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Abstract

This study analyzes the impact of interest rates on housing prices in Seoul and four U.S.
cities (New York, Los Angeles, Chicago, and Washington D.C.). Using a time—varying VAR
model and monthly data from 1991 to 2023, we find that Seoul’s housing prices respond
more flexibly to interest rate shocks than those in major U.S. cities, particularly since 2008.
While U.S. cities showed a rapid reaction to interest rates around 2008, their response
has diminished since 2010. In contrast, interest rates and Jeonse prices continue to significantly
affect Korean housing prices, especially during periods of lower interest rates, Our findings highlight
the increasing impact of interest rates on Korean housing prices over time, suggesting the
need for close attention to both interest rates and Jeonse prices in guiding Korean housing
market.
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| . Introduction

People spend their considerable time in their houses. In addition, house takes large
portion of individuads wedth. Despite such an importance, housing prices are
unpredictable. In Korea, housing prices have stayed at high levels for long.
Therefore, many Korean households rely on housing loans to purchase homes. For
the last two decades, many economies have experienced two deep recessions
following the globa financia crisis and pandemic. As other economies, Korea aso
lowered interest rate to nearly zero percent to prevent long lasting recessions.

Several studies suggest that lower interest rates cause substantial increases in
housing asset prices (Sutton et al., 2017; Park et al., 2021; Park & Min, 2022).
Since housing supply is relaively indagtic, housng market is more dependent on
housing demand, which relies on housing loan. Park et al. (2021) find that there
exigt structura breaks in Korean interest rates and suggest that liquidity expansion
from interest rate cut raises housing prices. According to Jing et al. (2022), interest
rates affects Jeonse prices and house sde prices. In this study, we examine how
those interest rate effects change over time and investigate whether those
time-varying effects are present in Korea and the US

Lucas (1976) exceptionally articulated concerns about traditional econometric
models by emphasizing the evolving nature of economic systems. From this
perspective, we investigate whether the effects of interest rate on housing prices
can vary across different time periods. We also compare the impacts of interest
rates on housing prices between Korea and the U.S.. Our comparative study can
provide economic lessons regarding housing markets for Korea and the U.S..

The remainder of this paper is organized as follows. Section 1 reviews the
literature. Section II explains data and methodology. Section IV discusses the
empirical findings. Findly, section V concludes.
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I|. Literature Review

In this section, we provide a literature review on the effects of interest rates on
housing prices. Previous research on housing prices employed Granger causaity
tests, VAR (vector auto-regression), or VECM (vector error correction model)
methods. Lim (2015) found that interest rate fluctuations affected consumption and
stock prices more sgnificantly than economic growth, housing prices, or exchange
rates. Kim et al. (2009) and Lee (2020) demonstrated that higher interest rates
simulated housing sales, and Son (2010) used Bayesian VAR to show the effect
of monetary policy on housing prices.

Several studies consider demographic variables in examining housing prices.
Chen et al. (2011) find that urbanization accelerates housing price in developing
countries. Gong & Yao (2022) suggest that life expectancy, internationa
immigration, and fertility affect housing demand for the U.S.. Related to the impact
of demographic changes on housing price, SanchisGuarner (2023) condders
international immigration as a factor for housing price.

Other studies examined relationship between interest rates and housing prices.
Kim & Jeong (2012) used VECM for data from 2003 to 2011, finding minimal
short-term effects of mortgage rates but noting long-term positive impacts from
liquidity and negative ones from interest rates. | & Song (2015) applied FAVAR
(factor-augmented VAR) to data from 1998 to 2014, showing that higher rates
decreased housing sales and Jeonse prices. Choi & Koh (2015) linked lower base
interest rates to higher housing prices and greater liquidity, using the data from
1998 to 2013. Lee & Kim (2016) used VAR modds for the data from 1991 to
2015 and found varied effects of interest rate shocks on housing prices. Eom &
Jin (2016) found significant effects of liquidity on housing prices using VECM
for the data from 1998 to 2015.

Research on the impact of interest rates on housing prices often are practiced
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a nationa levels. Sm (2004) used VAR andysis on monthly data from South
Korea, finding that money supply had a stronger impact on housing markets than
price levels. Park & An (2009) and Park (2022) found short-term apartment price
fluctuations due to interest rate shocks. Chun (2012) highlighted that Gangnam in
Seoul was more sendtive to mortgage interest rate changes compared to other
regions. Previous studies, such as Jorda (2005), argue that magor macroeconomic
variables should be andyzed using VAR. Jorda (2005) use non-agricultura payroll
employment and consumption expenditure in addition to federd funds rate and
money stock.

Lee (2020) pointed out previous misconceptions about policy interest rates
effects on housing prices with a loca projection modd based on data from 2006
to 2019. Lee (2020) found that positive policy rate shocks significantly reduced
apartment sales prices, especialy in Seoul and the southeastern region, diverging
from the broader national trend. At the nationd level, various countries have been
considered for their housing market analysis. In line with this, some studies use
pand data so that they compare and find general evidences from many countries
(Ma and Liu, 2010; Mikhed and Zemcik, 2009). More practica approach to the
housing market issue can be resolved by scenario andysis and Stress tests.
Especidly, Follain and Giertz (2011) suggest that existing stress test scenarios for
housing market reflects housing prices in red terms instead of nomind level.

On the other hand, Sutton et al. (2017) highlighted the crucid role of short-term
interest rates in various U.S. markets, while Rubio et al. (2016) examined the
impact of liquidity shocks on European housing prices after the launch of Euro.
Similar analysis is provided by Fischer et al. (2021). Our study explores the
time-varying impacts of interest rates on housing prices, contrasting Sutton et
al.(2017)'s assertion of a time-invariant rdationship in the US. Hanck (2020) used
Bayesian VAR in Germany, linking interest rate declines to recent housing price
increases. Jarocinski & Smets (2008) and Martin et al. (2022) invedtigate the
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relationship between housing market and monetary policy in the U.S.. Many studies
assume uniform impacts of interest rate shocks over time, highlighting the need
for time-varying parameter models (TVP) to capture evolving dynamics accurately.
Song (2016), using a TVP-VAR approach on Koreds housing market from 2004
to 2015, uncovered increasing complexities in response to economic variables.
While previous studies typicaly focus on individua countries housing markets,
we use a TVP-VAR approach to andyze Seoul's housing market and compare it
to mgor U.S. cities. This comparison offers valuable insights for the Korean

housing market.

lll. Data and Methodology

1. Data

In this sudy, we use the data for sales price, macroeconomic activity conditions,
and interest rate. In particular, for Seoul housing market, we add Jeonse price datal).
For the Seoul data, we collect sdes and Jeonse prices from the KB Bank Database,
and take the log-difference of monthly prices to obtain monthly price changes. In
this study, Seoul housing price data refer to the prices of Seoul gpartments. To
asess the macroeconomic conditions of the Korean economy, we consider the
coincident index data provided by Statistics Korea, which we also convert into
monthly growth rates. Ladlly, for the interest rate variable, we sdect the Certificate
of Deposit (CD, heregfter) interest rate from the Bank of Korea's market interest
rates.

We gather the US housing price data from the Case-Shiller Price Index for New

1) Jeonse price refers to Jeonse lease deposits. In this study, we use the terms Jeonse price
and Jeonse deposit interchangesbly.
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York, Los Angeles, Chicago, and Washington D.C.. We adso use the CD rate and
the US Coincident Economic Activity Index data. All the US data for the CD
interest rate and coincident index were sourced from the Federal Reserve. All the
sample data is ranged from March 1991, coinciding with the availability of Kored's
CD interest rate, to December 2023, including 394 observations. Given the monthly
frequency, housing prices and the composite economic index exhibit seasondlity.
Consequently, we applied the X-12-ARIMA seasond adjusment to filter out
potential seasona effects from these data?).

<Table 1> Augmented Dickey-Fuller Unit root test results

Korea us
Seoul Interest Caidicirt “mton'“g NewYak LA |Chicagol Interest |Cuirdcert
Hows Toonse rates  [Eoonomia rates  |Eoconomic
nd (CD) | Index Housing prices (CD) | Index

prices price

-2682 | -2793 | -3439" |-3.789"| -2.553 |-1.794|-2.142|-1.478| -1.021 |-1.663
(0.245) | (0.201) | (0.048) |(0.018)| (0.303) |(0.706)|(0.520)|(0.836)| (0.939) |(0.766)

level

diffe -8460"" | -6.248"" |-12.434"" 16342 -3.934" 1-4.135""-3.791"-4.310™"-13.095 " 119075 ™
rencd (0.000) | (0.000) | (0.000) |(0.000)| (0.012) |(0.006)|(0.018)|(0.003)| (0.000) |(0.000)

Note: () indicates p-value. =" for p<0.01, ™ for p<0.05, * for p<0.1

<Table 1> reports the results of Augmented Dickey-Fuller (ADF) unit root test,
which examines the null hypothesis that the time series contain unit roots. Our
findings reved that the housing price and Jeonse price in Korea possess unit roots
at their levels, while the Korean CD rate and coincident index do not. We therefore
use the differenced data for the housing price and Jeonse price in Korea, and the
level data for the Korean CD rate and coincident index. For the US data, we find
no evidence on unit roots a the levels, 0 we use these data in their origina form
for the regression anaysis.
Next, <Table 2> presents the criteria vaues for sdlecting the appropriate lag
length for the VAR egtimation, based on three information criteria: the Akaike

2) We perform this X-12 filtering by Eviews program.
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Information Criterion (AIC), the Schwarz Information Criterion (SIC), and the

Hannan-Quinn Information Criterion (HQ). Smdler vaues in Table 2 indicate more

auitable time lags for each column of information criterion, with the agterisk symboal

denoting the smdlest value in each column. Overdl, the results suggest that two

time lags are the most appropriate, as evidenced by the row with two time lags

having the most asterisks.

<Table 2> Appropriate anaysis time difference test

Seoul housing price

4 US cities housing price

Interest rate

Jeonse price

Interest rate

Seoul

Seoul

New York

LA

Chicago

Washington

AlC

SIC

HQ

AlC

SIC

HQ

AlC

SIC

HQ

AlIC

SIC

HQ

AlC

SIC

HQ|AIC

SIC

HQ

0 (9.804

9.835

9.816

6.471

6.502

6.483

8.111

8.142

8124

9.112

9.143

9.124

8.272

8.303

8.284/8.497|

8528

8.509

114369

4.493

4.418

4.290

4.414)

4.339

2.222

2.346

2271

2.437]

2.561]

2.486]

2.948

3.072

2.997|2.358

2482

2407

2 |4.080

4.296*

4.166

4.191

4407

4.277]

1.947

R.164*

12,083

R.280*

2497

12.366*

2738

12.965F

.8242.167

.34

.253

3 |4.006

4.315]

4.129

4.135

4.445

4.258

1977

2.287)

2.100,

2.282

2592

2.405

2.755

3,065,

2.878[2.163¢

2473

2.286

4 13.968,

4.371

4.128

4.003

4.495

14.252%

(1,943

2.346)

2.103

2.299

2701

2458

2.708"

3111

2.868|2.168

2571

2.328

5 B920¢

4.416

4.117*

4.058

4.553

4.254)

1.950,

2.445]

2.146]

2.298]

2794

2495

2.719

3.215

2.916|2.179

2.675]

2.376

613.933

4.521

4.166

4.039

4.628

4.273

1.970

2.559

2.204

2.334

2922

2.567

2.750

3.339

2.984/2.210]

2.798)

2443

73922

4.604]

4.193

4.034]

4.715

4.304]

1981

2.662

2.251

2.363

3.045

2.634

2.779

3.461

3.050|2.209)

2.891

2430

8 [3.905

4.680

4.212)

4.014*

4.789

4.321]

2.006]

2.781]

2.313]

2.371]

3.146]

2.679

2.805]

3.580,

3.113(2.252

3.027]

2.559

9 [3.906

4.774

4.250]

4.040]

4.907

4.384]

2.014

2.882

2.358

2.396

3.264

2.741]

2.834

3.701

3.178|2.289

3.157

2.633

10{3.924

4.884]

4.305

4.049

5.009

4.430

2.034

2.994

2415

2.420

3.380

2.801

2.857

3.818

3.238|2.315

3.275

2.69

11{3.905]

4.959

4.323

4.061]

5114

4.479

2.053]

3.106]

2471

2441

3494

2.859

2.879

3.932

3.297|12.335

3.388]

2.752

12(3.910

5.056]

4.365]

4.072

5218,

4.526]

2.057]

3.204

2512

2.478]

3.625

2.933

2.882

4.028

3.336|12.371

3.517]

2.825

Note: * for the most appropriste lag in each column, AIC(Akaike information criterion),
SIC(Schwarz information criterion), HQ(Hannan-Quinn information criterion).



86 * M=el ZA| x18FE M3

2. Methodology

In this study, we adapt a TVP-VAR mode proposed by Primiceri (2005) and
Naggima (2011). To explain the model, we start with the following k-variable
VAR modd:

Yi= B Y-y tu (D)

=1
where Y, is a vector of (k< 1) endogenous variables, s is the time lag, B, is
the (k< k) time-varying coefficient matrix, and «, is a vector of heterogeneous
unobserved shocks with a variance-covariance matrix (2,. For the TVP-VAR modd

in Equation (1), we assume that the variance-covariance matrix is structured as

follows:
Var(u,) =02, = A, '5,5, (4, Y )

The matrix A, in Equation (2) is assumed to be the following lower triangular
matrix:

A, =1 0 0 ©)
gy, 1 : :
: ) 0
Qi Op(e—1) L

In addition, the matrix X, in Equation (2) is assumed to be the diagona matrix

as below.
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Yy=loyy 0 - 0 4
0 09y o}
oo 0
0 0 o4,

To proceed with, we assume that a vector of some (k< 1) stochagtic terms for

time ¢, €, has its variance-covariance metrix equal to an identity matrix, Z,.Then,

we can express u, as u, = A, 'X,¢,, and thus obtain the following:

Y, = kE B, Y, + A T ®)
=1

Following Primiceri (2005) and Nakgima (2011), we rewrite Equation (5) in

a stacked form as follows:

YV, =X,0,+4, IEtet ©®

where X, is defined to equa the Kronecker product of 7, and
(Y, .. Y ), thais L, (Y',_4,..., Y ,_,), ad Equation (6) is
defined for t = s+ 1, ..., n. Marix agebra implies that X, is a (k < ks) matrix,
and f3, is a (k®s < 1) vector of the parameters. Despite the subscript ¢ in the
notations, X,3, includes lagged ones for the variable vector Y,, not a
contemporaneous variable vector, and thus the parameter vector (3, represents the

coefficient vector for the lagged varidble vector.
In addition, we stack lower triangular elements of the matrix 4, in a vector

and denotes it by «, in Equation (6). Therefore, «, is a column vector with the
rows of k(k—1)/2. We aso define h, as a (kx1) vector of log-transformed
values of the diagona elements in Equation (4). Following Nakgima (2011), we

assume random walk processes for (,, «,, and h,:
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By =B+, (7)
ay=a, 1+ 8
logo, =logo, | +mn, (9)

Following Primiceri (2005) and Naggjima (2011), we assume that the error term
vedtars ¢, v, in Equation (7), ¢, in Equation (8), and n, in Equetion (8) are jaintly
normally distributed with the variance-covariance matrix in Equetion (10):

€, L, 0 0 0

vl loZs0 0
V=V o 10
el oo 20 0

U 00 0 Eh

As outlined by Nakggima (2011), the TVP-VAR estimation employs Bayesian
methods to evauate the posterior distributions of key time-varying parameters 3,,
a,, and h,. Utilizing Gibbs sampling, we draw a sufficient number of parameter
samples, enabling the congtruction of their posterior distributions. Ultimately, we
estimate the time-varying parameter vectors j3,, «,, and h, by caculating the mean
vaues of those posterior distributions, and compute the impulse response functions
using each combination of 3,, a,, and h, for each time period t.

Next, following Naggiima (2011), we describe the Gibbs sampling procedure for
the posterior distribution of time-varying parameter vectors: 3,, «,, and h,. As
implied in Equation (6), g3, is defined for ¢t = s+ 1, ..., n. Then, we repeatedly
sample 5, 4, ... , and 3, for each routine, following Naggiima (2011). Together
with the sampling of g,,,, ... , and §,, we aso sample o, ¢, ... , and «,,;
hgiy, -, and h,. To gart with the sampling procedure, we estimate the VAR
model in Equation (6) by using the OLS estimation. As the initid vaues for the
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sampling routine, we use the OLS estimates for (i) 5,4, ... , and G,,; (ii) o, 4,
vy and oy, (i) hyyq, ..., ad h,. Further, we assume that variance-covariance
matrices ' 5, ¥, and X, are diagona and each of the diagona elements follow

Gamma distributions, following Naggjima (2011). For notational convenience, we
smply denote a matrix of (6, ,, ... , 8,) by 5. Smilaly, we denote («,, ;,

wray) by o, (hgyiqy oy hy) by hyad (Y, .., YV,) by Y. Then, folowing
Naggima (2011), we sketch the sampling procedure as follows?):

Sep (1): Generate a matrix of 5 conditional on o, h, X5, Y, that are available

as of this step.

Sep (2): Generate a vector of X5, using the matrix of 3 generated from the Step
D).

Sep (3): Generate a matrix of « conditiona on 3 generaed from the Step (1);
h, ¥, and Y avalable as of this step.

Sep (4): Generate a vector of X
3).

using the matrix of o generated from the Step

(e

Sep (5): Generate a matrix for h conditional on 3 generated from the Step (1);
« generated from the Step (3); X', Y available at this step.

Sep (6): Generate ), using the matrix of h generated from the Step (5).

Sep (7): Go to the Step (1) and repeat the procedure.

3) More details for the sampling procedures are presented in the Appendix of Naggima (2011)
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In this study, we repeat this routine 50,000 times to build the posterior
digributions for 3, a, h, X, ¥,, ard X',4. Those 50,000 vaues for each
dement of 3, o, h, ¥, X, ad X} can be plotted in the podterior digtributions,
which often can be aobtained by using kernd empirical distributions. We use the
mean vaues of those posterior distributions as the time-varying parameters of
TVP-VAR modd in Equation (6). Using the estimated parameters from the Gibbs
sampling procedure, we congtruct time-varying impulse response functions and

present those results in section V.

IV. Empirical Results

1. Constant VAR Impulse Response Function

To compare the time-varying VAR mode results, we first caculate the impulse
response function for a congant VAR. In doing s0, we focus on the Seoul housing
market while omitting the US data results to conserve space. Two constant VAR
models are specified for the Seoul data: the first one with the coincident index,
interest rate, and sades price change and the second one for with coincident index,

Jeonse price change, and sdes price change.

4) More details about the procedure can be available upon request to the authors.
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<Figure 1> Effect of interest rate level on sdes price change for Seoul
Total period(‘91.3~'23.12, obs 394) 1st period('91.3~'01.12, obs 130)

12 3456 72 5101112131415 151712 1520 21 22 23 24

2nd period('02.1~'12.12, obs 132) 3d period(13.1~23.12, obs 132)

4567 8 910111213141516171819202122 2324 1234567 8 9101112131415161718192021222324

Note: The dotted line is the confidence interva based on the standard error calculated through
10,000 Monte Carlo simulaions (same hereinafter).

For the first specification, <Figure 1> shows that housing sales price change
reduces in response to a one standard deviation increase in interest rates. On the
other hand, <Figure 2> graphs the response function for the second specification,
which includes the coincident index, Jeonse price change, and sales price change.
<Figure 2> reveds that a podtive shock to Jeonse price change enlarges saes price
change in Seoul. The price response is observed to pesk gpproximately two months
after the initial shock over the entire time span.

To illustrate the limitation of the constant parameter assumption, we divide the
whole period into three intervals (1991 to 2001; 2002 to 2012; 2013 to 2023) and
present the impulse response for each interva. Since time span for each interval
is shorter than the whole period, the impulse response results may be less rdiable.
However, Figures 1 and 2 demondrate that the impulse response petterns can

significantly differ across those intervas.
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In <Figure 1>, the impulse response for the first interva is more pronounced
than for the rest intervals. In the first interval, the negative response pesks at
approximately -0.3, while the responses in the second period are predominantly
positive, and the third period's response pesks a a vaue dightly greeter than —0.2.
In <Figure 2>, the impulse response for the first sub-sample period pesks a nearly
0.4, whereas the responses for the second and third periods peak dightly below
0.2. Notably, the first period in <Figure 2> exhibits a negative response at five
lags, while the second and third periods show no negative response. These findings
suggest that the constant VAR modding may be inadequate for the pursuit of

accurate dynamic analyss of the housing market.

<Figure 2> Effect of Jeonse price change on sales price change for Seoul
Total period(‘'91.3~'23.12, obs 394) 1g period('91.3~'01.12, obs 130)

123458 87 5 5 1011 1213141516 17 13 18 20 21 22 23 24 123 2458 §7 8 5 10H12I121I15117 1815082824

2nd period(02.1~'12.12, obs 132) 3rd period(13.1~23.12, obs 132)

123 45 67 2 3101112131415 1817 1813 2021 22 23 24
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2. TVP-VAR Impulse Response Function

In this section, we present the impulse response results based on the time-varying
VAR modd. Given that the time-varying impulse responses are plotted for each
month, these responses are illustrated in three-dimensional graphs, in contrast to
the two-dimensional graphs for the congtant VAR models.

For the Seoul data, <Figure 3> indicate that the negative effect of interest rates
shock was weaker before 2007-2008, but became more pronounced theresfter.
Before the globa criss bursted out in 2008, Koreds CD interest rate hovered
around 5 percent, but afterward fdll to between 2 and 3 percent from 2009 to 2012.
Since 2013, the CD rate has dropped below 2 percent and housing finance cost
has aso reduced. Less financing costs are likely to lead more Korean households
to take out housing loans. As a result, enlarged loans increased exposure to interest
rate risks. This dtuation is evident in the increased response observed after
2007-2008 in <Figure 3>.

<Figure 3> Time-varying impulse response: Interest Rate—Seoul Housing Price

W—T—ﬂ—ff—&——ﬁﬂw
) ) E ¢ 20 22
A 7

° ‘g2 ‘94 96 98 00 02 ‘o4 ‘06 ‘08 10 12 14 16 18

Note: The vertical axis indicates the impulse response to one standard deviation increase of the
Korean CD interest rate shock while the plane has two axis for time period (scaled from 92
to 22) and time lag (scaled from O to 24).
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<Fgure 4> shows that higher Jeonse price changes increase saes price changes
in Seoul. Homeowners in advance lease their properties to Jeonse tenants and use
Jeonse depodits collected from tenants when they purchase their own houses. By
this token, it can be implied that, if Jeonse prices (Jeonse deposits) rise,
homeowners can finance more of their housing costs by using Jeonse deposits.

<Fgure 4> features two adjacent pesks with a valey in between, which coincides
with the 2008 globd financid criss. During the crigs in 2007 and 2008, the Korean
housing market, like other asset markets, experienced a freeze. Under this
circumstance, Jeonse prices did not boost housing demand during the criss.
However, pogt to the criss, Jeonse price regained its influence on sales prices. In
addition, there was a regime change in Jeonse loan in Korea. Before 2008, Jeonse
loans were mostly accessible to low-income households. However, after the crisis,
Jeonse loan became widdly available to households across various income levels.
This policy change contributed to the increased responses shown in <Figure 4>,

which continued to increase until 2020.
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<Figure 4> Time-varying impulse response; Seoul Jeonse Price—Seoul Housing
Price

0.12

0.08 —|

0.06

0.04 —

9 s e T
’ g e =~ -
3 08 10 12 14 16 18 20 22

<~ =
0 ‘g2 94 96 ‘9 00 02 04 06

Note: The vertical axis indicates the impulse response to one standard deviation of monthly
change for Jeonse price while the plane has two axis for time period (scaed from 92 to
22) and time lag (scaed from O to 24).

Figures 5 and 6 depict the impulse responses of housing price in the mgjor US
cities. Unlike Korea, Jeonse lease does not exist in the U.S.. We therefore focus
on the impulse response to interest rate shock, instead of any response to Jeonse
price shocks. Our andysis covers New York, Los Angeles, Chicago, and
Washington D.C. <Figure 5> specificaly presents the timevarying impulse
response for New York and Los Angeles. Similarly to the response patterns for
Seoul, the housing prices in New York and Los Angeles exhibit predominantly
negative responses.

The impulse responses to the interest rate are similar between New York and
Los Angedles. <Figure 5> shows that interest rate hike strongly affected housing
markets in New York and Los Angeles during the crisis. By the way, valey-shaped
graphs in <Figure 5> implies that housing prices for New York and Los Angeles
regained their usua responses immediately after the criss. Next, <Figure 6>
illustrates the impulse responses for Chicago and Washington D.C. The responses
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in <Hgure 6> resemble those shown in <Fgure 5> for New York and Los Angdes

<Figure 5> Time-varying impulse response; Interest Rate— Housing Price for
New York and Los Angeles

New York
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Note: The vertica axis indicates the impulse response to one standard deviation of the CD interest
rate while the plane has two axis for time period (scaled from 92 to 22) and time lag
(scaed from O to 24).
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<Figure 6> Time-varying impulse response; Interest Rate— Housing Price for
Chicago and Washington D.C.
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Note: The vertica axis indicates the impulse response to one standard deviation of the CD interest
rate while the plane has two axis for time period (scaled from 92 to 22) and time lag
(scaled from 0 to 24).

According to Figures 5 and 6, housing prices in the US cities show sgnificantly
negative responses during the crisis but, after the crisis, turn to the stable response.
This pattern is in a sharp contrast to Seoul housing market. To visuadize such a
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difference, we plot the maximum and average responses for each month of the

whole period in two-dimensona graphs in <Figure 7>.

<Figure 7> Maximum response and average response to interest rate shock:
Seoul and mgjor U.S. cities
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The left pand of <Figure 7> illustrates the maximum responses and the right
panel depicts the average responses for the whole period. In the left pand, the
maximum responses for Seoul (black dotted ling), athough negatively valued,
exhibit an increase in their absolute vaues in the post-crisis era. Similarly, the right
pand indicates an increasing influence of the average response for Seoul (black
ling). In contrast, the maximum and average responses for the US cities remain
reatively stable, with the exception of the period around 2007 and 2008.

We propose two possible explanations for the contrast between Seoul and the
US cities, as illustrated in <Figure 7>. Firdt, the Seoul housing market is more
senditive to interest rates due to its higher reliance on housing loans, given that
Korean household income levels are relaively low compared to housing prices.
As of May 2024, the price-to-income ratio (PIR) for Seoul stands at approximately
26, sgnificantly higher than the ratios for New York (13.54), Los Angeles (8.40),
Chicago (4.02), and Washington D.C. (7.02)5.

Second, Jeonse system plays a crucid role for Korean housng market while it

5) NUMBEO site (https.//www.numbeo.com/cost-of-living/)
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does not exig in the US. Since 2000, greater supply of Jeonse loans have raised
Jeonse demand and Jeonse deposit. With this setting, Jeonse price propped up
housing price in Korea. Such a tight link between Jeonse price and sdes price

makes sde price more senditive to the interest rate.

V. Conclusion

In this sudy, we andyze the time-varying impact of interet rates on housing prices
in Seoul and four mgjor U.S. cities. Mogt studies use a constant VAR modd for
the interest rate effect on housing prices, assuming uniform effects over time. In
contrast to those previous studies, we examine time-varying impulse responses to
interest rate shocks for Seoul and the mgjor U.S. cities. Taking advantage of the
time-varying approach, we investigate how the effects of interest rate on housing
prices evolve over time.

We find that higher interest rates depress Seoul housing prices, while higher
Jeonse prices raise Seoul housing prices. In particular, the interest rate shocks on
Seoul housing market has amplified post to the globa crisis. On the other hand,
the mgor U.S. cities responded significantly only during the crisis period and
reverted to their norma pace after the crisis. Such a contrast can be explained by
systemic differences: Seoul housing market is heavily dependent on housing loans
due to lower household income relative to housing prices.

In addition, Korea's Jeonse lease system became popular in the 2000s, and
parked Jeonse demand and Jeonse prices. Higher Jeonse prices, that is, Jeonse
deposits, enables landlords to leverage their housing purchases. This phenomenon
strengthens the link between Seoul housing market and interest rate.

Our findings have severd policy implications. Firstly, the effect of interest rates
on the housing market suggests that monetary authorities must consider housing
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conditions when adjusting interest rates. Secondly, the Jeonse lease system can
megnify interest rate impacts, requiring careful oversight. This caution is justified
by our evidence on tight linkage between Jeonse lease contract and housing price
for Korea

This study can be extended in severd ways. Further variables, including income,
employment rates, and demographic changes, can be incorporated into the
time-varying analyss, offering a more comprehensive andysis on the housing
market. Also, condderation of more regions and pand data can reved regiona and
national differences in housing price determinants. Scenario analyss or stress
testing can directly provide more policy implications for many possible situations.
Another possble extenson is to redae LTV (Loanto-Vaue) and DTI
(Deébt-to-Income), which are housing demand-side variables, to housing prices. All

the issues are left for future studies.
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