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<Abstract>

In Korea, sales and rental markets are highly interconnected. In most Western
countries, income streams can be devoted to the rents, whereas ‘Jeonse’ tenants
in Korea should pay a significant portion of the value of housing to live in a
decent environment. For owners, the ‘Jeonse deposit’ plays an important role in
financing for housing. The flow of housing supply leads to the fluctuations in both
sides of the makets: sales and Jeonse. This research found that construction leads
to the decrease in the growth of the Jeonse price with controlling for other
heterogenous regional characteristics. However, the shock in the Jeonse price
growth does not exert a significant effect on the construction. It is expected that
the growth in the sales price results in the upward movement in the housing
supply. In addition, the growth in the Jeonse price generates a sudden increase
and a drastic stabilization in the sales price. These findings partly explain the

recent recession in the construction industry and the possiblity of the temporal

§ ,
reverse Jeonse  problem.
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I . Introduction

Housing construction has a critical role in housing market
dynamics. In the short run, rents may increase drastically as positive
shocks occur in some ex ante housing demand drivers, such as
employment and in-migration of population, which could in turn
exaccerbate the housing affordability. Housing prices silimarily go up
as the cost of capital gets cheaper. The previous short-run dynamic
disequilibrum could be directed to a new equilibrium Wwhen
construction arrives at the market. The increase in the demand for
housing can be absorbed (with some lags), and therefore the prices
will be eventually stabilized to get to a new steady state.

This study examines the role of housing supply in the housing
market dynamics in Korea. In the Korea’ s housing market, there is
a unique rental tenure system, called ‘Jeonse’ . Jeonse tenants pay
a significant of amount of money to the owner of the house. In
return, they can live in the house for certain period of time (typically,
two years) without any further monthly payment.

The fluctuation in the demand for Jeonse market has an implication
for the buyers, particularly in the market for newly-delivered housing
units — for the apartment housing market more precisely. The Jeonse
deposit functions as the most important financing tool for the buyers.
If buyers fail to find a Jeonse tenant with a reasonable Jeonse
deposit, some new home buyers’ credit crunch make them almost
impossible to purchase a housing unit.

This paper investigates firstly whether or not the housing price, the
Jeonse price and the construction can explain the short-run dynamics
of housing market in Korea. This study further tests if construction

affects which sides of the housing markets in Korea.
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II. Housing Market Dynamics in Korea

1. Status Quo of Korea’ s Housing Markets

Table 1 illustrates the recent ups—and-donws in apartment sales
and Jeonse prices by region. While apartment sales prices have
increased nationwide, some regions show decreases in price. In
Daegu, one of the metropolitan cities, the sale price has been dropped
in June 2016 and in June 2017. Some non-Seoul metropolitan regions,
such as Chungbuk, Gyeongbuk, and Gyeongnam, have suffered from

the incessant decrease in the sale price.

<Table 1> Fluctuations in apartment sales and Jeonse Prices
(%)

Apartment sales price Apartment Jeonse price

June | June | June June | June | June
AU | 28y 2016 | 2017 | 2018 20U | 200 2016 | 2017 | 2018

Nationwide | 0.8 11 1.1 04 0.1 19 06 1.0 04 -16
Seoul 3.2 47 0.7 2.0 44 2.8 24 14 1.2 -0.7
Busan 4.2 2.0 0.8 1.8 -1.5 44 0.9 1.7 1.0 -14
Daegu -31 | 06 | -19 | -09 1.3 2.4 0.1 -14 -0.4 -0.1

Incheon 14 15 0.4 0.2 0.0 3.4 1.7 1.7 0.8 -0.9
Gwangju 0.2 0.8 0.2 0.1 1.0 1.0 14 0.8 0.6 0.3
Daejeon 0.1 16 | 02 | 03 04 2.0 2.2 1.0 0.7 -0.4
Ulsan 05 | 23| 08 -0.7 | -38 0.6 -1.3 0.9 -0.2 -4.6
Sejong 05 4.3 0.1 3.0 1.0 5.7 -9.8 29 122 | 27
Gyeonggi 1.1 1.7 0.2 0.5 0.6 2.9 1.0 1.7 0.6 -2.5
Gangwon 2.0 24 0.8 14 -14 2.1 2.6 0.8 14 -16
Chungbuk | -15 | -20 | -07 | -08 | 27 2.7 14 15 0.7 -1.2
Chungnam | -31 | 26 | -1.7 | -15 | -26 | -18 -2.4 -09 -1.3 -2.6
Jeonbuk -02 | 15 | -03 | 05 -1.1 1.1 2.1 0.5 1.0 -0.7
Jeonnam 1.6 2.2 0.7 09 0.7 14 2.1 06 1.0 0.8
Gyeongbuk | -44 | -42 | -20 | -19 | 25 | -24 2.7 -1.1 -1.0 24
Gyeongnam| -1.3 | -38 | 03 | -1.0 | -38 0.8 -4.3 05 -0.8 -3.3
Jeju 7.2 0.4 5.2 0.3 -1.2 2.8 0.0 1.8 -0.1 -15
Source: Korea Appraisal Board(2018).
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In the construction sector, the above-average permits and starts in
2015, 2016, and 2017 resulted in the fall in housing supply in 2018. If
we assume that the historical average of apartment construction is
about 300,000 units per year, we have witnessed a great deal of
expansion in the apartment construction sector from 2013 up to date.
In 2017, the flow of construction peaked at 569,209 units. Now, we

anticpate a huge drop in the new construction in the coming years.

<Table 2> Trend in Nationwide Housing Supply

(Unit)

Classification 2013 2014 2015 2016 2017 May 2018
Permits 440,116 515,251 765,328 726,048 653,441 205,227
Starts 428931 507,666 716,739 657,926 544,274 197475
Sold 302,832 348,315 525,945 472,475 311,913 120,182
Construction | 395,519 431,339 460,153 514,775 569,209 244,609
Unsold 61,091 40,379 61,512 56,413 57,330 59,836

Source: Korea Appraisal Board(2018).

2. Empirics on Housing Markets in Korea

There are research papers on the housing market dynamics in
Korea. Park and Ahn (2009) investigated the factors of housing price
functuations in Seoul, Korea. They found that the prices are affected
by the macroeconomic condition and the prices in the adjacent
locations. Lee (2010) analyzed the linkage between housing prices and
Jeonse prices using the vector error correction methodology. The
study found the cointegrating relationship between the two. The
long-run elasticity of Jeonse to price is estimated as 0.575 with a
slow speed of adjustment. Kim and Lee (2011) examined the factors

affecting housing prices using the panel unit root and panel
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cointegration tests. They also found the cointegration between the
sale and Jeonse prices. They emphasized that region-specific
characteristics are the important factors in determining the prices.
Fousing on the macroeconomic liquity on housing prices, Lim (2015)
found that interest rates change both stock prices and housing prices.
Yoon et al. (2016) applied the panel vector error correction model to
investigate the short-run and long-run effects of regional housing
prices. They found that the patterns of short-run and long-run
dynamics behave differently, and thus the policy responses should be
designed to address the discrepancy in the market. A similar research
was conducted for the regional housing prices using panel VAR by
Koo and Choi (2018). The paper particularly focused on the
comparison before and after of the 2008 global financial crisis. They
found that it is important to understand the region-specific
environment for the determination of housing price movement.

As for the construction sector, Ji et al. (2018) analyzed the factors
on the time gap between housing permit and housing construction.
They found that the gap resulted from the macroeconomic and
socio—economic characteristics, predicting that low birth rate and
rapid aging will limit the housing supply. Seo and Kim (2018) looked
at the causal relationship between housing and construction. They
found a statistically significant negative impact of the interest rate on
all of the housing market variables, concluding that the market
should keep wvigilant watch over the changes in macroeconomic
condition. For the role of land prices on housing construction, You
(2018) concluded that housing starts are determined by housing prices
positively and by land prices negatively.

This study contributes to the existing literature by examining the

role of housing supply in the sales and the rental markets. When the
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positive demand shock arrives at the housing market system, the
rental price of housing should rise, and the value of housing
correspondingly increases. This short-run disequilibrium between
housing stock and prices may excerbate the affordability of housing
throughout the market, particularly in the market where the supply is
highly inelastic. A new flow of housing supply should result in the
adjustments in the stock and prices of housing, ending up with
getting to a new, stable equilibrium. This paper tests whether or not

this adjustment process exists in the Korea’ s housing market.

M. A Panel VAR Approach

1. Motivation

From Sims(1980), there have been a great deal of studies, which
applied the vector autoregressive (VAR) models. In the VAR
framework, all the variables entered into the system are considered
endogenous. The VAR system has proved to be a highly flexible
model in explaining the dynamics of economic and financial markets.
Although it is atheoretical per se in that it does not need any
identifying assumption to draw the causal interpretation between
some factors and the outcome variable of interest, the VAR
estimation is very useful to figure out the interconnectivity of the
variables and to forecast the future values of the variables considered
in the model. The model applies when each variable depends on both
its own lags and the ones of the other wvariables. Consider the
following bivariate VAR system (VAR(2)):
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Ly = ¢111:1,t71 +¢12x2,t71 tey
Loy = ¢21x1,t—1 +¢22552,t—1 tey

where Ele e, ) =0,, for t=5 and zero for ¢=s. We can arrage the

terms of the lag variables, and yields
x, =P, | +Px,_,te, (1)

and E(e,) =0, Ele,e,)=0 for ¢t=s and

2
o, O
E(GtEt/) — ( 1 12)‘

2
091 Oy

Using the lag operator @(L)= L—®,L—&, L2 such  that
&(L)x, = Lx, — Pz, —Pyx,_,, the moving average, MA(co),

representation of the Equation 1 is
z, =W(L)e, )

where ()= ([2 — P, L— ¢2L2)7 L

A problem should arise when we apply the VAR approach to
model a national housing market: it cannot capture the unobserved
random spatial heteogeneity, which indicates each region’ s innate
time-invariant characteristic. This probem can be solved when we
expand the dataset to a panel structure. Suppose we have a set of

regions (i=1,...,n), each of which is observed at multiple periods
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(t=1,...,n). Let y,, be the outcome variable of interest. The set of the
independent variables that varies over time is denoted as z;,. Then,

the model we want to specify takes the following form:

Vi =+ 0, to,te, (3)

where 4, is a constant (or an intercept) that could be different in
each period, and g is the coefficient vector. One should note that
there are two random terms in Equation 3. While €1 varies over time
across regions, the term a; only varies regions, not over time period.
The former represents the pure random shock to the system, but the
latter captures all the unobserved variations that do not change over
time. If we take ; as the parameters to be estimated, we can obtain

the unbiased estimators for 3 via the following between-groups

transformation.

(yit _gz) = (xit _;i)’ﬁ+(“_ui) (4)

The between-group mean o, equals q, because q, is time-
invariant. Therefore, estimating the Equation 4 is equivalent to
cancelling out the effect of spatial heterogeneity. This study utilizes
the VAR framework and the panel data structure at the same time,

winding up with the use of the panel VAR approach.
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2. Panel Vector Autorgressive Regression
1) Model

This paper considers a 4-variate panel VAR of order 1 with
region—specific fixed effects. Then, the panel VAR( “PVAR” ,

hereafter) system takes the following linear equations:

Y., = Y;,tfle—i_ui_’_ei,t
where Y;, is a four-variable vector {PRICE, JEONSE, PJR, COMP};

PRICE is the sales price for apartment, JEONSE is the “Jeonse”
price for apartment, PJR is the ratio of PRICE to JEONSE, and

COMP 1is the number of housing units completed. u, represents the

region-specific fixed effects, and @ is the matrix of (4x4)
parameters. The fixed effects model works under the Helmert
(forward-orthogonal) transformation, which cancels out the factors

that do not vary in time.
2) Impulse Response Function (IRF)

As in the cannonical VAR model, the impulse-response function

can be expressed as the MA(c) process:

1, (i=0)
&= Yoo 0 (i=12..)

Jj=1

The impluse-response functions illustrate how one variable in the
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system reacts to the shocks in the remaining variables. We, however,
cannot draw any causal relationship through the simple IRF. Since

the random fluctuations and innovations of the variables in €, are

correlated, an innovation in a variable should be correlated by shocks
in other variables. Therefore, we cannot hold the shocks in other
variables zero when describing the reactions of other variables to the
variable of interest. As per Sims (1980), we may use the Cholesky
decomposition to isolate those contemporaneous responses. As the
decomposition varies with the ordering of wvariables, we need the
identifying assumption for the causal linkages among the specified
variables. This study adopts the Cholesky decomposition of
variance—covariance matrix of residuals. This corresponds to the
application of the recursive VAR structure (Hamilton 1994).

The specification in this study assumes that the shock to housing
supply (proxied by the housing units completed) affects the Jeonse
price. The first positive shock in housing supply means that units
completed arrive at the housing market. The second shock is a shock
to Jeonse that is orthogonal to the housing supply shock. This
second shock reflects that the increase in the newly-built housing
units leads to the decrease in the Jeonse price in the short-run. The
change in Jeonse results in the change in the sales price. Finally, the
housing sales price affects the sale price-to-Jeonse ratio. In the later
of this paper, the PVAR system and the resulting PVAR Granger
causality test will address whether or not the identifing assumption is

feasible.
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3) Forecast Error Variance Decomposition (FEVD)

In a typical VAR, forecast error variance decomposition (FEVD)
represents what amount of the forecast error variance of a variable
can be explained by the shocks to the other variables in the system.

The difference of the set of dependent variables at time t+h, Yt

to the j-step ahead vector of explanatory variables at time ¢ is the

h-step ahead forecast-error:

h—1
Yien —E| Y;,H—h,] = Z%Gi(t-kh—i)@i
=

Then, the h-step ahead forecast-error variance of variable k is

h—1 h—1

. ! ! .
EJ()GQk = 231% %, Z@izn'
= =

The variance decomposition also varies with the ordering of
variables. The ordering here follows the same as set out for the

impulse-response function.
IV. Data Description and Estimation Results
1. Data
The region-level, monthly data are provided by the Ministry of

Land, Infrastructure and Transport, and publicly available. The data

set is constructed by region (metroplitan cities or provinces) with the
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time period of 2012.1~2017.11. The data from 2017.12 to the current
month are excluded from the anlaysis because the data delivery
organization (Korea Appraisal Board) has applied a new sampling and
weighting scheme so that the data for the later period do not seem
to be comparable to the previous time periods. The PPG variable
refers to the growth rate of apartment sales price, the JPG variable
means the growth rate of apartment Jeonse price, and the PJRD
variable is the percentage change of the sales-to—Jeonse price ratio.
As for the sales prices and Jeonse prices, areas in the Seoul
Metorpolitan region, that are Seoul, Incheon, and Gyeonggi, show the
similar patterns. While Jeonse prices have gone up gradually during
2012 to 2017, the sales prices have decreased from 2012 to 2013 and
picked up since 2014. The units completed show seasonaility and
local flunctuation. The Gyeonggi region exhibits general upward trend
in construction, reflecting the fact that there have been a continuous
designation of new town development and land development in the
region in order to decentralize the population in Seoul to the region.
The ratios of price to Jeonse for the Seoul Metropolitan areas
gradually increase while Ulsan exhibits ups and downs. The ratio in
Gwangju already picked up over the 80 percent around 2016 and
keeps up, reflecting the use value and the transaction value of houses

do not show much difference in that region.
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<Figure 1> Housing markets in the selected metropolitan regions
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The Harris-Tzavalis unit-root tests for the VAR variables are
performed whether or not the time series variables are non-stationary
and contain unit roots. The tests for PRICE, JEONSE, and PJR
variables cannot reject the null hypothesis that the variables contain
unit roots. As the result from the panel unit root test suggests that
unit roots exist in PRICE, JEONSE, and PJR, I converted PRICE and



98 ZETAZEHT A3Y H2E

JEONSE to the growth rate metrics (PPG and JPG, respectively)
while transforming the price-to—Jeonse ratio to the percent change
measure (PJRD). The null hypothesis that the number of housing
units (COMP) has a unit root was strongly rejected, meaning that
the COMP variable can be entered into the PVAR system as its

original level form.

<Table 3> Data description

Variables Description Unit
PRICE APT sales price: level W(l);?/?gz
PPG APT sales price: growth rate %

JEONSE APT Jeonse price: level 1,000
Won/m®
JPG APT Jeonse price: growth rate %
PJR APT Sales—to—Jeonse ratio: level %
PJRD APT Sales—to—Jeonse ratio: % change %p
COMP Housing units completed 1,000 units

<Table 4> Panel unit root test

Variables Statistics z p-value
PRICE 0.999 3571 0.9998
PPG 0.173 -68.098 0.0000
JEONSE 0.996 3.320 0.9996
JPG 0.09% ~74.943 0.0000
PJR 0.933 2.169 0.9850
PJRD 0.098 -74.674 0.0000
COMP 0.364 -52.305 0.0000

Note: H, = Panels contain unit roots.
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2. PVAR results

In order to select the final appropriate model, several models are
estimated by specifying different instrument lags (see Table bH).
Instrumenting the explanatory variables in each equation with their
own lags makes the model to yield more significant coefficients and
to be more stable. Among the models with instruments, the model
with first to ninth lags as instruments is chosen to produce impulse
response functions and variance decompositions.

After choosing the model with 1-9 lags of the variables as
instruments, the PVAR systems with different lags were specified. In
the completion equation, adding more lags makes the coefficient of
the 1st lag of the complition smaller (from 0.3998 to 0.269). Except
for the own variable, only the ratio of sales to Jeonse negatively
influence the completion.

Housing supply (completion) affects the sales price, the Jeonse price,
and the ratio. Those effects are all negative in the short run. The
growth in the sales price results in the growth in the Jeonse price,
but the growth in the Jeonse price reduces the growth in the sales
price. The latter does not mean that the Jeonse price (level) decreases
the sales price (level). When the sales price goes up, the buyers can
or should raise more Jeonse deposit to purchase a unit. This works as
the sales market is in the buyer s market. When the growth in the
Jeonse price increases in the short run, the speed in the growth in
the sales price does not catch up the growth in the Jeonse price,
which makes the ratio of sales—-to-Jeonse price to increase higher.

This study chooses the 1st-lag and 1-9th instrumental lags
specification as the final model because it shows the dynamics

explained above more significantly (Model 2-1 in Table 6).
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<Table 5> Panel VAR models with different instruments

Dep. Indep. | Model 1-1 | Model 1-2 | Model 1-3 | Model 1-4 | Model 1-5
LPPG 3.6008 0,428« 03730k 0.3998skx 0.3771 38
(0.130) (0.000) (0.000) (0.000) (0.000)
LIPG -0.2633 -0.1563 0.4249 0.5212 0.2043
COMP (0.553) (0.727) (0.273) (0.123) (0.449)
LPJRD 0.5698 0.6627% 0.3242 0.1375 0.4219%
] (0.299) (0.042) (0.278) (0.612) (0.053)
L.COM 1.1108 -31216%%x | —4.0290%k | —4.3000%%x | —3.95] 2%
P (0.396) (0.000) (0.000) (0.000) (0.000)
LPPG -0.5596 -0.0291 -0.0353#x -0.0504sx | —0,0660
(0.184) (0.193) (0.026) (0.000) (0.000)
LIPG 0.071 0.026 02151 | —0.2562%#x | —0.3501 %k
PG (0.474) (0.767) (0.008) (0.001) (0.000)
LPJRD 0.1834 0.164 0.411 15k 0.4725%% 0.5907sk3
] (0.149) (0.111) (0.000) (0.000) (0.000)
L.COM -0.094 0.3565%* 0.5204 8 0.583 7k 0.7855%
P (0.683) (0.043) (0.001) (0.000) (0.000)
LPPG -0.0563 -0.0026 -0.0119 -0.0243%x —0.0388s:xx
(0.672) (0.879) (0.301) (0.018) (0.000)
LIPG -0.1026 -0.1423 022604+ | —0.2307x#x | —0.3779wxx
PPG (0.207) (0.060) (0.002) (0.000) (0.000)
LPJRD 0.2955x 0.403 755 05865 0.595 753 07670
] (0.001) (0.000) (0.000) (0.000) 0.000)
L.COM -0.1468 —0.2489x -0.1837xx —0.1932 0.0565
P (0.299) (0.011) (0.039) (0.023) (0.577)
LPPG -0.3243 -0.0193: -0.0176%xx | —-0.0208#x | —0.0245%%x
(0.154) (0.034) (0.006) (0.000) (0.000)
LIPG 0.041 0.0813 0.0275 0.0097 0.0145
PIRD (0.399) (0.114) (0.504) (0.798) (0.655)
LPJRD -0.082 =0.14975xx | 01223 | -0.0960%+x | —0.09305%x
(0.157) (0.000) (0.001) (0.003) (0.001)
L.COM -0.0309 0.3305#:« 0.377 7k 0.41408 0.421 Tt
P (0.797) (0.001) (0.000) (0.000) (0.000)
N 1,020 1,020 1,020 1,020 1,020
Instruments - instlags(1/3) | instlags(1/6) | instlags(1/9) | instlags(1/12)

Note: Model 1-1 did not use any instruments in each equation.
* p<0.1, ** p<0.05, *** p<0.1

p-values in parentheses
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<Table 6> Panel VAR (instlags(1/9)) models with the different lags

Dep. Var Indep. Var Model 2-1 Model 2-2 Model 2-3
L.COMP 0.3998%** 0.2783*** 0.2690%**
L2.COMP - 0.1475%x* 0.1305%x*
L3.COMP - - 0.006

L.JPG 0.5212 0.2546 0.3638
L2.]JPG - 0.0726 0.15
L3.JPG - - -0.004
COMP LPPG 0135 0,031 01738
L2.PPG - 0.1457 -0.0496
L3.PPG - - 0.0627
LPIRD —4.3090%x* —1.8260%*x* —1.7353%*x*
L2PIRD - —1.4202%%x* -1.0615%*
L3PIRD - - —-0.8103#*
L.COMP —0.0504s —0.0297+* —0.0285%*
L2.COMP - —0.0310%x* —(0.0313#x*
L3.COMP - - -0.0105
L.JPG —(0.25625 -0.098 -0.0315
L2.]PG - -0.0231 -0.0366
PG L3.JPG - - -0.033
LPPG 0.4725%*x 0.2339%xx 0.1158
L2.PPG - 0.1568*x* 0.0763
L3.PPG - - 0.2187xx
L.PIRD 0.583 7 0.2464* 0.2069
L2PIRD - 0.0975 0.2096%
L3PIRD - - -0.0828
L.COMP —0.0243%x* —0.0186%* -0.0170%
L2.COMP - -0.0103 -0.0123
L3.COMP - - -0.0045
L.JPG —0.2307 —0.1237%* -0.0384
L2.]JPG - 0.0364 -0.0027
PPG L3.JPG - - -0.0226
LPPG 0.5957** 0.3221 #xx 0.1804#xx
L2.PPG - 0.2004#x* 0.12003
L3.PPG - - 0.2279#x
L.PIRD —0.1932%* -0.1094 -0.1202
L2PIRD - —0.3605%x* -0.135
L3PIRD - - —0.2025%*
L.COMP —0.0208 -0.0096* -0.0089*
L2.COMP - —0.0153**x* —0.0124%x*
L3.COMP - - -0.0031
L.JPG 0.0097 0.0349 0.0393
L2.JPG - -0.0006 0.0077
PIRD L3.JPG - - 0.0131
LPPG —0.0960xxx —-0.0670%x* -0.0675%*
L2.PPG - —0.0528% -0.0450%
L3.PPG - - -0.0259
L.PIRD 0.4140%*x* 0.1561 = 0.1033
L2PIRD - 0.2198+** 0.1605%
L3PIRD - - 0.0899:
N 1020 1005 990

Note: L., L2., and L3. indicate the first-order, second-order, and third—order lag operator, respectively.
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3. Panel VAR-Granger Causality Test

The main research focus is whether or not the newly-supplied
housing units have an impact on the rental (Jeonse) housing market.
Indeed, the wunits completed Granger—causes the growth of Jeonse
price, but the opposite direction is not statistically significant in the
PVAR(1) system (the p-value for the JPG to COMP causality test is
0.123). JPG Granger—causes only PPG. Then, PPG Granger-causes
PJRD, which is in line with the PVAR(1) with 1~9 lags of
instruments model. The PJRD variable then Granger-causes the units
completed. The PVAR Granger causality test, therefore, suggests the
interretionships among construction and prices in the Korea' s
housing market are described as COMP — JPG — PPG — PJRD.
Furthermore, all the eigenvalues (not reported here) for the PVAR

system lie inside the unit circle, meaning the system is stable.

<Table 7> Panel VAR-Granger causality Wald test

Equation Excluded chi2 df p-value

COMP JPG 2.383 1 0.123
PPG 0.257 1 0.612

PJRD 34.808 1 0.000

ALL 61.571 3 0.000

JPG COMP 12.203 1 0.000
PPG 25.678 1 0.000

PJRD 14.568 1 0.000

ALL 37178 3 0.000

PPG COMP 5555 1 0.018
JPG 13.312 1 0.000

PJRD 5171 1 0.023

ALL 56.753 3 0.000

PJRD COMP 12.314 1 0.000
PG 0.065 1 0.798

PPG 8.548 1 0.003

ALL 42.227 3 0.000
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4. Impulse Response Functions

First of all, all the impulse response functions illustrate that the
PVAR model is stable. When the positive shocks in impulse variables
move the response variables, and then go back to the original states.
When the positive shock arrives at the housing supply, the growth in
the Jeonse price initally slows down in the very short time period
around 2 months, then slowly goes back to the original state (or a
new equilibrium point). The positive shock in the Jeonse price growth
shoots up the sales price growth, and then after 3 month or so, the
change goes to 0 (zero). The difference in the sales—to—Jeonse ratio
negatively responses and goes back as the sales price increses
higher. Finally, housing supply decreases very shortly and goes back

as the ratio of sales—to—Jeonse prices gets bigger.

<Figure 2> Impulse responses
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5. Variance Decompositions

The proportion of the variability of the housing units completed get
smaller as time (months) elapses. After ten month, the completion
accounts for only 50 percent of the variance of the completion itself.
Rather, the Jeonse market does not seem to be explained much by

other market variables.

<Table 8> Variance Decomposition of COMP (the number of housing units conpleted)

Month COMP JPG PJRD PPG

step 1 100.000% 0.000% 0.000% 0.000%
step 2 73.979% 0.005% 12.580% 13.437%
step 3 61.979% 0.182% 21.848% 15.991%
step 4 56.095% 0.406% 26.7190% 16.709%
step 5 53.111% 0.566% 29.381% 16.942%
step 6 51.557% 0.662%6 30.751% 17.030%
step 7 50.733% 0.7117% 31.481% 17.068%
step 8 50.293% 0.748% 31.874% 17.086%
step 9 50.056% 0.764% 32.085% 17.095%
step 10 49.928% 0.773% 32.199% 17.099%

<Table 9> Variance Decomposition of JPG (Jeonse price growth rate(%))

Month COMP JPG PJRD PPG

step 1 0.111% 99.839% 0.000% 0.000%
step 2 0.761% 97.121% 1.018% 1.100%
step 3 1.061% 96.689% 1.014% 1.246%
step 4 1.164% 96.427% 1.077% 1.332%
step 5 1.212% 96.238% 1.170% 1.380%
step 6 1.234% 96.116% 1.243% 1.406%
step 7 1.245% 96.044% 1.290% 1.421%
step 8 1.251% 96.002% 1.318% 1.429%
step 9 1.254% 95.979% 1.333% 1.433%
step 10 1.256% 95.967% 1.342% 1.436%
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The variability of the ratio of the sales price-to—Jeonse is explained
by 74.4 percent in JPG and only by 25.2 percent in the ratio variable.
When it comes to the growth in the sales price, the JPG and PJRD
variables together explain more than 50 percent of the variance of the
price growth after 10 months from the initial shock. It seems that
much of the wvolatility in the housing market come from the
flunctuation in the Jeonse market. And it is expected that the
movements in the Jeonse market are originated from the positive

shocks in the demand for space and in the housing supply.

<Table 10> Variance Decomposition of PJRD (Sales-to—Jeonse ratio: difference (%p))

Month COMP JPG PJRD PPG

step 1 0.380% 74.406% 25.214% 0.000%
step 2 0.340% 67.938% 31.567% 0.154%
step 3 0.358% 66.195% 33.09%5% 0.352%
step 4 0.387% 65.616% 33.546% 0.451%
step 5 0.411% 65.382% 33.706% 0.502%
step 6 0.426% 65.275% 33.770% 0.529%
step 7 0.435% 65.222%6 33.800%% 0.543%
step 8 0.440% 65.194% 33.815% 0.550%
step 9 0.443% 65.180% 33.823% 0.554%
step 10 0.444% 65.172% 33.827% 0.557%

<Table 11> Variance Decomposition of PPG (Sales price growth rate(%))

Month COMP JPG PJRD PPG

step 1 3.867% 25.133% 31.556% 39.445%
step 2 6.795% 20.083% 36.200% 36.922%
step 3 7.869% 18.132% 38.687% 35.311%
step 4 8.287% 17.226% 40.075% 34.412%
step 5 8.469% 16.772% 40.836% 33.924%
step 6 8.556% 16.535% 41.249% 33.660%
step 7 8.600% 16.410% 41.473% 33517%
step 8 8.623% 16.343% 41.594% 33.440%
step 9 8.635% 16.307% 41.660% 33.398%
step 10 8.641% 16.288% 41.696% 33.375%
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V. Conclusion and Further Research Directions

In Korea, sales and rental markets are highly interconnected. In the
most Western countries, income streams can be devoted to the rents,
whereas the Jeonse tenants should pay a significant portion of the
value of housing to live in a decent environment. For owners, the

‘Jeonse deposit’ plays an important role in financing for housing.
The flow of housing supply leads to the fluctuations in both sides of
the makets: sales and Jeonse.

This research found that construction leads to the decrease in the
growth of the Jeonse price with controlling for other heterogenous
regional characteristics. However, the shock in the Jeonse price
growth does not exert a significant effect on the construction. It is
expected that the growth in the sales price leads to the upward
movement in the housing supply. In addition, the growth in the
Jeonse price results in a sudden increase and a drastic stabilization in
the sales price.

The findings may reflect the recent trend in the construction sector,
that is  ‘housing overbuilding and sudden downward adjustment.’
As the sales price picked up in the middle of 2010" s, a great deal of
housing units have been delivered because the price could support the
replacement cost. Now, we are witnessing that an abrupt increase in
housing supply leads to the decrease in the Jeonse price, which could
in turn create the ‘reverse-Jeonse’ problem. In a normal,
unregulated market that does not make buying more difficult, the
housing price will fall because the Jeonse deposit still plays a critical
role in financing for buyers. Subsequently, the construction industry
will wither in a couple of years. As owners want to move to the

other housing units, either owning or renting, the market price for
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housing will fall below the reservation price for owners. This makes
a fraction of population locked in the current location. In the long
run, cheaper Jeonse price leads to a new flow of Jeonse tenants, and
consequently the price will recover. Construction will then occur as
the price begins to rise again.

This research applied a simple PVAR methodolology to illustrate a
snapshot of housing market operation in Korea, investigating how
construction plays a role in sales and rental markets, and what the
subsequent movements would occur in which sides of the markets.
Future research could adopt more rigourus econometric treatment to
address the long-run relationships among sales, Jeonse markets, and
the construction sector. One candidate would be an error correction
model to derive the long-run behaviors of the construction-sales price

linkage; or the construction—Jeonse price association.

seHTd 2018.12.04.
=AY 2018.12.11.
Al et d 2018.12.18.
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