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An Analysis of the Effects of Macroeconomic Changes and Housing Policy
on Housing Market Using a Macro-Econometric Model
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Abstract

The link between housing prices and macroeconomics is growing. Moreover, the effects of housing policy have induced
changes within the complex economic system. These changes have created the need for a macro-econometric model to
assess housing policy. Studies assessing the effects of housing policy do not reflect the economic structure. Furthermore,
macro-economic studies do not often examine the housing sector. Even studies on the real estate sector focus on the
impact of housing policy changes an macroeconomics rather than on the housing market itself,

This study analyzes the effects of housing policy using a macroeconomic structure. We establish a macro-econometric
model consisting of 25 identities and 23 behavioral equations for four categories. In addition, we simulate eight different
scenarios to analyze policy and macroeconomic effects. The analysis shows that the housing production and lending
restrictions have downward effects on housing prices. Further, macroeconomic changes due to interest rate cuts,
increased liquidity, and fiscal expansion have increased housing prices. However, an appropriate and timely response of
housing policy to macroeconomic changes may minimize the problems arising from a sharp increase in housing prices.
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Table 1. Overview of housing policy scenarios

Category Contents
Seenarol: - 4ca zeorsizt 108t 3 5%t
9 Increase of 100,000 in housing permits in SMA
supply
Scenario2:  $EREH|IREH FEPIF7L 102 S E7
Housing Increase of 100,000 in housing permits in SMA
supply and non-SMA
fgﬁgﬁ{;’ 8 zegersdionzs
restriction Decrease in mortgage loan amounts by 10%
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&9 7]50] opd Zhef 7]50)7] wjEo| 74 Aul7} A E] o] A
S =5 5300t E40f B8 AR 200349 1487107141 20179
457171A) 9] Zk7 oY, AR} W42 Q18] 2006 1877 o3
Z7F HAPBteR, AuE] 9] A2 20064 127)%EH A8E
=E 319},

AT gA] & A9 BYox FEAF o] FE7tA
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A3FL Fe7HE o] 232 2o] a3} Qo= FeHA L 5=
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HIAE AU B33 S 248 4 ok

FeOdROIEN] 12T (Figure 209} 2}, FEFEYE
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Figure 1. Causal diagram related to housing supply
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Figure 2. Causal diagram related to mortgage loan amounts

Table 2. Simulation analysis results related to housing policy

(Unit: %)
Scenario 1 Scenario 2 Scenario 3
Category - - .
Nation Nation Nation
wide SMA yide SMA  ige SMA

1 000 000 000 000 -194 -264

4 0.00 000 000 000 -135 -1.88
8 006 014 012 026 -069 -098
12 -088 -29 -1.58 -281 -036 -053
16 085 347 -163 344 021 -032
20 06 -314 -1.07 -314 -013 -021
24 046 29 084 292 -009 -0.16
28 -039 -272 071 274 -007 -013
32 035 -258 -064 -26 006 -0.11
36 -033 -245 059 -247 005 -0.11
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Table 3. Overview of scenarios for macroeconomic impact

Category Contents
Tadios  EEH02103)

monetary policy Raise in call rate by 0.25%p

Scenario 5:
Non-traditional
monetary policy

M2(H2IS3]) 10% &7t
10% increase in M2

BYAIZE10% 57t
10% increase in current expenditures

Scenario 6
Fiscal policy

Private

+ 4
pen ditte—> GDP —p=Housing Price

kS - +
Call Rate —p-CD Rate —3- Liquidity(LF) —» ¢,

+ —_—

Corporate Bond » Residential Building +

Construction

3 Facilities s
Investment

Figure 3. Causal diagram related to call rate

+ i + ; + - o
Broad Money(M2) —- Liquidity(LF) —» Ex;;::ittire — GDP—» Housing Price

Figure 4. Causal diagram related to M2

142 "2EAE, M6 M4Z (2021)

Current Expenditore 4 Goa'e'm'm;:h:emu Govemnment 4+ + ! .
(Govemment ——>» oRETAET Expenditure —#-GDP—— Housing Price
Finance Statistics g ey tictios - (National Accounts)
+ +
Civil Engineering
Construction

Figure 5. Causal diagram related to current expenditure

Table 4. Simulation analysis results for macroeconomic

impact (Unit: %)
Scenario 4 Scenario 5 Scenario 6

o Nation gma Nation gy Nation gy
1 0.00 000 006 012 023 051
4 0.06 0.1 1.22 1.95 0.86 19
8 008 017 074 126 125 276
12 013 027 048 088 144 316
16 0.21 0.43 035 0.68 157 344
20 022 048 029 058 145 317
24 0.23 0.5 025 053 136 297
28 025 055 0.23 0.5 132 288
32 027 059 023 049 136 297
36 0.28 0.6 0.23 0.49 1.41 3.09

AR 4 AujERbe] FE v|A FE7tEe g3 v,
FE3HM2)9] T2 == (Figure 99 Zth, FoE3= 6
7185 (LF)E B3l Ukav|et GDP 52 AA FH7HE
FEFE v3Y, &, 548 U2 A% AHHE Asanet 3
71 QI3 AA A% Adrt A vehddh, AAAAEY
TFEE+ Figure 59 2ot A4A&2 S8AATAEY 4
AR AE G vA]H, ol FUALL] FRAHR o
o1# GDPll ¥t = 1L, o] o] FE7I A FaFE v]AA €,
3 JRavs EEALFAER o]ojA GDPE 53 9714
of) o] AFHHAE 2=},

AXNZA Y FeojujrZe] 3t YT AlEdolHstd
(Table 4% 2= ATE d=th, 8 Ushs gt FolE B
o|n] ZA7|1Z o2 Aol 0.28%, SEH 0.6% 552 714
BeaaE Yepdith, 5549 $7ks 540] 718ia 27)o) &
713 o2 o H=ol 1.22%, FEA 1.95% 752 71 s
AIE 245, A71H 02 A=) 0.23%, LA 0.49% FF2
7V8 A vepda, ARAE g A /4 T
ol 28713 A3 UehfA]= FA9 4 $742] 21532
2 A53te] A Aol 1.57%, $EE0 3.44%2) 714 A5 E
W7t verdtt, O 3 46 471 BtEo] AF O 1,.4%, 5
Tl 3.1% $ELE Sk A28 Yepit
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3. 7AAIZH Hslof cHet el (S

o|F% TR E= AR AT AXNHAA W=
yigoll weh ek gEgeo] qEA vepdtt, S8 9 A
A2 ARk H Slof Bt 85| AFE I FEvtA
off T3t 227} H9Alo] 57] of He s, FeHAR
S SlsiAl= FEA R 2 Eet 2o Fasit, o) 9
3to] AL2] 2.5 2}4J5HH (Table 59 2T}, AlLh2] L 72] ¢
Hl A FR7IHCR R Qe AHE YEille BN
3 AHe] 3ol W ALl ese] B¢ ©71HQl A3t
€ Uehii= v S tiatAl AEe] 23t o
A AuE|eet FA% fFEE AJgsigion, B9 aavt 2
Ueld 4= =S AIRE 24 2 BFlAM AEHE
735 397 Fel vd] 2} vehdes Alfle] BE S48 WY
8t 29 A A ZEshes ST, E-E AlLE] L 89
8ol digtAlel i3l 12718 =A5H A

AAXNZBAA wste] dizk FEAPY dis AlEdold de
(Table 6)3} 2k, AUzl L. 79] B9 3F4Y G3p7} vehhs
Al719k= 7Hstete] Yeh 7| = SR, 712 os A=l

Table 5. Scenarios of housing policy responses to macro-

economic changes (Unit: %)
Category Contents
BAAIZ10% &7,
Scenario 7: M= REHOIS|TL 100 5 &7}

Fiscal policy+ 10% increase in current expenditures,

Supply policy Increase of 100,000 in housing permits in
SMA and non-SMA

Scenario 8:

HLOIEEHM2) 10% 571,

FEHCIECIEN 10% 24

10% increase in M2,

10% decrease in mortgage loan amounts

Non-traditional
monetary policy+
Policy of lending
restrictions

Table 6. Simulation analysis results for housing policy's

response to macroeconomic impact (Unit: %)
Scenario 7 Scenario 8
sk Nationwide = SMA Nationwide = SMA
0.00 0.00 0.06 0.12
4 0.00 0.00 -0.49 -0.43
0.12 0.26 -0.13 0.03
12 -0.80 -1.12 0.03 0.23
16 -0.27 -0.72 0.10 0.29
20 0.23 -0.35 0.13 0.33
24 0.43 -0.21 0.15 0.35
28 0.53 -0.08 0.16 0.36
32 0.65 0.15 0.17 0.37
36 0.74 0.39 0.17 0.37

0.74%, T=He] 0.39% T2 7HAS HRekgic), Al
o] it o]l oA I I 2AES 2AT B A
AR o= QIF ASATE AHAI7l= A S 4 Qi
AlUE] @ 89] ol = HIHEH Fee] dr)4 anks &
AR oz Aaste] gAY 58 ThEojyct dr|He
2 03]8 0.6% =2 71482 auz} vebga, A7)13e=
Aol 0.17%, $=H0l 0.37% 204 eH3F Be7} 7153t
et 454 Sflof oS3k F A diE 1A AFo] Yadhe
ojujgitt, ol& F3HH AAHAAR] H3lo] 2 AT TP
o & g3t 3% 71 Ao R A% EAIE FHaslst
7H8E& A o2 TEE & IS AR

V.ZE

2 At ANAZERS o188t T AXZA ¥
B} FE7A vjAls e FRE R BAsge, F3t
A 9 AR o= QIR FE7tA WFof o8’ A Y
e AABY, A AaE aoRsl tha) A A, 9
AR B = AYH e FE7HH| i Ayt &
Az, FEEEolU diETAl 52 AT A2 SofAl
FE7H vjA= AHBAE Bl Ao| A" o2 ol
2 FERaol Aaio] digt 31213Ql AlAle] o EAfRITE
P £ Ate] AFE Hlojge 7|23t 2483} FEiet
detAe 25 FE7H4 sEfads HeEglth AlfAes
B FEIEde FEAER At AP s aufet
FER S E B HHAY sk &g B FAl F
HAMEAE B3 A7 &g Yol Asanrt Ut
oL, FeAt FollA LERd st aato] wjs) gyFo] 2
ek, FERIS 7R AAl FHoR o]ofA|7|7HA] A7} EAY st
o I w5 AAE 7L F9vtE sk ks WeRIth
¢ digtAle AFHA Rl I F= A A
648 Ha T 28 FEolAe 28-S vehio] Al 544
I RES-S olEe Tt

EA, AXBAA WaP} FE7120 vlR]e 9ol EARITE
=9 sk, 754 &, AAE Sl T FE7HH g &
TE SAT A0 B FEUHE ASENE UEdith o=
A7t i FER e BAGEE, AA AR 2] 5
Ej7170] nigsiA Y=t Holth, E7 o =% S
I AR o= QIet FEAPFe] 71 e AT FEA
oz sl FHE 4 Y= A= eyt FEAR didt
BH7} dehe AIRLE 1Este] AlEd ol A, ARAE
T2 83 7RGl Hheste] 3EEAE WAL, 54 &
= IRt A A 2) W] dhs-ste] tiEtAlE AMSShe A
o] a3l Aoz FAHU.
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o2t £4 ik IRLH9 A HollA AT 34 TH
7t A& A9ske bl 71998, KBFEmiuzHE FAl
7lE0 2 FEZIAL 2020 197 A= 9.25%, £EA 11.6%
Aslglt, olE 2 A9 3F KoM ATEd, I2LH9 o
& BN A71RF L &5 BA, 4] 2% 59 ol{E A
2l 283 8 ARAF o] o]Fojx RoflA 7]Qlshs AR
T 20209 29 1.25%°19 7lEa2he 202018 5¥ 0.5%7}
A "ol AL, 2020 149 2,929 01W FolFEHM2)= 202149 1€
10.1% 5319 3,22427F H{e}, E3E 20194 370.5% $50]
H AAAAEE 202049 12.5% A5 416,622 F718FIL
gHH oljjt A% o)Al A= FEHAR S 3w, o
A, A § oRE =30 EAEtgou AFAR] ik
A AoR Bt & AFoN FeFEe] MY A8E
AREEE FERIE 7L 2= 20159 AR 2R 779§, AN
419+ 31 vl8fl 2020990 A= 465 &, =W 259 Tof 71
ot =3 FEgRgENe] Aoz 20209 19 843%04]
20219 911Z=E 1197 8% F53H3iTh. AXNZAA B 4 &
oA FAEI} AFHH 02 Yept Ao s B 4= ok

o|2fgt eito] oJojof| Etalal & Hls thaa) T2 A
£ Add. A A= AAZ EA40A 2= Aol AHAA &
AL ARNAA FEAA F8 ZA ErE e FAS YT -
U= o] gy FEAP] A Qo2 Qlste] WASH= A
o vh3-9 Zjo] el o] HAZE k. AAZAF st
gt ti-3o] =T HleEH, e FAEA], ARIEAL}
HARIEA] & A S40] wiet o & oot 2 A7 3F J
3 g3t vhE 2](2014) 5 AT Ao Yzste] 24
I} vl EYY] LE-E B ZASHHAIT Kt HE23tE A|Y
2] B N9 5 Sl B¥ 9 753 A7t Bast njAlE
A AatE 3 Bekd Eavt o

5 WA= o] 2Fsk= WAl tigt Aol FHAIRFE
ZIdiAlEe] S Bol won, TR w3 FHo} AA A
3 Afojof] AFet AA7} S 7971 W), Aol Ayt
AZe] HhG e AR BRI, AlAI R4 0] Slo] of=dt #Al=
A4 AlgY AlE FAISE O oEEE A4 B
20| 74 F-gAt didjo] A1 Wt E|o] o] F £71 4o B
8= o] 37 EAR B A7 o2dt EAIIA £eflA] A
Al go] olFolx]= d] A A s|7tet AA| & 7
L AT WS 9 Qe FYHRgE] BEE 7|22
ATE AP, o= HAl AY SHLE WP oA
o] oy, o] vtz gt Avh} 7| &3} 5-& v
314] Tk HollA A AL 4= At

A HRE 7]E dlo[HE AMgllA 2= EHAlelt) FHE o
&zt AlEF o)A 7S] PEE R At AdE gy, A
T2 209l By AAlER= Ao dAH] AFE L i},

B3 &
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oo H|a} 7|& Elojjof 7|HRE e WaE e wAof HiRt
ASH 7|7t Aollx 24& Adithe H ZAe] At 2=y
B Aol 7128 AFH|olE 2] A2 8 WaE 7he] A
7t T2k vl 7L ek 74 HAE Ao, & a2 24 7]
Tt 224 A% Be 224 ol F A% AEaye] b
Tk, FEAPG Al 2ol AAF 8.9 digt BAo] EokAl
T 8% oA, S1et 22 S A% AXNAZFES a7t
A& oloF & Aol

Z1. A20] 8| ZTF2 £2TH09| 38 BX 25| P2 SO 0|F0]
Hgton, 20219 28 4Y ZEREH0|A WHES FTZES 3080+0]
ME ME 320 5, I Z7| 290t & 535 T35 830 5 Z2AEle
MM,

T2 FHo| S YTt Q7R ORI |7K= o2 2PEat AlZio]
STEH SH7IECR HHE LRIt QICt ESt FHHEHEW| 5
719] FR0= AIE o7, 32| & CIUSt RS0 o&) FFERR, F
EiiHrfEolo| 717} tHEFASl MI2Tt & = it xRt ClF
719t HECiEAS S5 AR 25400| HMES0| LIEHATH= Eof
M olof =EE U= H M7t Zesitis M2 oiFs| REsi.
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FE1. E:"'EC’ . Variables Contents Unit Source
Appendix 1. Variables i
HClIng Housin
1) Lt HCN construction permit Unit 9 KOSIS
1) Endogenous variables issued
Variables Contents Unit Source HD Household loans #inbillions BOK
cD CDrate Yearly%  BOKECOS  Hp Housing prices M ange KB Bank
Consumer price . -
CPI iridex P 2015=100 BOKECOS HP.S Housing prices inthe # in KB Barik
m = - SMA thousands
D_EX Total exports deflator 2010=100 Senerat
P data HW Housing wealth # in billions S:gerated
Generated
D_GDP GDP deflator 2010=100 ;
= data Construction v poi
: = IC A # in billions BOK ECOS
, R~ enerate
DD Domestic demand ~ # in billions it Housing
— ICH construction # in billions BOK ECOS
EX Total exports ¥ in billions BOK ECOS investment
Government ;
) R Non-housing
GC consumption ¥inbillions BOK ECOS ICNH construction #in bilions BOK ECOS
(national accounts) investment
Current expenditures . ... i ok
. # in billions/ Civil engineering
BEE (consolidated central ) BOKECOS  jaenp construction Win billions BOK ECOS
government balance) vRatert
Current revenues P A
GCR (consolidated central Winbilions/ g\ rooc IF Facilities investment  # inbillions BOK COS
gavemient helance, year IF Intellectual property i hilions  BOK COS
nominal) products investment
GDP Nominal GDP W in billions BOK ECOS IM Total imports # in billions BOK ECOS
Government ; #in
expenditures Wi bilions/ JP Jeonse prices thousands <B Bank
GE (consolidated central it BOK ECOS —— =
government balance, Y JP.S Jeonse prices inthe  #in KB Bank
nominal) - SMA thousands
H Number of housing  Housing KOSIS Seasonally adjusted
units Unit MLF LF (term-end # in billions BOK ECOS
- - balance
HS Number of housing  Housing KOSIS )
= units in the SMA Unit PC Private consumption # in hillions BOK COS

(Continue on next page)
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Variables Contents Unit Source 2) 2l )
— 2) Exogenous variables
PP Producer price index 2015=100 BOK ECOS
: Variables Contents Unit Source
Domestic demand P
R_DD (real) # in bilions BOK ECOS - Business survey _— —
R_EX Total exports (rea W in billions BOKE
| ) winbil OK ECOS lex
CALL Callrate Yearly% BOK ECOS
Government
expenditures cpa Construction
RGC (national accounts, ¥inbilons BOKECOS CBSI business survey Index KOSIS
real) index
Households' current Increase and
transfer expenditures ,. .. Cl decreasein #inbillions BOK ECOS
R_.GCE_TR  (consolidated central wégrbﬂllons/ Saegerated inventory
government balance, Y s ;
expenditures _ enerate
: D_GC ol 2010=100 Generated
?urren} (rjever;ues : - - (national accounts) data
consolidated central W in billions/ deflator
e gO\be rment balance, year e Construction Generated
rea 2
e bIC investment deflator “H10=]100 data
R_GDP GDP (real) # in bilions BOK ECOS "
ousing
Goerticet D_ICH construction 2010-100 Senerated
expenditures i hilli investment deflator
R_GE (consolidated central ::r;rbllllons/ dG:tr;aerated T S
government balance, ivil engineering
real) DJICSOC  construction 2010=100 Sorerated
& red investment deflator
; i enerate
R_HW Housing wealth (real) # in billions data _— oo it O ——
T = investment deflator data
ructi 5w
R.IC investment (real) # in bilions BOK ECOS Intellectual property Generated
Housing D_IIF products 2010=100 data
R_ICH ponstruction # in billions BOK ECOS |nvestlmem il
investment (real) D.IM gg;;ltg:ports 2010=100 S:tnaerated
Non-housing
R_ICNH construction # in billions BOK ECOS Private Giaistin
investment (real) D_PC consumption 2010=100 diata
= . . deflator
Civil engineering
R_ICSOC construction # in bilions BOK ECOS DUBAI Dubai oil price $/bbl KOSIS
i 1 t | ;
1nvels‘ Imeh e EMP The number of in KOSIS
RIF Facilities investment winbilions BOK ECOS employed people  thousands
= real
(rea) ER #/$ exchangerate #/$ BOK ECOS
Variables Contents Unit Source Households’
ouseholds
R_IM Total imports (real) ~ #inbillons BOK ECOS CATeT Doy —_—
GCE TR expend!tures ¥ in billions/ BOK ECOS
Banarated (consolidated year
R_KOSPI KOSPI (real) Price index e central government
balance)
R_PC ggza‘e CONSUMPYON i hillions  BOK ECOS Housing
construction permit j .
HCN_NS : . Housing unit KOSIS
i Generated issued in the non-
R_TAX Taxes (real) # in billions it SMA
RCB Corporate bond yield %/year BOK ECOS RS Housing . Housing G
- B construction permit : |
TAX Tax # in billions  KOSIS {asiiod F tha SIA unit
Number of in
HIk households thousands KO3AS
Number of e
HH_S households in the heiigiras KOSIS
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Variables Contents Unit Source Variables Mean MAX min S.D.
KGEPi B l 333.1 4 BOKECOS EMP 24398 26800 22740 1413
ER 1,106 1,418 921 100
M2 ?3&1?23'52 (term- Winbilions BOKECOS — _EX 143618 13683 Glog2 45810
end balance) GC 45348 67482 24524 12541
MORTGAGE ~ Mortgage loans  #inbilions BOK GCE 226244 339488 132475 61,011
NMORTGAGE  Other loans W in billions BOK ECOS GCE_TR 42799 72546 19361 15720
Bondrcien GCR 272427 412,486 166382 67,730
PPIC materials price 2015=100 KOSIS GDP 311659 441249 198264 71,168
Igji:m GE 263,047 388471 160360 66,009
R.GCE ?:gﬁgjiitjuarfesd W in billions/ Generated | 1708 20358 15813 IS
conpal et Y28 data H.S 8,076 9,384 6,599 842
balance, real) HCN 132285 247,883 65401 34393
Intellectual property o HCN_NS 66,842 113,719 28,254 19,805
Ryl products (real #inbilions - BOKECOS 007 65443 134164 32866 19,413
0 Statistical Wi bilons BOK ECOS HD 472688 766811 270,290 127,907
discrepancy HH 19470 21635 16837 1366
TAX Tax W in billions KOSIS HH.S 9,536 10,542 8,108 678
WAGE ngr:%ﬁor%?gégly %10,000 KOSIS HP 216458 253576 164968 29,030
HP_S 300,153 345459 211,513 45673
Wi World import $inmilions KOSIS HW 3850 5151 2468 860
IC 50,064 72905 34036 9644
FR2VIE5AE ICH 14515 27602 10407 4591
Appendix 2. Descriptive statistics ICNH 16,798 26,558 10,046 4426
Variables Mean MAX min S.D. Icsoc 18751 23581 13415 2,705
BSI 771 943 54 8 IF 28003 38892 18651 5,808
CALL 29 5.1 12 12 IIF 16354 25148 8392 5336
CBSI 64.6 80.7 36.7 8.2 IM 131813 191621 59658 40,529
cD 33 5.7 1.4 12 JP 130,073 167,019 98089 23951
Cl 1879 14070 -17837 5504 JP_S 168836 227402 119473 35288
CPI 89.9 1032 731 9.6 KOSPI 1,636 2,495 591 481
D_EX 912 1119 773 89 M2 1,608,707 2,524,410 880,030 508462
D_GC 99.4 1164 774 1.1 MLF 2,162,880 3,543,835 1,175176 717,264
D_GDP 98.1 1124 8438 8.1 MORTGAGE 331,263 570088 177,113 106,393
D_IC 96.7 116.3 69.5 14.4 NMORTGAGE 141,425 196723 93177 23,097
D_ICH 97.7 117.3 70 142 PC 158283 211618 108062 31,937
D_ICNH 96.9 11538 703 14 PPI 95.7 107.3 79.1 86
D_ICsOC 96 116.4 68.9 148 PPI_C 93 1 62 15
D_IF 95.7 109.3 837 5 R_DD 300584 373129 228451 41611
D_IIF 98.2 1127 806 10 R_EX 155973 217206 73315 44018
D_IM 89 120 713 133 R_GC 44796 58183 31681 7812
D_PC 99 1122 826 95 R_GCE 247371 328782 181618 41978
DD 298,051 414312 194530 64636 R_GCE_TR 46295 70155 26538 12631
DUBAI 69 1168 24.4 28.4 R_GCR 208516 398548 228149 44724
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Variables Mean MAX min S.D. o GH|FA}
R_GDP 314017 392516 233748 46907 s Rt
RGE 288167 374895 219480 43719 LOG(R_IF)=-0.18+0.91 7*** 0G(R_IF(-1))-0.023*LOG(ER)-
0.013%*(RCB)+0.216***LOG(BSI)
R_HW 4236 5001 3376 524 :
Obs: 59 | adir20962 | pw:2476
RIC 51580 63625 45774 4019
R_ICH 14786 23713 9822 3373 o FARUSHMER}
R_ICNH 17,090 23289 14,292 2313 Residential construction investment
R_ICSOC 19670 24319 15807 1977 LOG(R_ICH)=-1.337-0.055*LOG(R_GDP)-0.019*"*(RCB)+
0.086™**LOG(@movav(HCN(-4),3))+0.332****
ki So09r  AUSR G0 9P LOG(HP/PPI_C)+0.12***(D092)+0.08*(D09q3)
RUIF 16276 22426 10417 3815 :
Obs: 54 | adiR20959 | Dw:2.491
R_IM 146405 206429 80537 35992
R_KOSPI 1786 2422 808 400 o HIZAHBZSHNER
R_PC 158214 188665 130047 17508 Non-residential construction investment
R_TAX 243254 327105 187718 38205 LOG(R_ICNH)=-0.3+0.116***LOG(R_GDP)-0.003*(RCB)+
= — — = — 0.0785% 0G(CBSI)+0.849"**LOG(R_ICNH(-1))
= = =5 — p- Obs: 59 | adiR20955 | Dw:2.058
TAX 222052 336002 140182 56,661 o E2pMET}
WAGE 196 245 145 31 Civil engineering construction investment
Wi 08677 134957 41711 28349

5E 3. e SEEy
Appendix 3. Behavioral equations estimation results
1) &8
1) Total demand
o DIZkAH|

Private consumption

LOG(R_PC)=3.429**+0,0002*LOG(R_GDP-R_TAX)+

LOG(R_ICSOC)=10.678***-1.32*** L OG(R_GDP)+
0973*** 0G(R_GC)-0.057****LOG(R_ICH)+
0.61*** 0G(R_ICSOC(-1))+0.072**(D09g4)

Obs: 59 | adiR20878 | DW:2.155

o ErE

Total exports

2

LOG(R_EX)=0.283+0.188"* OG(WI)}+0.077**LOG(ER)+
0.751*** 0G(R_EX(-1))-0.052****(D08q1_08q4)+
0.041*%(D14g4_)

0,503+ OG(EMP)+0.115" OG(MLF)* Obs: 60 | adir20994 | pw:2082

0,09 OG(R_KOSPI)+0.013*LOG(R_HW)+

0.093"*LOG(R_GCE_TR(-3))+0.006™*(D08q1_13q4) o 549
Obs: 57 | adiR2:0998 | DW:1.906 Total imports
e LOG(R_IM)=-0.759-0.356"**LOG(ER)+0.629***LOG(R_DD)+
o Fead| | 0.603***LOG(R_EX)
Sgvemmentoansumpaog Obsi59 | adjR2:0992 | pi0659 | DW:2.237
LOG(R_GC)=-3.849***+] 158 OG(R_GE)-

0.044*(D08q1_09q4)
Obsi60 | adjR20962 | p:0.933 | DW:1665 2 &t

2) Prices

o HEXE

Government expenditures

o AH|RIZ7HR]e

Consumer price index

LOG(R_GE)=1.148"*+0.081**LOG(R_GCR)+
0.837"**LOG(R_GCE)+0.071***(D09q1_q4)

LOG(CPI)=-0.808"**+0.073****LOG(PPI)+0.107***
LOG(R_DD)+0.009*LOG(ER)+0.792***LOG(CPI(-1))

Obs:59 | adiR20997 | p:0791 | Dw:2058 Obs: 59 | adiR20998 | Dw:2361
o A8e o MARIZ 7R
Current revenues Producer price index

LOG(R_GCR)=0.156+0.399"**LOG(R_TAX)+
0.596****LOG(R_GCR(-1))

LOG(PPI)=3.024**+0.056*LOG(WAGE)+0.143***LOG(ER)+

0.074***.0G(DUBAI)

Obs: 59 | adiR20992 | DW:1.983

Obs:50 | adR2.0989 | p:0959 | Dw:1428
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o GDPCIZ2{0|H
GDP deflator

o FEIFMZIA(T=)

Jeonse prices (nationwide)

LOG(D_GDP)=0.273***+0.803***LOG(D_GDP(-1))+
0.141"**_0G(CPI)+0.006*(D17q1.)

Obs: 59 | adRo:0994 | w1787

o $ECE0|E]
Export deflator

LOG(D_EX)=-7.024%%+1 524** 0G(PPI)+0.612***LOG(ER)

LOG(JP)=-5.172%*+1.582** OG(R_GDP)-
0.081***DLOG(CD)-0.069****
LOG(@movav(HCN(-10),3))-0.187**LOG(HP(-1))

Obs: 48 | adiR20984 | DW:1.697

o ZEHOol7H(S= )
Housing prices (SMA)

LOG(HP_S)=-9.917**+0.828**** OG(HP_S(-1))-1.058****

Obs: 59 adj-R2: 0.971 p: 0.959 DW: 1.676 LOG(H_S/HH_S)+0.301**DLOG(MLF(-1))+0.378%**
LOG(R_GDP)-0.018**LOG(@movav(HCN_S(-10),3))+
= 0.272**DLOG(MORTGAGE)
348
3) Finance Obs: 48 | adiR2:0985 | Dw:1.480
° coae o FUMDAER)
CLise Housing stock (SMA)
i ik dokik %
CD=0.052+0.79***(CALL)+0.265***(CD(-1)) LOG(H_S)=0.08+0.003**LOG(@movav(HCN_S(-8),3))+
Obs: 59 \ adj-R2: 0.979 DW: 1.272 0.988*"***LOG(H_S(-1))
- Obs: 50 | adjR2:997 | ow:2.004
Corporate bond yield o FEIFMIIA(LER)
RCB=0.652+0.787***(RCB(-1))+0.267***(CALL)- Jeonse prices (SMA)
0.041*LOG(MLF)+1.483***(D08g4) - — -
. — : LOG(JP_S)=-7.226™**+1 645"+ OG(R_GDP)+0.058
Obs: 59 ‘ adj-R2: 0.954 DW:1.579 DLOG(CD)-0.06***LOG(@movav(HCN_S(-10),3))-
0.074*** 0G(HP_S(-1))
o 871754

Financial institutions' liquidity

LOG(MLF)=0.277+0.805"* 0G(M?2)-0.04****_OG(CD)+
0.218** 0G(N9W_HL)-0.042***(D09q1)

Obs: 60 ad-R2: 0.997 DW:2.236

4) S
4) Real estate
o ZEHOHORH2(M=)

Housing prices (nationwide)

LOG(HP)=-2.04-0.832*"*_OG(HP(-1))-0.306™"**LOG(H/HH)+
0.199**DLOG(MLF(-1))+0.171***LOG(R_GDP)-
0.017"* 0G(@movav(HCN(-10),3))+
0.201**DLOG(MORTGAGE)

Obs: 48 | adiR20992 | DW: 1815

o ZelR| (M)

Housing stock (nationwide)

LOG(H)=0.071**+0.003**LOG(@movav(HCN(-8),3))+
0.99*** 0G(H(-1))

Obs: 50 | adiR20997 | DW:2.146

Obs: 48 | adiR2:0993 | DW:1.420
BE 4. 4oy
Appendix 4. Definition equations
o J1AIEA

Household loans
HD=MORTGAGE+NMORTGAGE

o FEIE
House wealth
HW=(H*HP)/1000000

o ZEQI5|7}
Housing permits
HCN=HCN_S+HCN_NSE

o ZUAH
National accounts
GDP=PC+GCH CHFHIF+HD-IM+CI+SD
DD=PC+GCH+IC+IF+IIF
IC=ICH+ICNH+ICSOC

o HE—AZIHE
Nominal-real conversion
GC=R_GC*({D_GC/100)
IM=R_IM*(D_IM/100)
EX=R_EX*(D_EX/100)
ICH=R_ICH*(D_ICH/100)
ICNH=R_ICNH*(D_ICNH/100)
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ICSOC=R_ICSOC*(D_ICSOC/100)
R_IC=IC/(D_IC/100)
IIF=R_IIFX(D_IIF/100)
IF=R_IF*(D_IF/100)
PC=R_PC*(D_PC/100)
R_GDP=GDP/(D_GDP/100)
R_DD=DD/(D_GDP/100)
GE=R_GE*(CPI/100)
GCR=R_GCR*(CPI/100)
GCE=R_GCE*(CPI/100)
R_GCE_TR=GCE_TR/(CPI/100)
R_KOSPI=KOSPI/(CPI/100)
R_TAX=TAX/(CPI/100)
R_HW=HW/(CPI/100)

BE 5 DN
Appendix 5. Model's goodness of fit

Variables RMSE (%) Variables RMSE (%)
cD 0.07 IM 291
CPI 0.71 JP 490
D_EX 3.81 JP_S 475
D_GDP 117 MLF 222
DD 1.06 PC 0.68
EX 3.94 PPI 2.05
GC 324 R_DD 1.30
GCE 0.67 R_EX 2.36
GCR 1.79 R_GC 324
GDP 2.22 R_GCE_TR 0.66
GE T2 R_GCR 0.68
H 0.86 R_GDP 2.64
H_S 1.19 R_GE 1.1
HCN 0.00 R_HW 2.39
HD 0.00 R.IC 341
HP 2.46 R_ICH 6.75
HP_S 6.44 R_ICNH 3.75
HW 2.56 R_ICSOC 8.25
IC 3.4 R_IF 6.89
ICH 6.75 R_IM 2.91
ICNH 3.75 R_KOSPI 0.71
ICSOC 8.25 R_PC 0.68
IF 6.89 R_TAX 0.71
IIF 0.00 RCB 0.19
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