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(Figure 1) Key Variables
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(Table 1) Summary Statistics (%)

Mean Star?dz?rd Skewness | Kurtosis | Maximum | Minimum | Q (10)
Deviation

ACD -0. 040 0.700 1. 200 17.290 4.550 -2.980 |114.11**
ACD+ 0.153** | 0.486 6.022 46.089 4.550 0.000 | 67.50**
ACD— -0.192** | 0.442 -3.829 20.218 0.000 -2.980 | 214.34**
APurchase | 0.292** | 1.295 0. 647 7.896 6. 429 -4.892 |258.32%*
APurchase+| 0.553** | 0.986 2.733 11.937 6. 429 0.000 |266.62**
APurchase—|-0.261**| 0.644 -4, 348 25. 350 0. 000 -4.892 | 291.45%*
Adeonse | 0.470** | 1.673 -1. 446 13.726 6.217 -11.170 | 277.47%F
AJeonse+ | 0.800** | 1.070 2.040 7.652 6.217 0.000 |287.36*
AJdeonse— |-0.330**| 1.059 -6.173 51. 784 0.000 -11.170 | 260. 47**

AIP 0.500"* | 2.205 -0. 883 7.288 7.018 -11. 089 6.72
ACPI 0.287** | 0.439 0.914 5. 985 2.505 -0.616 | 75.87**
AKOSPI | 0.380 6. 605 -0.178 4.270 20. 719 -23.575 | 34.80**
AWON/$ 0.159 3.259 5. 418 60. 280 37.236 -8.857 | 76.87**

Notes: (1) AIP is represented as 100X (InZP,—1InZP,_,). Changes in the other variables
except CD interest rates are calculated in the same way. ACD is expressed as
CD,—CD, ,.

(2) ACD+(ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.

(3) Q(10) implies Ljung-Box statistics for 10th order correlation in changes.

(4) ** denotes significant at the 1% level.

A3ty ACD+ ACD—2] 7% S 247 0.1532 - 0. 19201t} AA| 298
N = CD7} Aeds 717+ 1197101 dtasls 7|7k 148/ = sledsl=
71Zko] B ©aL o] ] o] 7|zHEvke] e 7zt 0. 3833 - 0. 387°|ck Avjuj <}

ARAAM Y FFE 27t 0.292¢) 0.4702.2 AA|7FE o] mjujrtAHc} JH@Ao s
O st Aok Awfel + ok Anfu) — 9] B Bt 242 0.553% - 0. 261°]
oh AA 29870 5 mieirbA o] Asdete 71 15270dhea skl 71k
1R = sshe 713t o Bar o] wf o] 7|3HEnke] sgate 22t 1.0849)
-0.708°I5k. A A+ AFA -9 A B 242 0.8007 - 0. 330
A 29870E F AA7HG o] Zdsshe 713He 20371991 v stetelE 717k 75
Mol Exfet o] u o] 7]7tERke] Hte 7zt 1.1758) - 1.3120]t} A5 &

r\l
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(Table 2)& Z#|~7] Bl o] &3t 6W4 VAR 282 B3 343 F424
e BAANS HolFm ot AAE AlCe 715 whet 47) AFgEth 3) W
TME ACD+, ACD—, Avivl+, Avjd]l— ARA 4+, AAA -2 Fo

t}. (Table 20X ACD+% ACD—9) 1%p2] A5 70| Z}z} A|3to] 585
of wet Avful 4, Awju} —, AFA 4+, AHA - o' IS mHEE B
otk WA ACD+9 A F4L A+ 5 FY Al 0.106%p 3FEHA
719 6782 12709 Fell= shehgol ZH2F -0.790%p9t -0.860%p= © Azl
o} a2y 24709 Fole -0.273%p=E 1 81EtEo] thA] ZolET). (Figure 2)
(@9 A HA 2o 23 &2 HHor Y FAFANEF0] Ee 2]
I E o] &3 AE HolFrh afhEe] 1270E - Fusiet & 53 3l
5

8% ¢ & duh BW Acp+e A5 AL Adu-2

=
Avfj ol + 2] A9Ho} 2L 0, 050%p sHEHAIZIU 6701€ 3} 12719 Sl 3lEZo]
Y7 -2.031%pet  -3.064%p= Aviv] +2] ASEOE ¢ A gjd ui

olUgt 2470 Zox 1 dEEo] -3.017%pE AY aE X"t (Figure
2 (a9 F WAl a"dA o] & g 4 itk

(Table 2) Cumulative Impulse Responses (Six Variables, Cholesky Factorization)

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse~+, AdJeonse—)

Period | APurchase+ | APurchase— | AJeonse+ AJeonse —

0 -0. 106 -0. 050 0.021 -0.101

f;D T+ 6 20,790 2,031 20,545 73,750

o 12 0. 860 -3.064 0.330 ~4.967
shock

24 -0. 273 -3.017 2.321 -4. 462

0 0.036 0. 007 -0. 031 0. 109

ACD— 6 -0.177 -0.788 -0.895 -0. 556
1%p 1

12 -0. 676 -1.030 -1. 344 -0. 555
shock

24 -1. 021 -1. 034 -1. 508 -0. 496

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.

3) 8Wgel 109 VAR R €] A% AarE AlCe 710l wheh 242t 49 30] ARgHth



(Figure 2) Cumulative Impulse Responses

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse+, AJeonse—)

(a) Responses to 1%p positive ACD+ shocks
APurchase + APurchase —

O N Ak o Rk N oW s
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(b) Responses to 1%p positive ACD— shocks
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Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.

(2) — : median, © 5th & 95th percentiles, — - — : Cholesky
factorization.
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teo® AAZA S 7-folle wiu7bA o] 7o frAkeE A AdwtE WS 7]
UTE WA ACD+ 9] S A AN +E 67/1E 3

U 12709 Fells 2313 0.330%p AeA71H 2 A5
= 2.323%p7HA 7k (Figure 2) (a) & Al WAl 1@ x
2 7Y FHSAEFAA0] EH27] g ol A=
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(Table 3) Cumulative Impulse Responses (Six Variables, Cholesky Factorization)

(The Ordering of Variables: ACD—, ACD+, APurchase—,
APurchase+, AJeonse—, AdJeonse+)

Period APurchase — | APurchase+ | AJeonse— AJeonse +
AcD 0 0. 005 0.010 0.103 0. 025
%04 6 1242 20357 1,423 20,994
‘}‘l’p ) 12 1,720 0. 857 1,709 1922
SHoe 21 1,712 1,051 1,533 20,910
AeDt ~0. 051 0,111 ~0.026 0.026
1904 6 -1.920 20,765 ~3.672 0. 418
o 12 ~2.919 0. 764 ~1. 888 0.520
shoe 21 ~2.871 0.128 ~1.392 2,534

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.
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(Table 4) Cumulative Impulse Responses
(Six Variables, Cholesky Factorization, Dummy Variables for the Crises)

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse~+, AdJeonse—)

Period APurchase + | APurchase— | AdJeonse+ AJeonse —

A 0 -0. 124 -0.052 0.027 0.049

IO/DTJF 6 -0.917 -1. 676 -0. 455 -2.322

P 12 1129 -1.889 0. 324 -1.698
shock

24 -1. 010 -1.708 1. 094 -1.532

A 0 0.034 0. 006 -0. 033 0.109

1;DT— 6 -0. 184 -0. 895 -0. 945 -0. 944

P 12 -0. 664 -1.305 -1. 343 -1.196
shock

24 -0. 918 -1. 266 -1. 294 -1..009

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.
(2) The dummy variable for the currency crisis is the variable which is composed of one
for the period from October 1997 to December 1998 and zero otherwise.
(3) The dummy variable for the global financial crisis is the variable which is composed
of one for the period from September 2008 to June 2009 and zero otherwise.
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(Table 5) Timeline of LTV and DTl Regulations

Date Specification %
Sept. 2002 | Introduced the LTV ceiling 60
June 2003 Loans o.f 3 years and less maturity to buy houses in the 60—50
speculative zones
L f1 1 ity t h in th

Oct. 2003 0ans o. 0 years and less maturity to buy houses in the 5040
speculative zones

March 2004 Loans of 10 years or more maturity and less than one year of 6070
interest-only payments

June 2005 LO.aTlS of 10 years and .1ess maturity t.o buy houses worth 600 6040
million won and more in the speculative zones

! Loans of 10 years and less maturity to buy houses worth 600
LTVI Nov. 2006 | million won and more in the speculative zones and originated by 50

nonbank financial institutions
Removed all areas except the three Gangnam districts off the list

Nov. 2008 . -
of speculative zones

Tuly 2009 Loans to. buy houses worth 600 million won and more in the 6050
metropolitan area

Oct. 2009 | Extended to all financial institutions for the metropolitan area -

May 2012 | Included the whole metropolitan area 40—50

April 2013 | Purchased houses for the first time in life 70

Aug. 2013 | Took out the mortgage insurance 85

July 2014 | unified regulations for all financial institutions 70
Introduced the DTI ceiling for loans to buy houses in the

Aug. 2005 | speculative zones only if the borrower is single and under the age 40
of 30 or if the borrower is married and the spouse has debt

March 2006 Loans t(.> buy houses worth 600 million won and more in the 10
speculative zones

Nov. 2006 é};:rxetsnded to the overheated speculative zones in the metropolitan 10

Feb. 2007 | Loans to buy houses worth 600 million won and less 40-60

Aug. 2007 | Loans originated by nonbank financial institutions 40-70

DTI| Nov. 2008 Removed a.ll areas except the three Gangnam districts off the list 10-60

of speculative zones

Sept. 2009 Extended' to the non-speculative zones in Seoul and the 10-60
metropolitan area
Exempted the loans to buy houses in the non-speculative zones of

Aug. 2010 . . -
the metropolitan area if the debtor owns less than two houses

March 2011 Set regulatlo.n for buying a house per.household in the 60
non-speculative zones of the metropolitan area

May 2012 | Included the whole metropolitan area 40—50

April 2013 | Purchased houses for the first time in life (autonomous)

July 2014 | unified LTV for all financial institutions 60

Notes: (1) Sources: Igan and Kang(2011), Ministry of Land, Infrastructure and Transport

(2) Grey and white colors show the periods in which LTV or DTI restrictions were

tightened and loosened respectively.
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(Figure 3) Cumulative Impulse Responses

(The Ordering of Variables: ACD—, ACD+, APurchase—,
APurchase +, AJeonse—, AJeonse+)

(a) Responses to 1%p positive ACD— shocks
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Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.
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(Figure 4) Dummy Variables for LTV and DTI

(a) Dummy Variable 1
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(b) Dummy Variable 2
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Notes: (1) The Dummy Variable 1 is composed of one and minus one at the periods in which
regulations began to be tightened and loosened, respectively and zero otherwise.
(2) The Dummy Variable 2 cumulates Dummy Variable 1.

(3) The Dummy Variable 3 is composed of one after the time at which regulations began

to be tightened, while zero after the time at which regulations began to loosened.
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(Table 6) Cumulative Impulse Responses
(Six Variables, Cholesky Factorization, Dummy Variable 2 for the LTV & DTI)

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse~+, AdJeonse—)

Period APurchase + | APurchase — | AdJeonse + AJeonse —
A 0 -0.125 -0. 052 0.015 -0. 006
1% DT—'_ 6 -0. 974 -2.011 -0. 661 -3. 568
i 12 -1. 230 -2. 899 0.039 -4, 363
shock
24 -0. 937 -2.618 1. 474 -3. 402
0 0.038 0. 005 -0. 023 0.104
ACD= -0. 151 -0. 844 -0.753 -0.735
1%p 1
12 -0. 579 -1.221 -1.015 -1. 085
shock
24 -0.730 -1. 264 -0. 845 -1..007

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.
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(Table 7) Cumulative Impulse Responses
(Six Variables, Cholesky Factorization, Real Housing Prices)

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse~+, AdJeonse—)

Dummy Period APurchase +|APurchase —| AJeonse+ | AJeonse —
Ac 0 -0.076 -0. 266 0.038 -0.216
» T+ 6 70,493 2. 850 0,477 “4.499
o 12 20,509 ~3.926 0.338 5,722
shock
24 0.178 -4.021 2.197 -5.118
X
AcD 0 0. 060 0.115 -0.020 0.145
v 6 0.165 -0.217 -0. 668 -0.532
1%p 1
12 -0. 095 -0.285 1. 240 -0. 605
shock
24 -0. 385 -0.390 -1.59% -0, 784
AcD 0 -0. 091 -0. 254 0.030 -0.122
1; TJF -0.583 -2.190 -0.52 -2.700
P 12 20,756 2. 329 0.013 “1.993
shock
. 24 -0.716 -2, 427 0.584 -1.956
B 0 0.058 0.112 -0, 024 0.139
- 6 0.144 -0, 452 -0.702 -1.077
1%p 1 - —
12 -0. 098 -0. 609 -1.191 -1. 266
shock
24 -0. 281 -0. 607 -1.366 -1.175

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.

(2) The dummy variables for the currency and global financial crises are used together.
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(Table 8) Sign Restrictions for the Contemporaneous Responses

Variable
Shock ACD+ | ACD— | APurchase+| APurchase— | Adeonse+ | Adeonse—

ACD+ + ? - - - -
ACD— ! + - - - -
APurchase + ? ? + ? ? ?
APurchase — ? ? ? + ? ?
Adeonse + 7 7 ? 7 + ?
Adeonse — ? ? ? ? ? +

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes

in CD interest rates and zero otherwise. The other variables are also identical.
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(Table 9> Cumulative Impulse Responses
(Eight Variables, Cholesky Factorization)

(The Ordering of Variables: AIP, ACPI, ACD+, ACD—, APurchase-+,
APurchase —, AJeonse~+, AdJeonse—)

Period APurchase +| APurchase—| AJeonse+ AJeonse —
ACD+ 0 -0. 142 -0.037 -0. 027 -0.034
1%p 1 6 -0. 696 -1.708 -0. 374 -3.198
i 12 -0. 650 -2.333 0.701 -3.976
shock
24 -0. 069 -2.475 2.218 -3.936
0 0.039 -0. 042 0.017 0.061
ACD+ ,
1%p 1 6 -0.118 -0. 037 0.028 0.121
i 12 -0. 083 0.399 -0. 341 0. 846
shock
24 -0. 312 0. 484 -0. 934 0. 851

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes

in CD interest rates and zero otherwise. The other variables are also identical.
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(Figure 5) Responses to 1%p positive ACD shocks (Eight Variables)

@@ AP (b) ACPI

Notes: : 1%p positive ACD+ shocks, — — — : 1%p positive ACD— shocks.
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(Table 10) Cumulative Impulse Responses

(Ten Variables, Cholesky Factorization)
(The Ordering of Variables: AIP, ACPI, ACD+, ACD—, AKOSPI, AWON/$,

APurchase +, APurchase—, AJeonse+, AdJeonse—)

Period APurchase + | APurchase— | AdJeonse + AJeonse —
_ 2 — —
ACD+ 0 0.139 0. 030 0. 087 0. 026
1%p 1 6 -0. 757 -1. 541 0. 086 -3.091
h”pk 12 0. 756 -1.888 0.914 -3. 428
stoe 24 -0.5% -1.836 1. 468 -3, 249
ACD— -0. 030 0.012 -0. 086 0.111
6 -0. 291 0.291 -0. 153 0. 644
1%p 1
12 -0. 435 0. 309 -0. 602 0. 600
shock -
24 -0. 502 0.234 -0. 664 0. 482

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes

in CD interest rates and zero otherwise. The other variables are also identical.

(Figure 6) Responses to 1%p positive ACD shocks (Ten Variables)
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(Table 11) Cumulative Impulse Responses for Other Interest Rates
(Six Variables, Cholesky Factorization)

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse~+, AdJeonse—)

717¢ APurchase + | APurchase —| AdJeonse+ AJeonse —

) 0 20,087 0.014 0.017 0. 029

AICO/ LTL + 6 0,521 1,649 0,434 "2, 888

P 12 0,578 -9, 938 0.372 -3.368
shock

21 20,038 ~2.303 2,277 -3.153

0 20,078 ~0. 026 0. 040 0. 002

AfZMf + 6 20,50 1,606 20, 287 2. 660

op 12 0.572 2.128 0. 544 ~3.030
shock

2 20,081 ~2.160 2.203 ~2.765

Notes: (1) ACD+ (ACD—) is the variable which is composed of positive (negative) changes
in CD interest rates and zero otherwise. The other variables are also identical.
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(Table 12) Cumulative Impulse Responses for Other Regions
(Six Variables, Cholesky Factorization)

(The Ordering of Variables: ACD+, ACD—, APurchase+,
APurchase —, AJeonse~+, AdJeonse—)

Period 0 6 12 2

Total 0.004 -1.687 -2.389 -2.626”

Seoul -0.050 -2.031 -3. 064 -3.017%

Gangbuk -0.076 -2.046 -3.020 -3.108”

ACD+ Gangnam -0.016 -2.046 -3.025 -2.8777
1%p 1 6 Megalopolis -0. 044 -1.675 -2.327 -2.222°
- Busan -0.049 -1.429 -2.354 -2.6337
APurchase — Daegu -0.118 -2.303 -2.869 -2.847"
Incheon 0.030 -1. 486 -2.068 —9.941%®

Gwangju -0. 064 -1. 365 -2.194 -2.431%

Daejeon -0.097 -0.958 -1.421 -1.846"

Ulsan -0. 006 -0.924 -2.001 -2.117"

Total -0.026 -2.667 -3.305 -3.3267

Seoul -0. 101 -3.750 -4.967 -4. 4627

Ganghuk 0.014 -4.121 -5. 442 -4, 9827

ACD+ Gangnam -0.031 -3.609 -4. 754 -4, 9799
1%p 1 6 Megalopolis 0.011 -2.780 -3.578 -3.403%
- Busan -0. 006 -2.029 -2.843 -2.823"
AJeonse — Daegu -0.098 -2.948 -3.424 -3.3687
Incheon 0.048 -3.433 -4, 225 -4.000"

Gwangju 0.033 -1.778 -2.836 -3.0737

Daejeon 0. 000 -1.788 -2. 241 -2.594"

Ulsan 0.154 ~1.000 -3.072 -3.150"

Notes: (1) The numbers from @ to @ indicate the rankings of absolute values.
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( Appendix )

(Figure A1) Key Interest Rates
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(Figure A2) Housing Prices

(a) Total Apartment Price Index
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Interest Rates and Housing Prices*

Keun Yeong Lee*™ - Namhyun Kim***

Abstract

The paper analyzes the impact of an unanticipated rise in interest rates by
one percentage point on housing price changes per assumed scenarios after the
sampling period is divided into the periods in which interest rates, purchase
and jeonse prices are on the rise and on the decline respectively. It uses the
data from 1991 to date. According to the empirical results, when the period in
which interest rates increase generally overlaps with the period in which
housing prices decrease, a positive shock for interest rates by one percentage
point has a biggest impact on the decrease in housing price changes. Jeonse
price changes also respond to a positive shock for interest rates more
sensitively than purchase price changes during the period in which interest
rates are on the rise. The results are similar, even though macroeconomic and
financial variables such as industrial production, consumer prices, KOSPI, and
won/dollar exchange rates are considered as control variables. The main
conclusions hold when dummy variables are used for the currency crisis and
global financial crisis periods, as well as for the periods in which LTV and DTI
restrictions are introduced. Therefore, given the recent economic situation of
G2 and the relative seriousness of domestic household debt, the monetary
authority, who plans to increase the policy interest rate, need consider the
interrelationship between interest rates and housing prices.
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