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I. Introduction

Korea experienced rapid increases in urban land and housing prices during the late 1980s. Red
estate prices reached a peak in 1990 and started declining in 1991 and plummeted in 1998 in the
aftermath of the economic crisis that broke out in late 1997. The abrupt upswing and the sudden
downfall of real estate prices was interpreted by mass media and some scholars as a process of
the formation and bursting of a price bubble. They argue that the extremely high ratio between
aggregate land value and GDP in Korea in the late 1980s was a clear sign of a price bubble.
Such a common belief was confirmed by a more careful analysis of the 1974-89 data by Kim
and Suh (1993). They concluded that a growing bubble existed in the nomina land price and the
relative price of land.

Although the notion of price bubble appears straightforward, testing for its existence is ridden
with difficulties. The mogt difficut part is to specify the intrinsic value determined by the market
fundamentals. For example, using the notion of the “theoretica land value”, Noguchi (1994)
defined that part of land price exceeding it as bubble. He then concluded that 54% of the land
price in Tokyo was bubble in 1987. On the other hand, Boone and Sachs (1989) and Stone and
Ziemba (1993) argue that the level of Japanese and price can be explained by market
fundamentals and that the fluctuations of prices are driven mostly by economic forces. In these
studies, testing for the existence of a bubble is atest of mode specification at the same time. On
the other hand, Edelstein and Paul (1999) report that most of the variations of Japanese land
prices can be explained by a first-order autoregressive model using a couple of expectations
related variables, without estimating the market fundamentals.

Some other practical problems are that the test for a bubble can be done only on an ex post base,
and that different conclusions might be reached depending upon the sample period considered.
Moreover, estimation of the price bubble is not useful in forecasting the future course of price, or
devising policies to stabilize the prices.

The main purpose of this paper is to perform atest for the existence of rea estate price bubble
using time series data for the 1974-99 period, and then to provide forecast for the medium term
of 2000-2005. In the next section, we describe the trends of real estate prices in Korea since
1974, and relate them to those of magor macroeconomic variables. In section 111, we conduct
cointegration tegts for the existence of real estate price bubbles. Then the cointegration relations
are used to produce forecasts for real estate prices in section V. Section V concludes the

paper.



I1. Trendsof Real EdatePriossin Korea

1.PriceTrends

Demand for urban land and housing increased rapidly since 1960s as a result of rapid economic
growth and urbanization. On the other hand, supply of developable land and urban housing lagged
behind demand mainly due to rigid land use regulations. As aresult, red estate prices rose faster
than other prices until late 1980s. Although thisis alogica interpretation of the market outcome,

it was not a consensus among the genera public and plicy makers (Kim 1993, Kim and Kim

2000). Instead, high and rising rea estate prices were often attributed to speculation, and the

government introduced various measures to discourage speculation. But, government finaly
realized the need to work on the supply side, and therefore increased the supply of developable
land through drive to build two million new dwelling units over the 1989-92 period. Consequently,

prices started declining in absolute terms since 1991. Then the economic crisis brought about a
sudden downfall of rea estate prices (Kim 2000).

We now take a closer look at the data on land and housing prices. The trend of land price is
illustrated in figure 1 and figure 2. The Ministry of Congtruction and Transport started publishing
land price indexes in 1974. The indexes are computed from assessed values of alarge number of
plots in each quarter, for different regions, land-use categories and zoning status. Figure 1
compares the index of the average land price (LP) with real GDP, the consumer price index
(CPI) and the stock price index (SPI) for the 1974-99 period, whereas figure 2 shows the trend
of land price relative to those of nominal GDP (NGDP), wages(WAGE) and cumulated return
on corporate bond (RCUM) during the same period. From these figures, one can see that land
price increases outpaced the growth of real GDP, stock prices and the overall price level, but
they fell behind the growth of nomina GDP, wages and cumulative return on corporate bonds.
This raises a question of whether land price increases were abnormadly high as many
commentators argue.



<Figurel> Land Price & Selected Macroeconomic Variables 1974-9
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<Figure2> Land Price, Nominal GDP, Wages & Interest:1974-99
12000

10000 A

8000

6000

4000

2000

O L L4 Lada Laad L L e e e
74 76 78 80 82 84 86 88 90 92 94 96 98 00
INDEX74_LP ~  ———— INDEX74_RCUM
"""" INDEX74 NGDP —~—~ INDEX74_WAGE
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2) Cumulated return on corporate bond rate (RCUM) was computed
ass Imina auarterlv comnatinding since the first auarter of 1974.

Normally, housing and land prices tend to move together. Figure 3 presents the indexes of urban
housing prices together with the average land price index explained above. The graph covers the
1982-99 period because the officia housing price indexes are available only since 1982. The
indexes are published by the Housing and Commercia Bank, the dominant mortgage lender,



formerly caled the Korea Housing Bank until it was privatized in 1997. The figure shows two

housing price indexes. The first one is the average asset price and the other is so-called chonsel

deposit index. Chonsel is a unique Korean rental arrangement under which the tenant leaves a
lump sum deposit to the landlord at the signing of the lease. No monthly rental payments are
made during the lease period, and the full amount of the deposit is returned to the tenant at the
termination of the lease. The amount of deposit is typically around 50 % of the asset price.

<Figure3> Land and Housing Prices: 1982-99
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The graphs suggest that the purchase asset price of housing moves quite closely with the
average land price but that the two housing prices do not necessarily do so. In fact, the chonsei
deposit index kept rising even though the asset price of housing and land price took a down turn
around 1991. Thisimpliesthat the two separate indexes must be investigated separately.

2. Real Estate Prices and M acr oeconomic Variables

The main objective of this paper isto investigate whether there was a bubble in real estate prices.
Before we carry out a forma test of bubble in the next section, we look at the correlation

coefficients of land price and key macroeconomic variables. Table 1 suggests that the price of

land is affected by the fluctuations of the overall economic activity, although it might appear to

move erraticaly from time to time due to speculation. Especially strong correlaion is found

between land price and real GDP as well as with CPI.



LP GDP | NGDP CPI SPI M2 | RCUM | WAGE
LP 1.000
GDP 0.908 | 1.000
NGDP | 0876 | 0986| 1.000
CPI 0918 | 0.955| 0.953 1.000
SPI 0882 | 0.822| 0.775 0.786 1.000
M2 0760 | 0918 | 0.959 0.903 0.663 | 1.000
RCUM | 0823 | 0.949| 0.982 0.941 0711 | 0991 | 1.000
WAGE | 0856 | 0966| 0.991 0.953 0749 | 0962 | 0.985| 1.000

<Tdle 1> Correlation between land price and key macroeconomic variables

However, an anaysis of coefficients of contemporaneous correlation might be mideading
because of the possibility of spurious regression between variables with trends. In order to
address this problem, we present in table 2 a matrix of correlation coefficients among the rate of
changes of the variables considered in table 1 The correlation coefficients in table 2 are much
smaller than those reported in table 11. But al the coefficients are dtatistically significant. The
strongest correlation was found between land price and nominal GDP.

PCH_LP [PCH_GDP|PCH_NGDHF PCH_CPI | PCH_M2 | PCH_SPI
PCH_LP | 1.000
PCH_GDP| 0319 1.000
0.568 0.39 1.000
PCH CPI | 0267 0.218 0.581 1.000
PCH M2 | 0335 0.068 0.280 0.174 1.000
PCH SPI | 0104 0.189 0.070 0.124 0.002 1.000

Note : Therate of changein real and nomina GDP was computed over the same quarter of
the previous year.

<Take 2> Correlation between % changesin land price and macroeconomic variables

1 These figures are much smaller than 0.8~ 0.9 reported in KAB (1998). One reason for
the discrepancy is that we used quarterly data whereas KAB used annual data. The matrix
of correlation coefficients computed from annual data is presented in table A-1 of
the appendix.



[11. Cdntegration Tedsfar FriceBubble

1. The Methodology

A fundamenta problem with testing for a price bubble is that the validity of the test hinges on
the correct specification of the market fundamental, which is inherently difficult. On the other
hand, cointegration test is atest of whether or not a stable long-run equilibrium relationship exists
between the real estate price and the variables representing the fluctuation of te overdl
economic activity. The existence of the equilibrium relationship alows one to exclude the
possibility of a price bubble. Although this approach is not entirely free of the problem of
misspecification, the procedure is much simpler because the tubble term does not have to be
estimated.

In this study, we use the index of average land price to represent real estate prices and consider
the index of the asset price of housing and the chonsei deposit index of chonsel deposit as
supplementary price variables. Real GDP is used as the key indicator of business cycle, and also
the summary measure of the determinants of the price of services from real estate.

We peform Johansen' s maximum likdihood test for cointegration usng a vector
autoregresson (VAR) modd. A VAR modd given by

Y, =AY  +tAY , +..... +Ath-p +e @
can be transformed into
DY, =PY, , +P DY, , +..... +P p_lDYt_ o1 T € Y]

The Johansen test is based on the analysis of the matrix of coefficients of the lagged dependent
varigble M . If the null hypothesisHy T =0 i.e., rank(lM )=0] cannot be rejected, co-integration
does not exist. On the other hand, co-integration exists if the canonical correlation is greater than
O,ie. M Ofi.e,rank() Q.

2 Cointegration between land price and real GDP

Wefirst estimated a VAR modd using quarterly data for the period of Q1, 1974 (4, 1999. A
set of seasonal dummy variables (SD2, SD3, and SD4 for Q2, Q3 and Q4) was used to control



for seasonality in real GDP data?2 The result of co-integration test is presented in <table 3>,
which suggests that land price index is co-integrated with real GDP, a measure of market
fundamentals. In other words, land price is determined by market fundamentals in the long run,
even though it can deviate from the intrinsic value in the short run, the phenomenon known as
price bubble. The estimated co-integration eguation

LP=1623+000112GDP &)

shows that land price index rises by 0.00112 (1.12) for every one billion (trillion)Won of
additional GDP in the long runs.

Our finding is seemingly different from that of Kim and Suh (1993) which reports the existence
of a growing rational bubble in land price for the 1970-89 period. Since the sample period is
different from ours, we applied the same test to the sample period of their study. The result is
presented in panel (2) of table 3, which shows that no co-integration relationship existed between
1974 and 1989. Therefore, our finding is not inconsistent with Kim and Suh. However, he
evidenceagainstcointegrationdoesnotnecessarily imply the existence of price bubble,

because of possible misspecification of the model determining the market fundamentals.

2 Wle did not make seasonal adjustment because it raises problems for co-integration
test and for forecasting. See Lee and Siklog(1993) and Bell and Hillmer(1984) for details.
3 The figures for GDP and LP during the 1990s have been around 400 trillion Won (100
trillion per quarter) and 100, respectively. Therefore, equation (3) implies that a
1 % increase in GDP (per quarter) would lead to a little more than a 1% rise in LP.



(1) Sampleperiod : 1974.Q1  1999.Q4
- Cointegration test

Ho:r 0 LR =1758* Critical Vaues: 20.04(1%), 15.41(5%)
Ho:r< 1 LR= 001 Critical Vaues. 6.65(1%), 3.76(5%)
Normalized Cointegrating Vector: z = LP; 0.00112GDP;+16.228

- Estimation of error-correction models

Regressor A LP; A GDP
Z 1 0.02 15.98
(218 (2.34)
Constant 2.4 3113.87
(_210) (_2.96)
SD2 SD3 SD4 641 194 111 579371 4999.15 4670.23
(328) (1.09) (052 (342 (325 (259
A LP.;to 052 009 005 018 |[2057220493 34787 156.938
ALPy | (491) (0.77) (0.40) (164) |(2.24) (1.96) ( 3.28) ( 1698
A GDP,; to 000 0.00 0.00 0.00 007 015 028 052
AGDP4 | (450) (0.39) (_ 0.25)(0.23) | ( 0.80)( 1.61)( 275 (507
R°/ Adj R 0650 / 0601 0975 /| 0972

(2) Sample period: 1974.Q1 1989.Q04

- Cointegration test

HO:r 0 LR=1272  Criticd Vaues 20.04(1%), 15.41(5%)
HO:r< 1 LR= 300 Criticd Vaues 6.65(1%), 3.76(5%)

Note: 1) Figuresin parentheses are t-values
2) * indicates statistical sianificance at 5% level

<Tdle3> Co-integration between land price and real GDP

3 Cointegration between therelative price of land and real GDP

In the anadlysis above, we considered nominal land price index, but nomina land price can
increase rapidly because of overal inflation. In order to rule out this possibility, we explored the
relationships between the relative price of land (RLP) and real GDP. RLP was computed by
dividing the nomind land price index by the GDP deflator. The result of the cointegration test is
presented in table 4, which shows that RLP is cointegrated with real GDP through

RLP=5648-+000020GDP.. )



The estimated cointegration equation shows that the relaive price of land rises with economic growth. In other words,
the land price rises faster than the overal price level as nationa income grows. This observation is consistent with the
cointegration relation (3) that a1 % increase in GDP would lead to amore than 1 % increase in LP (see footnote 3). In
light of the earlier result that no price bubble existed in the nomina price of land, the finding that no bubble existsin
land price after the effect of inflation has been controlled for isnot surprising

4. Cointegration between nomind land price and nomind GDP

A smilar cointegration test was carried out between nominal land price and nomina GDP. It is
logically equivalent to testing for cointegration between relative price of land and real GDP, but
an additional advantage is that the result can be used directly for forecasting the land price index.
The test result is presented in the lower pannel of table 4. Nominal land price index is found to
be cointegrated with nominal GDP (NGDP) through

LP=4255+0004LNGDP 6

In other words, nomina land price index rises by 0.00041 (0.41) as nomina GDP increases by
one billion (trillion) Won.

10



(1) Realtive price of land vsred GDP

- Cointegration test
Ho:r 0 LR=1643* Critical Values: 20.04(1%), 15.41(5%)
Ho:r<1 LR=0.80 Critical Vaues. 6.65(1%), 3.76(5%)
Normalized Cointegrating Vector: z=RLP; 0.00020GDP; 56.476
- Egtimation of error-correction models
Regressor A RLP, A GDPy
Za 0.03 1112
( 2.66) (1.50)
Congtant 314 6470.90
(170 (614
SD2 SD3 SD4 361 402 393 8303.97 10022.07 9800.43
(117 (142 (1.22 (4.71) (6.23) (5.36)
A RLPy; to 0.16 0.005 0.04 0.60 13150 7801 47.38 206.89
A RLP 4 (1.88) ( 0.05) (0.40) (6.80) | (2.70) (1.54) ( 0.93) ( 4.10)
A GDP; to 0.00 0.00 0.00 0.00 0.06 0.06 013 034
A GDPy4 (1.12) (1.31) (0.77) (_ 0.31) (_ 0.70) (0.63) (_ 1.36) (3.57)
R°/ Adj R° 0547 | 0.484 0975 / 0972
(2) Nomind land price vs nomina GDP
- Cointegration test
Ho:r 0 LR =1997* Critical Vaues. 20.04(1%), 15.41(5%)
Ho:r<1 LR = 007 Critical Vaues. 6.65(1%), 3.76(5%)
Normalized Cointegrating Vector: z = LP;  0.00041INGDP; 42.562
- Estimation of error-correction models
Regressor A LP A NGDP;
Za 0.001 27.99
(0.17) (3.40)
Constant 0.48 46.20
(0.89) (009
SD2 SD3 sh4 001 037 0.27 173530 159650 1291.69
(0.02) (0.55) ( 0.38) (2.53) (2.49) (1.89)
ALP.; to 054 014 012 0.03 40262 344.72 42299  407.56
A LPiy (5.11) (1.14) (0.99) (0.26) (393) (294 (354 ( 387
A NGDP.; to 000 000 000 0.00 0.13 0.22 027 0.79
ANGDP., [( 022)( 141)( 177)( 1.39) ( 200)( 342)( 4.04) (11.57)
R°/Ad R 0.583/0.524 0.967 / 0.963

Notes: Same asin table 3.
< Table 4> Cointegration between (relative) price of land and GDP

1




5 Land pricevsstock price

Finaly, we tested for cointegration between land price and stock price. The result is summarized
in table 5, which suggests that the two price series are cointegrated. Since the cointegration
equation (6) for the land price index has a postive coefficient of stock price index (SP1), land
and stocks are found to be subgtitutes in the long run. An increase of stock price index by 10
points leads to a 1.18 point increase of the nomina land price index.

LP=85+01180F ©

(1) Sample period: 1974.Q1 1999.04
- Cointegration test
Ho:r 0 LR =36.09** Critical Vaues: 20.04(1%), 15.41(5%)
Ho:r<1 LR = 083 Critical Values. 6.65(1%), 3.76(5%)
Normalized Cointegrating Vector: z LP; 0.1180SPl; 8.549
- Estimation of error-correction models
Regressor A LP; A Pl
Ziq 0.04 1.09
( 339 (2.32)
Constant 0.26 9.92
(1.58) (1.46)
ALP to 032 002 007 0.29 8.70 5.47 0.60 9.00
A LP (2.88) (0.17) (0.63) (2.73) (1.92) (  1.19)( 0.13) ( 2.05)
A SPly to 0.0020.003 0.004 0.005 019 0.09 030 0.09
A Pliy (0.74) (1L.21)( 140)( 147 | (168 (0.78) (262) (0.67)
R°/ Adj R° 0.583/0.540 0.279/ 0.206
(2) Sample period1974.Q1 1989.04
- Cointegration test
Ho:r O LR =840 Critica Vaues: 20.04(1%), 15.41(5%)
Ho:r<1 LR =178 Critical Vaues. 6.65(1%), 3.76(5%)

Notes 1) Same asin table 3.
2)** indicates Statistical significance at 1% level.
<Table 5> Cointegration between land price and stock price

The estimated cointegration equation and the error correction model will be used later in
forecasting the land price index.



. Red Edate Price Forecaging
1. TheMethodology

We employ a VAR modd with error correction to forecast red estate prices. The major
advantage of using a VAR moded over a conventional macroeconomic model consisting of a
system of simultaneous equations is that the values of al endogenous variables are derived from
their past values and therefore forecasting is possible without assumptions about the future
values of exogenous variables. The accuracy of forecast made using a VAR model can be
impaired if a dructura change takes place, but this problem applies dso to conditiona
forecasting based on a conventional econometric model.

In order to forecast land price index (LP), we used a VAR mode consisting of LP and redl
GDP, and a separate VAR model comprising LP and the stock price index (SPI). This was done
because it was found in section |11 that LP was cointegrated with both real GDP and SPI. On
the other hand, the index of the purchase price of housing (HPL) was forecast from a VAR
model considering the cointegration relationship between HPL and SPI. This decision was made
based on the finding, to be explained below, that sok picssaemoredfedivethenred CDPinexaningthefludugions
of housng pricssintheshatun The index of chonsel deposit was forecast in a similar manner.

2 FoesdingResits

Twosetsf foreceet for theland priceindex for the 2000:2006 pariod are presarted in tehle 6A and tehle 6B, andiillustrated infigure 4. LPFL GDP
ad LPR2 S aereectively bessd onthearorcamedtion mook reported in teble 3 (cointegyetion between land priceindex and red GDP) ad

teble4 (caintegyation between land priceindex and stodk priceindex). Thetwo forecatspeint asmilar pidurefor thefuirecoursed land price The
diffeenceisthet LR exossds L PFL until 2008 andfdlsshart of L PF2 from 2008l 2006.

LPFL predictsthet land pricewill inoreesedt an amnudl ratedf 4.3~64%in 2000, and 68~7.2%in 2001 Thenthe pecedf inoreesewill dowv doan
galdly datingin 2002 Ontheather hend, LPR2 prediasagmeler rateof inaressein 2000 compered with LPFL the overtakes LPH until the
Stuetion isrevarsad in 2008, The precicted rte of land price incresseislarger then thet of the dook priceindex. Theforecedt for therdetive price of
landispresanidinteble 7 andiilludrated infigure 5. Theforecassuggests thet land pricewill increese fedr then GDPP dfletor. Sinceland priceis
caintspyetent with both redl GDPand thestock priceindex, oneccanmnat el aprian which of thetwo forecestswill provemoreaoourete Howeve, in
the medium tam, land price movemenis are more likely to be ffiectent by stodk prices Snce land and dodks are sUibdituies This conjedureis
corfimmed by e<post within-sampleforecading retsto beeqalaned lter.

Firdlly, wemedkforecasfor thepurchese pricedf hauising and thechonsa dgposit onhousing, Theresitsare presanted inteble 7 andillugiratedin
figure 6 and figure 7 regpectively. The purcheee price of housing is predidied to St rising in lete 2000 ad - the pece will aooderate in 2001
Increesein housing price will peek & the end of 2001 and will decderate in 2002, befare it dats falling alat in 2008, On the aher hend, chorss
dgpositwill gt rising in 2001 and then thepecef inaressewill dow downin 2002, But unlikethe purdhesgarice of housing, dhorss digoosit wil

13



ooninuetoriea amodraeraein 2008 and orward.

<Table 6A> Forecasts for GDP and Land Price Index

GDP_F LPF1_GDP GDP_A(% LPF1_A(%
2000:1 74182.89 94.99923 12.3869 4.9639
2000:2 78949.22 95.20341 8.1158 4.3133
2000:3 82111.51 96.72853 6.0480 5.1223
2000:4 90089.72 98.80632 4.3497 6.4226
2001:1 78251.61 101.4922 5.4847 6.8347
2001:2 82522.94 102.0729 4.5266 7.2156
2001:3 84956.15 103.7729 3.4644 7.2826
2001:4 92282.35 105.7670 2.4338 7.0448
2002:1 80783.21 108.1536 3.2352 6.5635
2002:2 84939.67 108.7147 2.9285 6.5069
2002:3 87129.01 110.2982 2.5576 6.2880
2002:4 94207.73 111.9862 2.0864 5.8801
2003:1 83005.79 113.9685 2.7513 5.3765
2003:2 87138.85 114.3540 2.5891 5.1872
2003:3 89282.22 115.7218 2.4713 4.9173
2003:4 96310.99 117.1188 2.2326 4.5832
2004:1 85347.03 118.7862 2.8206 4.2272
2004:2 89484 .96 119.0091 2.6924 4.0708
2004:3 91650.77 120.1892 2.6529 3.8605
2004:4 98696.41 121.3778 2.4768 3.6365
2005:1 87901.24 122.8438 2.9927 3.4159

Note: _Arepresents annualized rate of change over the same peri od of
previ ous year.

14



<Figure4> Land Price Forecast using an Error Correction Model
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Note: 1) Actual values up to Q4,1999, Predicted values thereafter
2) LPF1 and LPF2 are based on cointegration with GDP and SPI
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<Table 6B> Forecasts for Stock Price Index and Land Price

Index
SPI _F LPF2_SPI SPI_A(% LPF2_A(%
2000:1 985.9660 93.62823 72.2813 3.4491
2000:2 1036.149 94.11189 34.6873 3.1173
2000:3 1022.174 95.85267 8.3041 4.1705
2000:4 1019.628 98.26437 10.7008 5.8389
2001:1 1019.181 100.2341 3.3688 7.0555
2001:2 996.3305 102.3593 -3.8429 8.7634
2001:3 964.6524 104.9678 -5.6274 9.5095
2001:4 935.4402 107.4976 -8.2568 9.3964
2002:1 906.4528 109.7135 -11.0607 9.4573
2002:2 875.3020 111.8354 -12.1474 9.2576
2002:3 846.6522 113.8597 -12.2324 8.4710
2002:4 825.0071 115.5811 -11.8055 7.5197
2003:1 809.7056 116.9692 -10.6732 6.6133
2003:2 799.9154 118.1235 -8.6126 5.6227
2003:3 797.3942 119.0507 -5.8180 4.5592
2003:4 802.7885 119.7173 -2.6931 3.5786
2004:1 814.6529 120.1707 0.6110 2.7370
2004:2 831.8627 120.4894 3.9938 2.0029
2004:3 853.9705 120.7108 7.0951 1.3944
2004:4 879.8521 120.8659 9.5995 0.9595
2005:1 907.8303 121.0122 11.4377 0.7003

<Figure 5> Relative Price of Land (RLP) Forecast usng ECM
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Note : Actual values up to Q4,1999, Predicted values thereafter
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<Table 7> Forecasts for Purchase Price of Housing and Chonsei

Deposit
RLP_F HPL_F CHON_F RLP_A(%

2000:1 63.34236 84.97636 125.1111 3.4695
2000:2 65.58051 84.69791 121.9239 3.2379
2000:3 65.81334 86.76002 123.8082 5.1128
2000:4 66.20769 89.21151 124.0325 6.6450
2001:1 67.58512 91.64421 128.8876 6.6981
2001:2 69.54675 94.23286 131.2871 6.0479
2001:3 70.13957 96.79623 134.1853 6.5735
2001:4 70.84115 98.91080 133.8385 6.9984
2002:1 71.93750 100.6754 137.3506 6.4398
2002:2 73.49335 102.1469 137.4958 5.6747
2002:3 74.10803 103.2798 139.1055 5.6579
2002:4 74.84779 104.0198 138.5576 5.6558
2003:1 75.53961 104.4071 142 .3825 5.0073
2003:2 76.65670 104.4810 142.8539 4.3043
2003:3 77.15423 104.2832 144 4977 4.1105
2003:4 77.81968 103.8809 143.7406 3.9706
2004:1 78.10893 103.3663 147.1607 3.4013
2004:2 78.82103 102.8248 147.2754 2.8234
2004:3 79.16586 102.3335 148.7970 2.6073
2004:4 79.72886 101.9619 148.0999 2.4533
2005:1 79.67568 101.7666 151.6948 2.0058
<Figure 6> Housing Price Forecast
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<Figure 7> Chonsei deposit Forecast
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3. Limitations of the Forecasts

The accuracy of our forecasts will be conditioned by the assumption that reall GDP and stock
prices will behave according to the predictions made from their past values. In fact, apart from
the forecasting model used, forecasting performance is aso affected by such factors as
reference points and forecasting horizons. In order to examine the accuracy of our forecasts, the
forecasting equations in (3) and (5) were re-estimated using the data until Q4 1995 and Q4 1997,
to generate ex-post forecasts for land price at two reference points, Q1 1996 and Q4, 1998,

respectively. The forecasts are plotted in figure A1 in the appendix together with the actual land
price data until Q1 2000.

For the forecasting period 1996-99, both forecasts diverge from the actual price path, while
LPF2 based on cointegration between LP and SPI did better than LPF1 based on that between
LP and GDP. In other words, the model would not have predicted the sudden fal in land price
caused by the economic crisis that broke out in 1997. As for the forecasts made at Q1 1998,
LPF2 does a decent job of forecasting the decline in LP series, whereas LPF1 predicts a flat
path. Although one cannot draw too strong a conclusion from this limited forecasting exercise,
the findings suggest that SPI is more useful than GDP in forecasting land price. We conducted a
similar exercise to find that the same is true of forecasting for housing prices.
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A more serious concerns the fact that real estate prices are affected by changes in government
policies as well as on macroeconomic variables. For example, launching of a secondary
mortgage facility, relaxation of green belt regulations and other policies will have an impact on
housing and land prices. These are structural changes imposed on an econometric model, and
hence affect the accuracy of forecasting. Since we did not take these possible changes into
consideration in our forecasting exercises, the accuracy of our forecasts might be impaired if and
when the changes actually take place.

V. Simmary and Condugons

The main objective of this paper was to analyze the trends and fluctuations of rea estate prices
in Korea and offer price forecasts for the short- and medium run. Our main interest was in
examining whether real estate price movements can be interpreted as the formation and collapse
of price bubbles, since earlier studies have confirmed their existence in the late 1980s.

We found no evidence of a price bubble over an extended period of 1974-99. Cointegration test
results of quarterly data suggest that long-run relationships exist between land price and GDP
and between land price and stock prices. Purchase price of housing and chonsel deposit index
are dso cointegrated with stock price index. These cointegration relationships were used
together with error correction models to derive forecasts for the price of land and housing for the
2000-2005 period.

Quite a few studies of the U.S. housing markets (Shiller 1990 and Cho 1996) suggest that they
are not efficient and that housing prices can fluctuate substantially due to irrational and
speculative transactions. However, attempts to attribute real estate price fluctuations to bubbles
are not desirable because they might discourage serious efforts to analyze the underlying causes
and to find solutions.

In case of Korea, many commentators tend to believe that a series of measures introduced in the
name of the so-called “ public concept of land” made a great contribution to stabilizing real estate
pricesin the early 1990s. However, a careful ook at the data suggests that they must have had a
very limited effect on the housing market. The tax on unrealized capital gain on undeveloped land
did increase the supply of row houses for rental and owner-occupation. Nevertheless, the
number of those units built between 1988 and 1997 was about 750,000 and it was only 13 % of
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the total supply of new houses during the same period. The main reason for the decline in
housing prices was the massive supply of housing. The number of dwelling units supplied during
the 1988-97 period was 5,840,000, which was equa to 55 % of the tota housing stock at the
1997 year-end, 10, 630,000 units. After all, what happened was a clear example of market
forces in action, rather than the result of suppressing speculation. One relevant lesson, though, is
that inadequate supply of developable land and housing can instigate speculation because it
validates the expectation for price increases.
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[Appendix]

PCH_LP |PCH_GDP|PCH_NGDP|PCH_CPI| PCH_M2|PCH_SPI
PCH_LP 1.000
PCH_GDP 0.456 1.000
PCH_NGDP| 0.773 0.379 1.000
PCH_CPI 0.493 0.286 0.709 1.000
PCH_M2 0.400 0.072 0.492 0.458 1.000
PCH_SPI 0.065 0.367 0.057 0.250 0.113 1.000

Note: Based on annual data for the 1974-1999 period. PCH means percentage change.
<TadleA-1> Correlation between % changesin land price and macroeconomic variables

- Cointegration test

Ho:r

0 LR 2625 Critical Vaues 20.04(1%), 15.41(5%)

Ho:r< 1 LR 336 Criticad Vaues 6.65(1%), 3.76(5%)

Normalized Cointegrating Vector: z  HPL; 0.05258P1;  50.611
- Egtimation of error-correction models
Regressor A HPL; A SPIl,
Z1 0.12 1.49
(410 (1.12)
Congtant 0.32 1041
(1.54) (1.08)
A HPL;to 041 0.05 0.08 0.18| 543 279 049 11.04
A HPL; 4 (342) (0.39) ( 0.62) (1.60) | (0.96) (  0.46) (0.08) ( 2.10)
A SPl to 000 0004 0.009 0.003 026 005 031 0.03
A Pliy (011)( 132 ( 272 ( 089 | (1.96) (0.37) (2.13) ( 0.16)
R°/ Adj R° 0.560 / 0.490 0.253/0.135
Note:l) Sample period: 1982. Q1 1999. Q4

2) Fiaures in parentheses are t-values.
<Table A-2> Cointegration between housing price and stock price




- Cointegration test

Ho:r O LR=16.16* Critica Vaues. 20.04(1%), 15.41(5%)
Ho:r< 1 LR=263 Critica Vdues. 6.65(1%), 3.76(5%)
Normalized Cointegrating Vector: z=CHON; 0.1123SPl; 26.226

- Estimation of error-correction models

Regressor A CHON; A SPI,
Zia 0.08 0.4
(317 (0.76)
Constant 451 46.77
(5.48) (2.03)

SD2 SD3 Sh4 5.46 218 5.38 59.95 15.90 54.07

( 437) ( 221) ( 416) ( 171 ( 058) ( 150)

ACHON;to | 033 015 004 015| 356 606 189 626
A CHONw | (257)( 1.12)( 033)( 120) | (0.99)( 1.64) (0.51)( 1.76)

A Pl to 0007 000 001 000 | 027 001 034 0.02
A Pl (1.47) (0.19) ( 2.39)( 007) | (1.99) (0.05) (2.27) ( 0.11)
R°/ Adj R 0576/ 0.482 0.271/0.110

Note: 1) Same asin <Table A-2>.
2) Seasona dummy was included in the VAR modd.

<Table A-3> Cointegration between housing rent and stock price
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< Figure A1> Ex-post Forecasts for Land Price
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