ATEHA7}
2= U513 Adelino et al. (2012)= S471U95-2 118 HES AEe] 3lof 7]
7P} B53t 78 712 9] wsof wE FegEtEe] Hso| 3 gk tal 346t

T}, o] Q7B FelAuso] Fekr| & AT & B4 7]%i71e] g5 )]

il

;:O

PAS 1A



H3IS0IT H31H A25

£ ol FE33tk= Holk 35 S8 FXg A=t & 5= qlch

g, 7Rl (F31 WEo] ofd) 348 WeS Sl AEAAY IS vd
ALATEL 2A8E. Campbell & Cocco (2007)= FE714 ARSo] ApAkay}
(Wealth effect)s =3l AvIE 2R £ 98-S FA619 A, Mian & Sufi (2011;
2014)= FEAE 333710] A4LE 7HA9] FEERNE ST 4H] S71= o]0 4= QL
Th= A2 AL AYE ST Mian et al. (2013)2 7R-E] ==(County-level) H

OJE}E o]83t AF2 B4 EfjE 429 9] FElA  Housing net worth)of Tt &
=

o
I

Lim (2018) FEEHYEA W} 47|19 118 Ws2 A9 4 3= 284U 84
A oI & AT HHELS Lim (2018)% RAlSHY, v=4AE EAT R
Sto HAHAE 7Rt Lim (2018)7 22 4= 7iYBAIE AAIRE 2gS E-81i
FEAGO] w5o] AAFA ] vl SR shg Ao Bkl =B AIE A
oz B9 A7 BA] gt 4215 (2014)+= =EAE EAUSo R Fe7149]
wH5o] AAEAR] PRl YRS AHE 583 Aolth. 1= Tacoviello (2005)2] 7
FE7A0| AXZFA vl Y A
Siith 18] oM FEHA A5 FEREERT o5 4H[¢a0) FEeg
SIS 721, ol ABARY] G-80f Qlo] FEAfH|AeL AnkAH|A|eLe] Bk
711G} £ e 38 B 242 U 5702 (2014)2F 29, Adelino et al.
(2015)0] 43, FEFHUES] F5w Aol FESIUTH= Hollkl ApdAdo] ok &
AFoe FE7HE HE2 7199 HEOSATS Holr7]aL, ol= v 7|de At
ol Y VIR ESE SRS ARV diE7 |, F 7] FElE e RS
S (2014)9F 29, =5, 719971 59, 82 FEEG ofFo] Qlo] Aolet

o]dA HAIFA 2 (Heterogeneous agents model)S A&sto] H449] JwshS A
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FEeD 2T} RO DIRls 23 SA19) CHRE) Wss Sho2
1. 2

ofelol At 2] 8 F4R49 7P, 719, FEAVY, FEAPI] chel Ani %, 7}
A 8 71910] HH )3 B4 Aehar Steady state equilibrium)el thel i=ojgic

1. 7M1
7tk 28

A W EE 7He ¢t ASAAE AYH ot 22 dRAATNAREEY
(Constant relative risk aversion) 2-83Kro] o8l EEHCH

¢ —1

uley,h,) = 1=

— K|l =Ry

U1 VA FBEE AR AN FEER bk, € (0,1}, = 100)
2 SEFUAS Lehi)el ol 2R B4 o Ao 7 ITES S4e, i

Ao} FEEF of 7} 7iQ10] B8] viAle AT $2/49E 2.

L}, o]&X(Heterogeneity)

7= =584M3(0)2 71971 68(2, Entrepreneurial productivity), F+ &F2
7R83ZA(diosyncratic shocks)oll Z®HslH o]z Qs AlSA o7 o] AH(Ex-post
heterogeneous)°|t} (F3%: Cagetti and De Nardi (2006); Lim (2018)). =5 34
(0)E olF9 Ao 2 HHEE o|FFEEXE(Transition probability distribution)e| ©+
2} SFE4 0 2 Haljlit)

7, 0'10) =Pr(0,,, <06, =0)

W 719 7197F 58(2)2 SERE G(2)0lM FEE=t] I 11 ghol FsiAd
ARbol| wHt Hotsl] el of, w712 7|7 e E2 o o] FER ATEHY &E A



o] 71% F EFA0, 2)°] AFHE T, 7= A 5 BAM0)T 7197 5
(z)& H|ISI] leaAe} 7|97 5 =2 A5 AT AYGS Attt 77T =54t
= A= , 71971= 2GS A
9= Aol Fshe $47199 ool THIASE AT AT 7197t
02 WEsl| o] 7HAAS 3t uiy] SEH o R HEdith

2 AfoMe 79 AdAckE EXeR ke B a-8AIncomplete
financial market) /73t 1A WH JRE 7= 7HE ARSEe] Bis S 5
otz o] JoH = AJAok] AHsto] A5 BE Al B8 HES Xadletr| 9
o ASS gt &, Aol =584 2 7197 529 WA 7Y AE &

Q10 Z-g3tt

i)
v
I
H
o
=
e
X
Il
o
oX,
juih
il
3

ol
1%
5,
=)
N,

\

il
2

2. 7|
7192 o] wet g7 gt SAv|de R FEHETHER Quadrini (2000); Kitao
(2008); Cagetti and Nardi (2006); Lim (2018)).5)
7L 7|9 EE

7| YFE2 shte] tiiE 7]Y(Representative firm) 22 FHJ=H, 24| 7HAE0|
f7|hE 3502 Af-2Fok= Aoz 7RIt ti7|de] i ee ohaa e F

-tjZ=kA AARRE(Cobb-Douglass production technology)E T2t
YCop = Kgop[/é'z;)a
&, 5T AR20| A Ly, Koyt FU9E A5 Vi, o AP B4, 1-a

L L5 4ER48]E(Labor income share)® 7]go] ARt & A5} & = 5AIAL AA

5) FAHAVIAR, F27|9@% 0] WEE, 169 FA71Y ARAE oF 3674 2 SAMUA]
thH] 99.9%G1 oM, ZA7|9 BARK= 153949 Hoa 22} tjH] 90.3%2 Xt}



FEeD 2T} RO DIRls 23 SA19) CHRE) Wss Sho2

QEaE0R o] Bullshs 18-S Ofulsiet o7 L, & SS9
BB OIS, K, A S8 SRR R W] 59 v 77MZo]
Bk oY) 719 Aol A AEE FIsiE, ol FEAGOREH ANE B

ZEE A2AHET} Fo] (rw) & Fo1d A, 7199 ole-2 o3t e

ot
for

2]

==

TrCOp == YCOp - (’I"+ 5)KCOP - wLCap

SATDFE2 71971 Ao E A A7 A 2ok Tl SAVI0R
TEt 719719] S&-I(Span of control) AIRECE 13} (Lucas (1978)), Fitgk
© TRl HiRt RS wWETh $47199] A AIE 7HA19] 71947 59 2o 2

E5hel, AR theat Zo EaE

o, k2 nd A2 AL AT e R UTE o1, ] igt AR e
= QIsf tho] dHEH-

vty <l
4719t S LAl ARy Aol A RlRE 2, ol 284

omRe YAE B} 2Pk Pl FUR AL ul7] 59 vl A7zt H

ok

3. 28AME

A 7 74 SHelM 28d(Incomplete)sttt. 34, 78 1A= AFGAIf]
AjHgtH Aiyagari (1994)). 4, HEAIS] 8= ¢ T471U2 di710l vl =2
A2 HE(HEeIAR)ol AHeitt. GEAIE glolk FoHoReR S dsh=
TE Ao 5= e d193 92, T47192 BEARS oFol met digolxkeo] Aol



H3IS0IT H31H A25

S| Z=oid A obEh FEEES] odge] gEE H 7149l diEelAEd] vl
&Y &0 Wb $471Y 2H(Owner)= F-89180] T o0& A=t 7i]le] S84
A GRAES Fof AR g 2okl FEE] tiojAt FEEgES £

83101

7L @RS

FEo RPAA N GHE TG 7153t FUTH Apatoln], GRUE(L )9 AR 7}
A9) 78 7430] iElo] thet Zo] 2FErh
ph
1+r
o7IA ri RO, pi e, 1, FAPRAANIES Sk

HEOES] ARk FHdoRRER g FH 7ol gEGVES w1t ¢her 2%

chnﬂ

AR] T 2T 28 520 AL Alo] £Y5H T A9oler BEE T

&9 oFE2 gEHEoIU ti71Y tiEelrkeol vlsl  tha =2 Ao= ATt

4. FEAE

7] 2 7l el 712 (p)S BE51T Xp7)9) FERS ofBE At 71HA|9]

FETrolM & = 0] FHE 2751 Gheo ' s WAsHE Bl A (k)2 7]

0) FHEMNES o8 30 ARYHHE rt+y otHr & FHAIRRES 9.

7) WEFA0] k=EHo] e 7MWVl avleEe] WEE E0l7] A5l SeAtte AR
ES THE A 7171RA, &2 aE]9] FEEGE SRS S0 A%t 7I97RA,
AREHI8-Z E017] A5 A



FEAQ AT TN DIRIs B3F SA71Y HESEY wSS Shon |k

el §910% 2485t of e ao] YL AL 1Y MY FHATFS
etk ek, Feitzel utet SRR thet 22 S8 A (so-elastic) 7

&, e FESFY THEEAES, 12 AL BE SRt FE e 12 B

F3joto] B A9 FHolA Fe FFHH )T} FeE-go] HUR AP Mapping)

5. 7HAI2] XA

7HA19] =5 34 do] utE2F I I (Markov process)& TWETHL 7P 49, 7k
9] HHAEA EAl= 7HI3(Value function)E B9l AAXRCE ®dE 4= it
ojstol| A= WA BP9 Elo|Yy 7S AT E I, 714 HH3REA] tsf| Al&gitt.

2

7} Eolg

(1) 7HAI] R o (h)2 S84 )& 7] (¢ — 1) T3t SLsich
(2 i 71z, 8 34 =3 id0)0] ABE 70 7197 E ()2 AR
7He A2 71971 538(2)S G(2)°1A 231t
?3) (0.2)5 5T M M= DA vs. 2719 LU(=7197D)re Aegich
7197 e el S B AR S AR EIH(EETE/ T EEAEY 28
Tl dierd)S 290 2eAe 7190l kS St
@) it = 57171 olgS, A dEasS Rt

8) £ ol FH7AS] 5]*:30] AZA0) H|XE o] 7 FHEREEIHousing
collateral effect)o] oJ&si=t]|, mHEAAQ] ZHH.0.80] FHHEFII0] =8 AYQA
ojc}.

9) X9 FZolA "ﬂﬂﬁﬂr 47199 &8990l Ys| R kB2t ol 7]

5 ABEA R SR



R 23HIZHT MBI H2E

(5) o 1%, A 1S SRt B8AMKa  AR)T FEES o5 )E AgsH,
7A0] 7197t 5HE o] Sg e A

o 7B

7HA19] HAVSEN 7t A Es<(State variables) (2,0,a,h) 2 % 3%, 7H19] 24
AFEAE TRt B2 7= #EE 5 Qlrh

V(z,0,a,h) = maX[ V"z,0,a,h), VE(Z,H,a,h)]

9 AolA] V= fESHe] AdHE A(=rA FY Al 2] 7H (=871 a-8)
g Vet Ve 7Y A AE 250 1BAel 7|47t 71XE UrERL o] Ao
A L % 5ol 7ML o] 2o BA7HEE-S Bk AUS AHsit) o]F.0] Aj&o
8% B0z AAMEHEAS] AA3(Policy functionk= o(z,6,a,h) (E{ W, E})
2 #7|57|2 g} & Aol 7] S8 glo] 1A XY Hgle] 7Hs3t AR
7Pggiet. o] A, 7S] A EAE A=t ol Ao B0 B &2 ASS B}
=179 EAE HEE 4= ik

7HAS] HA orrEgEAR= 2 oll wet AolohA| AT i oA glo]
HE A0 g A9 E-g 7ol Fgoke ket 9, 7|97k ole s &
203 AYatol] £ AAra 40| oF, TE| 3 ARZGRES ARSI

AR AAS At 71419 A5 A= thaat o] E3

V™Mz,0,a,h) = max ule,h)+BE[V(Z,0,d 1))

-
c,a ,h

S.t.
ctph'—h)+d =wld+1+1)a
c,a' =0
9] citA R o] mEH THAIAEL AFAST F-8ARL] gigt ojxkaE e 2 14
HH, ole 79 BA7 | a-8S Siskd & s F7] &8[9 AVIE et As 9



FEO 24T} PN iRl 5k S4TI9 ESE Hse S0
afglo] AL, Tt me] Thests 9faf F1le] BARIACK Y = 02 71,
7 HFEA7 DR M4 ARt 719 H 48} BAlE thedl Zo] EAH,

V*(2,0,a,h) = max e peule,h) +BE[V(Z,0.d',h")I6]

ca' h'yn, k,
S.t.
Da=k
ctph'—h)+d = {zk”'n”z—wn— (r+ 5)k}+ (1+7r)a
LC=L"=0
c,a =0

Q) a<k

ctp(h —h)+d = [zk:ylnwfwn*{(rvLé)(avLLC) +(7'+5+'y)[/\vc}] +(1+7)a

a+ L+ LV =k

h
¢ < p
- 77H1+7ﬂ
c,a =0

71%471e] A Aest A1) sk BAIE wEAre] 25 BAleh S A
A5k, oARAIFA]S] Suio] Lpehbe A5 0] Q40N Paso] o]0 thRjslo]
Qleks oAl o)t 91 & 4= Sk R, 7197k AL AHEEAHD ABate]
2018 AE0| o] et AREYHS, Tel3 F471919] of@o] Feichs RS &
QU% 2 Ik, 71917h0] AZo] AT 2 AL (0 = k), ThE glo] AHEzTo]
FRs e, AHo] Sl 8-L T|giat Sshet, v, 71917h0] Ho] Aol v]
A R A9 (0 < k), LHEEEL )22 5o 22oH) k. grrke A%0% =
Gl AH20] SAEI8-L | 9lat ST ¢+ 6 91 W, BEHTIER 2ESHE AEo)
SAMIGL 404y B HHTHE U %0 29 A9uT} kot g YIgke
A% 9 GRGES A0 BT, olF HolAl AHEFglo] Badt Aol

guree B8



HHIZAT W31 H2S
6. Yot F

N8 74A9] A (2,0,0,h) B s 2 7|52 SR BR9] A T E o
Lo 2ASL WEATIE 7EE: {V(s), Vs), V), B {o(s), c(s)
a'(s),h(s)k(s)n(s), LVs), LNs) }, 7HEHS (ryw,p), TS
AR (K s L), 7VAl B2 & (s) 2 oFRTE (HF, s = (2,0, h))

)

Seet

ot

A, AR (r.0.p)7t FOAE, R 7HAE ZAe] BAIEES Sfsthie
AAGSZ AT,

S, R4 (rw)7t FOIAH, o719 ANRATUH K 0 Ly, ) O
Seiskeag BEARIC

LS |

A, 7 B3P (s )= ARl 24 B

st
A, 88 A (w)stel iesAPg2 Akt 10
Nayt [ns)id(s)= [1{o(s) = Whods (s)

A, FEAHA(p) 1] FAVES BAtEIch 1D

/ h'(s)d® (s / hd® (s

o AA, ASPAPE gArE

o

V=1V = O+ oK

oV, O K, L' =zt AA) AFQ] AAY, 4n], AR, R
Q]
=

A, 7P £32(@ (s )= ATl 24 HatsA] ekt

10) 1{~ }= 23 <o BAVE FL 49 1, AA
11) &

2 7
AR HARAL AR EFFO|A FHEEE0]



R 27t AN iRl 28 S4719) hESE) 1SS SMo=

. B4 &3

2 Aol AR dEHS] 2 A 2018 o= AV AHustA wES

T V=T B PSS AASIAH(Table 1) 32).12) 29| 17]= 1@ 02 AR,

ﬂl.?.‘f

79 esiH(0)= et 2ol 21 FHE 13 A8 AT (First order
auto-regressive process)= T=CHChang and Kim (2007); Lim (2016) Z=X).

logf, 1 = pylogt, + €0,t+1
€0t ~ N(O’U§'>

=50 13 A8 ATEL Tauchen (1986)91 wet 97i2] 2]= H(Grid
points)& °1&3] oliFK(Discretize)tAH. ©f W, A7|jAIg 2] &E4 E4E 1t
gokz 2= (g, 0) = Lim (2016)] (0.792, 0.354) & A& 13)

7197t 58 ()& TR o] 71 AR RRE FEEE 20 PR

G(z): logz ~ N<0703)

7197t 539 BEabde 271 FREY) BEHA0, )9} 7197 59 7IxbE 4
&S S5k ool el E 20179 7| FAE R EA ol W= 20169 47
A5 272 627 64 N, EE7192 5775 14 A=, o] 9 HI&S Lok B4
719 AEES 10.85%2 ARIESITH1Y) 7147} 589 AUES o el
(=0.005)= 201749 4719 4BES BTGl 11 gks 27sIqith 21 gHaxe
HZFAH0,)2 20179 F2719 & AF10%(BD)/5H190%(H) B8-S eFAEs A
th. ti&71E $4719 A9 10%9] HruhaS 4.19 9, 519 90%<] HetiiES 1.1

o =

12) 20184 doJg] o]-&o] E7Fsd 9ol ghsto] 20184 o< Ho[eE &85ttt
13) Lim (2016)2 #=w-59d 1982~20129] YEAEL ol83lo (py.0,)S g3tk
14) 547192 11-8<910] 300 ©ulwkel AFIAAE S=3ict



el 28T M31H M2

(Table 1) Calibration

Parameter | Value Source (or target moment)
o 2.0 Literature
Po 0.792 Lim (2016)
Oy 0.354 Lim (2016)
P 0.005 Small business exit rate, 10.85%, 2016
7. 0.80 Ratio of 10 to 90 percentile average sales of small

businesses, 3.716, 2017

8 0.969 Ratio of net capital stock (excluding land) to GDP, 3.61
v 0.416 Share of small businesses’ value-added, 50.9%, 2016

«@ 0.36 Literature

) 0.06 Literature

Ny 0.90 Limit of housing-backed collateralized loan of entrepreneurs
r 1.69% Average base rate for small businesses

vy 3.53%p Average spread for small businesses

K 0.053 Homeownership rate, 59.9%, 2017

7 0.246 PIR-LIR, 2.948, January to August in 2017

o2 i AH9110%(B)/5H190%( B ) HlE2 3.716°11L, 0, 9] F2 0.8= 2%
=k 7147t 589 21 FHEE okskE ff5l 13709] 1EE e ARSIt o
St 18E Mg 50 WMEARR, A%t 185 & 99.5 WESRR Ak, I Ho
BT 57 20] Heg yrx] 117]9] 12l Ho] gke 24519t

FEU|EAR Q% 7R 888 Kok ki FEATAY SRR IFS F
£ molt), TREAGEA o 2y 201749 FHAGEL 59.9%Ah £(=0.053)%=
2G| AT TGO FEAR-80] 59.9%7} H=E AEBefol A5t AH
Sl A (o) = BAEIS wE} 2.002 gho 2 Hgsiict



ZFERE ATt NZAHDN OiRls B8k SA71R HESEY WSS Fhoz

y= Zkl/anu(l —a)

2744 (2018)2 A FAARAXALE Sl 71GFEE P HiE ERe A
HEE=H 201689 F4719 F7PH A2 256.9% dor F FUPHA| 504.8%
4 5 50.9%E AABIAT. 4714 ArterolA =] vt sl =S S5ke
24 v(=0.4162k= 20168 & F7PHA A2 § $4719 BlIE 50.9%E BRI
Th15) AR aSE e o) A3 A7PIAE(0)S TS W I ghe 44 0.363%
0.062% A3t

2 AFe R /TAEAE skl FRIECIRRE(r)E 80 R Fofl Ao
7Pgeit digdele 84 7IEegale /KRS Fo8 mEue), 2Asel o
29 2017¢ $47|9HE Hw1E2 e 1.69%3ch wEhA 2yo] Rojglo)Re-2
1.69%= 4453110
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(Figure 1) Entrepreneur’s Optimal Capital Input and Funding Sources
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(Figure 2) Distribution of Entrepreneurial Productivity
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W7t sES 7R TSR 71 o= R WSk AloleE A50 % $Eslo] FES
A A = ] 2l BEEH.

(Table 2) Key Moments

ot

mlo
£

Moment Value

Homeownership rate 58.19%
Housing-price-to-income ratio 2.948
Fraction of entrepreneurs 22.95%

- Homeowners only 17.19%
- Renters only 5.75%
Aggregate output 3.528
- Corporate firm only 1.732
- Small businesses only 1.797
Aggregate labor 1.029
- Labor employed by corporate firm 0.310
- Labor employed by small businesses 0.719
Business exit rate 12.09%

- Home-owning entrepeneurs 7.68%
- Home-renting entrepreneurs 25.27%
Business entry rate 3.60%

- Home-owning entrepeneurs 3.68%
- Home-renting entrepreneurs 3.51%

21) 29 ol EAL TP £ME Fohd ollEA 2t 245 7197t o] ack
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(Table 3) Housing Demand Shock for the Model Experiment

Decrease in housing price
Benchmark
10% 20%
K 0.053 0.041 0.034
Homeownership rate 58.19% 55.98% 53.60%
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HPAALS Asf Tz sito] ko] oA st & T =254 o3 7+
S B9 AL PR C 2 FEEESA0 FEivE A E] Sl AdReIA -
(,€)2 249 - AU 29 (201849 =734 Hin] F=Euu7120] 242k 10%, 20%
SHEFol7] §18f w ghol duit stetslior skeAlE AXtste] 8] =8329] 2718 24
SFITt. (Table 3)°ll4 89Fd Bfel o], x7} MRt $2]Q1 0.0530014 0.041,
0.034% stfsle 3% FeHiui7 A2 Aot gjv] 242} 10%, 20% SF=f, FElafg
= 58.19%(HAF2)oNA 55.98%, 53.60%= SItRit.

A ez Ee shEo] A 7197kl AAtlArael vile S AmEAL

(Figure 3 Fell1 stk Alo] 228 717ke] BEARE 0] me HHAjes

{Figure 3) Optimal Production and Financing Decisions of Home-owning
Entrepreneurs: When Housing Price Decreases by 20%

(a) Capital input (b) Leverage ratio
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Note: Subscripts 0 and 1 indicate the benchmark economy and the experimental
economy, respectively.
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Qo) e]A) Hlgo] ofEA] MSlSH=AS HARIH (Figure 3 2 = 2, A 495
SAlSiIh. QA et ulel o] BgAHKa)o] k* (FEAIM] S WA S B
o] 22| AEEQE 50,400 HIAA] FSHe 7I7He RENS thES B 2w 2
BAHk0] a=[0,22.5) 21 71Q7He HHTiEEEE ok} ojxpigo] & TeutErt
X B85t 719710] F8AIo] SRISE tEolErt Ashl BEuTEe &
MHoR FgAoR TiAE) el lo] steidt 49 SHthE Aol el
we} 7197h0] BT o8- AL (1> L, L/ K> LK) 8 312 A
of WAl AEEQS §AI5H] ST FRinriEo] olgo] SehEtk L < L),
LK< LY 1), FgAe] € [22.5,50.4) of SRkl 71917k e}
7 3jet Hol ofn] AHo] TANYALEe] BEPTiEo] of<u) 8-S Stalshe Sol A At
29 SIS QG o] FEHTAES 851X it wWebd o] A% FelujulzlA

sfero olgt Rl 43S P4Vt RS olg S71 ololiA o, HurlE

(Table 4) Small Business Output, Capital, and Loans: When Housing Price Decreases

Homeownership status . Collateralized | Non—collateralize
of small business owner el loan d loan Ol
Benchmark 0.1985 0.0000 0.0258 0.1175
Housing price 0.2146 0.0000 0.0286 0.1284
Renter 10% drop 1.0811 - 1.1085 1.0928
Housing price 0.2698 0.0000 0.0297 0.1619
20% drop 1.3592 - 1.1512 1.3779
Benchmark 3.2576 0.7288 0.0082 1.6792
Housing price 3.2094 0.6605 0.0087 1.6642
Home | 10% drop 0.9852 0.9063 10610 0.9911
Housing price 3.1230 0.5370 0.0092 1.6266
20% drop 0.9587 0.7368 1.1220 0.9687
Benchmark 3.4561 0.7288 0.0340 1.7967
Housing price 3.4240 0.6605 0.0373 1.7926
All 10% drop 0.9907 0.9063 1.0971 0.9977
Housing price 3.3928 0.5370 0.0389 1.7885
20% drop 0.9817 0.7368 1.1441 0.9954

Note: the bold numbers indicate the ratios relative to the benchmark.
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(Table 5) Key Moments: When Housing Price Decreases

Decrease in housing price
Moments Value
By 10% By 20%

% of entrepreneurs 22.95% 22.92% (¥0.03%p) 22.91% (¥0.04%p)
- Homeowners only 17.19% 16.73% (¥0.47%p) 15.67% (¥1.53%p)
- Renters only 5.75% 6.20% (A0.44%p) 7.24% (A1.49%p)

Aggregate output 3.528 3.526 (¥0.05%) 3.524 (v0.11%)
- Corporate firm only 1.732 1.734 (A0.13%) 1.736 (A0.25%)
- Small businesses only 1.797 1.793 (¥v0.23%) 1.789 (¥0.45%)
- Share of small businesses | 50.92% 50.83% (¥0.09%p) 50.75% (¥0.18%p)

20% oFFet AL 71 AR 0.13%, 0.25% AFssich oht 71y A 2=
4719 A ZAES A v IAE ot AL 0.05%, 0.11% S

(Table 5) =)
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(Figure 4) Transition Path: When Housing Price Decreases by 20%
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(Table 6) Small Business Output, Capital, and Loans: When Loan-to-value
Ratio (1) Decreases

Homeownership status of Capital Collateralized | Non-collateralize Outout
small business owner P loan d loan P
n=0.9 _
(Benchmark) 0.1985 0.0258 0.1175
Renters . | 01988 - 0.0258 0.1178
= 1.0015 1.0000 1.0026
n=20.9
; (Benchmark) 3.2576 0.7288 0.0082 1.6792
omeowners | o 3.1910 0.5382 0.0116 1.6714
= 0.9796 0.7385 1.4146 0.9954
n=20.9
» (Benchmark) 3.4561 0.7288 0.0340 1.7967
- 3.3899 0.5382 0.0374 1.7891
= 0.9808 0.7385 1.10000 0.9958

Note: the bold numbers indicate the ratios relative to the benchmark.
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(Table 7) Aggregates: When Loan-to-value Ratio Decreases

Loan-to-value ratio ()
Aggregate variable 90% .
(Benchmark) o
Aggregate output 3.528 3.524 ¥0.11%
- Output by corporate firm 1.732 1.735 A0.17%
- Output by small businesses 1.797 1.789 ¥0.45%
- Share of small businesses 50.92% 50.77% ¥0.15%p
Fraction of entrepreneurs 22.95% 22.95% -
- Homeowners only 17.19% 17.19% -
- Renters only 5.75% 5.75% -
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Abstract

Korean small businesses’ heavy reliance on business loans collateralized by
their real estate suggests the vulnerability of SMEs to housing market
fluctuations. To quantify the impact of housing price changes in response to
housing demand shocks on the small business sector and the aggregate
economy, this paper presents a heterogenous-agents model characterized by
households’ choices on housing (to buy or sell) and occupation (to be a worker
or an entrepreneur) and an incomplete financial market. The model is
calibrated to match salient features of the 2018 Korean economy. The model
experiment reveals that a drop in housing price lowers the upper limit of
collateralized loan for small businesses. It impedes their optimal production
decisions and results in production contraction. The consequential decline in
labor demand lowers wage, inducing a slight rise in the output of large firms.
The amount of increase in the output of large firms; however, falls short of
making up for the amount of decrease in the output of small businesses so that

the overall GDP of the economy decreases.

% Key words: Housing collateral, Financial constraint, Small businesses



