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Forecasting Korean housing price index:

application of the independent component analysis
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Abstract

Real-estate values and related economics are often the first read newspaper category. We are concerned
about the opinions of experts on the forecast for real estate prices. The Box-Jenkins ARIMA model is a
commonly used statistical method to predict housing prices. In this article, we tried to predict housing prices
by combining independent component analysis (ICA) in multivariate data analysis and the Box-Jenkins
ARIMA model. The two independent components for both the selling price index and the long-term rental
price index were extracted and used to predict the future values of both indices. In conclusion, it has been
shown that the actual indices and the forecast indices using ICA are more comparable to the forecasts of
the ARIMA model alone.
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EPAREA | et AHA|EE 382 Hyvirinen (1998a, 1998b)oll A 21t 4= gk, FyolbE =
33} (Cho, 2004; Hwang¥} Kim, 2011; Jeon &, 2006) 12|32 2]& (Shim 5, 2001)oA4 &&8H A
TEo] glon 9o A BAeste] BackT Weigend (1997)2] A77F Y AQB AR 59} 2+
AL 27 gigk A7) 22 Garcia-Ferrer 5 (2011)9] 2]3)] o] Fo] At}
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o =

z2(t)olE WAE v o AFTE s1(4)2F s2(t)ol 2R oAH F+E (a1, a1z, a21, az2)
o}zl g} 2ol

z1(t) = a11s1(t) + a12s2(t),

xz(t) = aglsl(t) + a2282(t) (2.1)
AYBAZ o] vkl 3Rk T s1(6) ) s2(0)F AFHeE FE28 & 5 Johd 2109} 22(0)E
o5 AEE o)l BAT 4 USAE BEThE 471 T 5 AT
slo) Azke Se SRARRA tisfel 1we) Aelsied WAL BAX GAEs o] 7913
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T = As, (2.3)
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1) = (kurtosis) 7} 00] A &= 3t} (Delfosse2} Loubaton, 1995).
Hes ATRES A% 00] 9o geba] BE7L Lo} ol Hi WFoR HYARE v
2) U2 AEZ 3] (negentrophy)E HUlg}sl=5 st} (Cover?} Thomas, 1991; Papoulis, 1991).
A=) %8 W Y7} ol 29,
H(Y)=-) P(Y =y)log P(Y =y,)
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— / F (@) log f(y)dy
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J(y) = H(ygaussian) - H(y)
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1998a, b; Jones2} Sibson, 1987).

t} (Cover$} Thomas, 1991; Papoulis, 1991).
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4) H Y= (maximum likelihood method) (Pham %, 1992).
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Figure 3.1. Indices for real estate.
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Figure 3.2. Differenced series, ICA processed estimate and recovered series. ICA = independent component
analysis.
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Table 3.1. Statistics for s (t)

Parameter arl ar2 ar3 mal ma2 mad3
Estimate 1.5240 —0.9901 0.3944 —0.7829 0.4044 —0.2034
t-test 32.1550 —18.1341 14.1697 —13.0433 6.7236 —2.0646
p-value <.0001 <.0001 <.0001 <.0001 <.0001 0.0389
Ljung-Box X2 = 26.241 p-value = 0.158

Table 3.2. Statistics for sa(t)

Parameter arl ar2 ar3 mal ma2
Estimate 0.3987 —0.6803 0.6934 0.3684 0.9999
t-test 9.7618 —23.1092 17.6584 40.6517 66.2786
p-value <.0001 <.0001 <.0001 <.0001 <.0001
Ljung-Box x2 = 24.814 p-value = 0.208
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Figure 3.3. Forecasts of indices for real estate.
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Table 3.3. Statistics for a transfer function model of real estate indices

Parameter Estimate t-test p-value
mal 1.2156 14.68 <.0001
ma2 —1.0625 —12.01 <.0001
ma3 0.2374 3.23 0.0014
smal 0.9055 34.80 <.0001
arl 1.9064 31.35 <.0001
ar2 —1.8382 —24.20 <.0001
ar3 0.8389 16.11 <.0001
numl —0.0885 —2.16 0.0317
denl 0.8889 12.65 <.0001
Ljung-Box x? = 26.000 p-value = 0.3008
A% R4 A5e] T2A 544 QWA A AR BYS A7 AS)E Fel7t Arka A
[e]

A 92 AEHE FEA AAASE SR 1000]ehe £XE 22 2450 Holg TRy
dukg 9l ARIMAR & A8317|o BAI7F ot SPAAEESolgke 71| TJr ARIMAE FA]9 &%
sto] o &-& St A HFEAS 2S48+ YSS Bk 239 Z9H7]o= ARIMA < &X|7}
AA A B 77k B5S Hole ol B =10 543t doj5E 438t d3e=s A ICAE &85 %
Mol 9548 o BAOR WA B3 AARS 21 Atk B LR ASY AR AT 544
Hr} Aud o5S s HEA7)3 A0l s HFE Y (VARMA) & WEH X4 2 (VECM)o] ¢
$8T 5= QAT FAG0E Qe A8t ARIMAS F8408 §83 ICAS $HUTH: o]
g4 A% o5 QolA olul7t glrka sk,

References

Back, A. and Weigend, A. (1997). A first application of independent component analysis to extracting
structure from stock returns, International Journal of Neural Systems, 8, 473-484.

Cho, Y. (2004). Independent component analysis for clustering analysis components by using kurtosis, The
KIPS Transactions: Part B, 4, 429-436.

Comon, P. (1994). Independent component analysis - a new concept?, Signal Processing, 36, 287-314.

Cover, T. and Thomas, J. (1991). Elements of Information Theory, John Wiley & Sons, Hoboken.

Delfosse, N. and Loubaton, P. (1995). Adaptive blind separation of independent sources: a deflation ap-
proach, Signal Processing, 45, 59—83.

Garcia-Ferrer, A., Gonzalez-Prieto, E., and Pena, D. (2011). Ezploring ICA for time series decomposition, In
Working paper 11-16, Statistics and Econometrics Series 11, Universidad Carlos III de Madrid: Getafe.

Hyvarinen, A. (1998a). Independent component analysis in the presence of gaussian noise by maximizing
joint likelihood, Neurocomputing, 22, 49-67.

Hyvarinen, A. (1998b). New Approximation of Differential Entropy for Independent Component Analysis
and Projection Pursuit, in Advances in Neural Information Processing Systems, MIT Press, Cam-
bridge.

Hyvérinen, A. and Oja, E. (1997). A fast fixed-point algorithm for independent component analysis, Neural
Computation, 9, 1483-1492.

Hwang, J. S. and Kim, J. H. (2011). A study on the estimation of modal parameters using independent
component analysis method, Journal of the Architectural Institute of Korea Structure & Construction,



Forecasting Korean housing price index 279

27, 27-35.

Jeon, C. H.,, Lee, H. S., Park, H. S., and Hong, J. H. (2006). Estimation of pure component fractions
in a mixture using independent component analysis. In Proceedings of the Korean Operations and
Management Science Society Conference, 753-757.

Jones, M. and Sibson, R. (1987). What is projection pursuit?, Journal of the Royal Statistical Society Series
4, 150, 1-36.

Jutten, C. and Hérault, J. (1991). Blind separation of source, part I: an adaptive algorithm based on
neuromimetic architecture, Signal Processing, 24, 1-10.

Papoulis, A. (1991). Probability, Random Variables and Stochastic Processes (3rd Ed), McGraw-Hill, New
York.

Pham, D. T., Garrat, P., and Jutten, C. (1992). Separation of a mixture of independent sources through a
maximum likelihood approach. In Proceedings of EUSIPCO, 771-774.

Shim, Y. S., Choi, S. H., and Lee, I. K. (2001). Eyeball movements removal in EEG by independent component
analysis, Korean Journal of Clinical Neurophysiology, 3, 26-30.



280 Ro Jin Pak

PR ol W WA S EL ol 5t Anje] B Aotk AdET). e AUEE Yea
A9 WEel B3 ARIFE 3ol WAL 23 Ak WUiAE B QAL NS/ Qo2 ol
AFHIE W Al A A0S £ STl ERERGeI B rEAAE AR YT hig e
BA01 AEshe SURLAE ATt A5He PUS sl BT WA DAL F Al 5
RO AUANL SYPRES o gtel AT F AUBS B Ui AN ST PR A
Sstgch 1 A% QA AN EHFLIL AT ) et SPALS B ol Fol AA A%l o F

2t IHERIE, 05, AD|2H R

1(16890) A71% & AN FAT ZHAZ 152, ¢ W $2 5437 E-mail: rjpak@dankook.ac.kr





