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A Dynamics Analysis of Land Price after
Economic Structural Transform in Talwan

Pi-ying Lai*

Abstract

Land pricesin large Taiwanese cities more than tripled in two years (1987-1988). Ow-
ing to high land prices, the proportion of land pricesto housing pricesis higher than before,
especialy in Taipei. Land Resource is becoming to the major inputsin real estate market.
However, there is no literature studying the effect of land price and macro-economy, on
empirical study or otherwise. The main reason for this dearth of research is the lack of
transaction data of land prices.

In order to estimate between land prices and other economic factors, this paper first
will use the Augmented Dickey-Fuller (ADF) unit root technique and Johansen's
cointegration test procedures to study the properties of quarterly time series, i.e., land
prices, GNP, foreign exchange rate, interest rate, money supply and consumer's price
index in Taipei from 1986 to 2000. Then based on the results of unit root tests and
cointegration tests, we perform the tests in error correction models (ECM).

The correlation between land price and other factors are a great concern to Taiwan
land policy makers. We believe the change of land prices will deeply effect the economic
growth.
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1953-1962
1963-1972
1960
1973-1980
1973
1978
1981-
1987 1989
1998
1999
( GDP )%
71 100.00 7.74 44.34 47.92
72 100.00 7.30 44,95 47.75
73 100.00 6.34 46.15 4751
74 100.00 579 46.27 47.94
75 100.00 555 4711 47.34
76 100.00 530 46.67 48.03
77 100.00 5.03 44.84 50.13
78 100.00 4.90 42.30 52.80
79 100.00 4.18 41.22 54.60
80 100.00 3.79 41.07 55.14
81 100.00 3.60 40.08 56.32
82 100.00 3.64 39.35 57.01
83 100.00 3.51 37.71 58.78
84 100.00 3.48 36.37 60.15
85 100.00 3.19 35.72 61.09
86 100.00 2.55 35.31 62.14
87 100.00 247 34.56 62.97
88 100.00 2.56 33.19 64.25
89 100.00 2.10 32.59 65.31
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ADF PP
+ +
M2Q 3 -3.94* -0.14 -6.92* 0.11
4 -2.33 -0.46 -6.50* 0.05
LPQ 3 -2.92 -2.95 -2.14 -1.06
4 -3.07 -2.84 -2.08 -1.13
EXQ 3 -3.07 -1.83 -2.34 -0.89
4 -2.67 -2.34 -2.34 -0.86
GDPQ 3 -2.31 -1.49 -2.92 -4.02
4 -0.96 -3.7 -2.56 -3.84
CPIQ 3 0.69 -1.13 -0.11 -1.90
4 -1.13 -0.78 -0.14 -2.00
RATE 3 -2.53 -2.52 -2.43 -2.39
4 -2.75 -2.76 -2.51 -2.47
* 1% )
ADF PP
+ +
M2Q 3 -1.20 -2.60 -4.31%* -7.32%%
4 -1.00* -3.03 -4,55%* -7.31%*
LPQ 3 -1.94 -2.48 -2.60* -3.04
4 -2.50* -3.26* 2,77+ -3.19*
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4 -2.03 -1.54 -7.69* -7.80*
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4 -2.09* -2.13* -7.83+* -7.75%*
RATE 3 -3.36 -3.28* -7.16* -7.11*
4 -3.09%* -3.04 -7.19* -7.14%*
* 1% ** 5%
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3, (ECM)
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(4)

(ECM)
(EC) -0.005
t-1
07 t 413
Lags=3 Trace I
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0.634989 h=0 151.7811* h=0 57.4462*
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D88 )
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DILPQ)t ECM
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D(LPQ),, 0.910 0.202 4518
D(LPQ),, -0.008 0.181 -0.042
DGDPQ,, -0.315 0.356 -0.885
DGDPQ,, -0.261 0.408 -0.640
DM2Q,, -0.093 0.686 -0.136
DM2Q,, -0.250 0.693 -0.361
DEXQ,, -0.252 0.332 -0.760
DEXQ,, -0.161 0.326 -0.493
DRATE,, -0.181 0.178 -1.015
DRATE,, -0.275 0.163 -1.683
DCPIQ,, -0.447 0.970 -0.461
DCPIQ,, 1.060 0.929 1.140

-0.013 0.038 0.341
R 68% R?=58% DW 2.077 57(60)

D88
0038  -0.23
t
4 5

16



( D88
t

-0.231 0.073 -3.160
D(LPQ),, 0.780 0.185 4.200
D(LPQ),, 0.120 0.155 0.779
DGDPQ,, -0.666 0.356 -1.871
DGDPQ,, -0.730 0.342 -2.132
DM2Q,, 0.523 0.579 0.902
DM2Q,, 0.622 0.626 0.993
DEXQ,, 0.060 0.295 0.203
DEXQ,, 0.250 0.289 0.863
DRATE,, -0.215 0.134 -1.605
DRATE,, -0.332 0.119 -2.784
DCPIQ,, 0.361 0.840 0.429
DCPIQ,, 1.427 0.903 1.581

-0.093 0.055 -1.680
D88 0.073 0.038 1.903
R® 75% R? 66% DW 242 57(60)

( D88
t
D(LPQ),, 0.989 0.110 8.956
D(GDPQ),, -0.452 0.303 -1.494
D(GDPQ),, -0.359 0.279 -1.285
D(RATE),, -0.230 0.127 -1.815
D(RATE),, -0.287 0.110 -2.508
D(CPIQ),, 1.551 0.701 2.186
D88 -0.020 0.020 -1.012
C 0.016 0.020 0.782
R2 68% R?2 64% DW 207 Ljung-Box Q(15) 2171 P

0.116



1986
1986

1988
Johansen
1%
1.07%
1987
1985 1999

-0.005

D88 -0.176
0.038
-0.23
1988

18



(1990)

(1994)

(1994)
pp.79-98
(1994)

(1992)

(1995)

(1999) 29
4

(1992) —

(1994)

(1993) ()
Vol.30 P.163-192

(1993) ()
Vol.31 P.195-242

(1996)

(1998) 0p.4-
12

(1996) —

(1994) —

(VAR)

19



(1996)

(1995) —Granger

(1993)

(1990)

(1994) -

(1991)
(1992)
(2000) —

(1991)

------ & (1999) Vol.10,
pp.115-134

Abraham, J. M. and Hendershott, H. P., (1996), "Bubblesin Metropolitan Housing Markets”,
Journal of Housing Research, Vol.7(2), p.191-207.

Blanchard O.J. & M.W. Watson, (1982), "Bubbles,Rational Expectation and Financial
Markets, Crisesin the Economic and Financial Structure”, p.387-389.

Capozza, DennisR. & Robert W. Heldley., (1985), " The fundamentals of Land Prices and
Urban Growth", Journal of Urban Economy. Vol.26(3), p.295-306.

Clapp J. Pollakowski, Henry O.,Lloyd., (1992), "Intrametropolitan L ocation and Office
Market Dynamics”, Journal of the American Real Estate & Urban Economy
Association”, Vol.20(2), p.229-57.

Compbell, J. and R. Shiller, (1987), "Cointegration and Tests of Present Value Models",
Journal of Palitical Economy, Vol.95, p.1062-88.

Chan I. Park, Jene K. Kwon, (1996), "The Hyper-Inflation of Land and Consumption
Behavior",International Economic Journal, Vol.10(4), p.47-58.

Dezhbakhsh, H. and A. Demirgue-Kunt, (1990), "On the Presence of Speculative Bubbles

20



in Stock Prices.", Journa of Financial and Quantitative Analysis, Vol. 25, p.101-12.

DibaB.T. & Grossman H.l., (1988), "The Theory of Rational Bubblesin Stock Prices', The
Economic Journal, Vol.98, p.746-54.

Dowadll D. E. & Treffeisen, A.P., (1991), "Spatial Transformation in Cities of the Developing
World Multinucleation and Land-capital Substitution in Bogota, Colombia' Re-
gional Science and Urban Economics, Val.21, p.201-20.

Evens, G. W, (1995), Fitfallsin Testing for Explosive Bubble in Asset Prices, American
Economics Review, Vol.81, p.745-70.

Flood, R. P. and Hodrick, R. J, (1986), Asset Price Volatility, Bubbles, and Process
Switching, Journal of Finance, Vol.41, p.831-42

Flood, R. P. and Hodrick, R. J., (1990), On Testing for Speculative Bubbles, Journal of
Economic Perspectives, Val 4(2), p.85-101.

Frankel J.A., (1992), "Measuring International Capital Mobility: A Review", American
Economic Review, Vol.82, p.197-202.

Friedman M. & A. Schwartz, (1963), "Money and Business Cycles', The Review of
Economics and Statistics, Vol .45, p.52-64.

Front K.A. & Obstfeld M., (1991), "Intrinsic Bubbles: The Case of Stock Prices',The
American Economic Review", Vol. 81, p.1189-214.

Gerald P. Dwyer Jr. & P.W. Hafer, (1990), "The Stock Market: Bubbles, Volatility, and
Chaos', Kluwer Academic Publishers, U.S.A.

Gandolfo,G., (1986), International Economics, Berlin, Springer-Verlag, p66-7.

Gonzalo Jesus., (1991), "Estimation of Long run Equilibrium and Common Long Memory
Componentsin Cointegrated System"”, University of California San Diego, Ph.D.

Hamilton J.D., (1986), "On Testing for Self-Fulfilling Speculative Price Bubbles', Interna
tional Economic Review, Vol.27, p.545-52.

Kazuo Sato, (1995), "Bubblesin Japan's Urban Land Market: An Analysis’, Journa of Asian
Economics, Vol.6,(2), p.153-76.

Johansen S., (1991), "The Estimation and Hypothesis Testing of Cointegration Vectorsin
Gaussian Vector Autoregressive Models', Econometrica, Vol.59(6), p.1551-80,
Nov.

Kleidon, A., (1986)., Variance Bounds Tests and Stock Price Valuation Models, Journal of
Political Economy, Vo0l.94, p.953-1001.

21



Koichi Mera & Bertrand Renaud, (2000), "Asia's Financial Crisis and the Role of Real
Estate’, M. E. Sharp, Inc., U.S.A.
Krashinsky,Michad and Milne, William, J., (1987), "Housing Price in Metropolitan Toronto
an Empirical Analysis', Regiond Science & Urban Economics, Vol.17, 1987.
LeRoy, S. and R. Porter, (1981), "The Present Value Relation: Test Based on Variance
Bounds', Econometrica, Vol.49, p.555-74.

Bruno M., (1989), " Econometrics and the Design of Economic reform”, Econometrica, Vol.
57(2), p.275-306.

Patric H. hendershott, (1998), "Property Asset Bubbles. Evidence from the Sydney Office
Market", The Third Asian Real Estate Annual Conference, Great Britian.

Plaxico, J.S. & Darrel D. Kletke, (1979), "The Value of Unredized Farm Land Capital Gains.
" American Journal of Agriculture Economy, Vol.61(2), p.327-30.

Pogodzinski J.M. & Sass Tim R., (1991), "Measuring the Effects of Municipal Zoning
Regulations:A Survey,",Urban studies, Vol.28( 4) p.597-621.

Roger Craine, (1993),"Rational Bubbles-A test", Journal of Economic Dynamics and
Control, North Holland., p.829-46.

Said said E.; Dickey David A., (1985), "Hypothesis Testing in ARIMA Models', Journal of
American Statistics Association,Vol.80(390), p.369-74.

Shiller, R., (1981), Theuse of Volatility Measuresin Assessing Market Efficiency, Journa
of Finance, V0l.36, p.291-304.

Tirole, J., (1982)., On the possibility of Speculation under Rational Expectations,
Econometrica, Vol. 50, p.1163-181.

----------- , (1985), Asset Bubbles and Overlapping Generations, Econometrica,Vol 53, p.
1499-528.

West K.D., (1987), "A Specification Test for Speculative Bubbles®, The Quarterly Journal
of Economics’, Vol.102, p.553-80.

Wiese,Robert F., (1930), "Investing for True Value', Barron's, p.5.

--------- , (1989), Overlapping Families of Infinitely-Lived Agents, Journal of Public
Economics, Vol.38, p.183-198.

Y angru Wu, (1995), "Are there rational bubblesin foreign exchange markets? Evidence
from an aternative test",Journal of International Money and Finance, Vol.14( 1), p.
27-46.

22



