ZEXAT HM1078(2020.12): pp93~106 http://dx.doi.org/10.15793/kspr.2020.107..006

HIH ol A HEE TOIE olZet

KOSPI X|s~2t OILIETIAX|S= Afo[e] & 24

Analysis of Gradual-shift Causality and Volatility Transmission between
KOSPI Index and Apartment Price Index

Z4hl Kim Sangbae’, o]0} Lee Seung-A"™"

Abstract

This paper investigates the price transmission and volatility spillover between the KOSPI index and the apartment
price index in Korea. Unlike previous studies, we consider gradual shifts as a smooth process in causality and volatility
spillover estimations (Nazlioglu, Gormus and Soytas 2019). To take the gradual structural shifts into account, we
adopted an extended version of Toda and Yamamoto (1995) and the LM volatility transmission test by incorporating
a Fourier approximation and the LM volatility transmission test. The estimation results from the extended
Toda-Yamamoto model show that the apartment price index does not cause the KOSPI, but the KOSPI does cause
the apartment price index. However, the results from the volatility spillover tests with the Fourier approximation
show that there was no volatility transmission effect between the apartment price index and the KOSPI index.
We believe that knowledge of the transition effect will help policymakers assess the risk to the real estate market.
It could also help investors diversify their portfolios and make risk-averse decisions by allowing them to model in-
cremental shifts.
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Table 1_Results of Unit Root Test

Apartment Index| KOSPI Index
ADF —1.233 —2.209
Level PP —1.249 —2.211
Zivot and Andrew —5.203% —3.427
Perron —5.151 —2.126
ADF —6.146%* —13.507**
First PP —6.003%* —13.507%*
Difference | Zivor and Andrew —7.376%* —13.951%**
Perron —7.239%* —6.817%*

Note: 1) ** and * indicate significance at 1%, 5%, respectively.
2) The threshold values for ADF and PP tests are —3.46
(1%) and —2.87 (5%). The Zivot and Andrew (1992)
thresholds are —5.57 (1%) and —5.08 (5%) respectively,
and the Perron (1997) thresholds are —5.86 (1%) and

—5.19 (5%) respectively.
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Table 2 _ Descriptive Statistics

Statistics Change in Change in

Apartment Index KOSPI' Index
Mean 0.003 0.002
Median 0.004 0.006
Maximum 0.038 0.127
Minimum —0.037 —0.263
Standard deviation 0.009 0.051
Skewness —0.408 —1.104
Kurtosis 9.410 7.076

Jarque-Bera Statistics| 297.474 (0.000) 147.102 (0.000)
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Table 3 _ Results from Johansen Cointegration Tests

H Trace Value of Max Value of
0 Statistics | Threshold(5%) | eigenvalue | Threshold(5%)
r=0 9.304 15.495 8.342 14.265
r<1 0.962 3.841 0.962 3.841
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Table 4 _Results from Causality Tests

Null hypothesis X’ Statistics|  p-value

KOSPI index does not Granger causes
o 13.687%** 0.000
Apartment price index

Apartment price index does

0.404 0.526
not Granger causes KOSPI index >

Note: 1) ** indicate significance at 1%.

Table 5_ Results of Toda—Yamamoto Causality Tests and Fourier Toda—Yamamoto Causality Tests

Apartment Index — KOSPI Index KOSPI Index — Apartment Index
p F-stat Asymptotic p-value F-stat Asymptotic p-value
Toda-Yamamoto test
0.581 0.466 13.832%%* 0.000
Fourier p k F-stat Bootstrap p-value F-stat Bootstrap p-value
Toda-Yamamoto test 1 2 0.704 0.401 14.903 % 0.000

Note: 1) ** indicate significance at 1%.

2) As in the study of Nazlioglu, Gormus and Soytas(2016), p and k are determined to be optimized by the Akaike information
Criterion (AIC) by setting a maximum of 12 and 5, respectively.
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Table 6 _Results from Volatility Spillover Tests

Apartment Index — KOSPI Index

KOSPI Index — Apartment Index

AL p=value n Fourier A;,, p= value

AL p=value n Fourier A, ,, p=value

0.237 0.888 3 0.281 0.869

2.010 0.366 1 1.186 0.553

Note: 1) n determines that is optimized by the Akaike information Criterion (AIC) by setting 3 as the max imum value as studied by

Nazlioglu, Gupta and Bouri(2020).
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Table 7 _Results of Toda—Yamamoto Causality Tests and Fourier Toda—Yamamoto Causality Tests including the
CD Rate and Inflation Rate

Apartment Index — KOSPI Index KOSPI Index — Apartment Index
F-stat Asymptotic p-value F-stat Asymptotic p-value
Toda-Yamamoto test
0.398 0.819 14.403%* 0.000
Fourier p k F-stat Bootstrap p-value F-stat Bootstrap p-value
Toda-Yamamoto test 2 2 0.252 0.841 16.944% 0.000

Note: 1) ** indicate significance at 1%.
2) As in the study of Nazlioglu, Gormus and Soytas(2016), p and k are determined to be optimized by the Akaike information
Criterion (AIC) by setting a maximum of 12 and 5, respectively.

Table 8 _Results from Volatility Spillover Tests including the CD Rate and Inflation Rate

Apartment Index — KOSPI Index KOSPI Index — Apartment Index
AL p=value n Fourier A, ,, p=value Ao p=value n Fourier A, ,, p=value
0.124 0.940 2 1.021 0.600 1.256 0.534 1 2.730 0.255

Note: 1) n determines that is optimized by the Akaike information Criterion (AIC) by setting 3 as the maximum value as studied by
Nazlioglu, Gupta and Bouri(2020).

Table 9 _ Results of Toda—Yamamoto Causality Tests and Fourier Toda—Yamamoto Causality Tests including the
Coporate Bond Rate and Inflation Rate

Apartment Index — KOSPI Index KOSPI Index — Apartment Index
p F-stat Asymptotic p-value F-stat Asymptotic p-value
Toda-Yamamoto test
0.300 0.584 10.307%* 0.001
Fourier Toda-Yamamoto p k F-stat Bootstrap p-value F-stat Bootstrap p-value
test 1 5 0.354 0.552 13.855%%* 0.000

Note: 1) ** indicate significance at 1%.
2) As in the study of Nazlioglu, Gormus and Soytas(2016), p and k are determined to be optimized by the Akaike information
Criterion (AIC) by setting a maximum of 12 and 5, respectively.
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Table 10 _Results from Volatility Spillover Tests including the Coporate Bond Rate and Inflation Rate

Apartment Index — KOSPI Index

KOSPI Index — Apartment Index

Ay p=value n Fourier A;,, p=value

Arar p=value n Fourier A, ,, p=value

0.086 0.958 2 0.882 0.643

1.242 0.537 1 2922 0.232

Note: 1) n determines that is optimized by the Akaike information Criterion (AIC) by setting 3 as the maximum value as studied by

Nazlioglu, Gupta and Bouri(2020).
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