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Tests for the Structure Change and Asymmetry of Price Volatility in
Farming Olive Flounder

Seok—Kyu Kang*
Department of Business Administration, Jeju National University, Jeju-si, 690-756, Korea

Abstract

This study is to analyse the timing of the structural change of price volatility and the asymmetry of price
volatility during the period before and after the timing of the structural change of price volatility using Jeju
Farming Olive Flounder’ s production area market price data from January 1, 2007 to June 30, 2013. The
analysis methods of Quandt-Andrews break point test and Threshold GARCH model are employed.

The empirical results of this study are summarized as follows: First, the result of Quandt-Andrews break
point test shows that a single structural change in price volatility occurred on May 4, 2010 over the sample
period. Second, during the period before structural change, daily price change rate has averagely positive
value which means price increase, but during the period after structural change daily price change rate has
averagely negative value which means price decrease. Also, daily volatility of price change rate during the
period before structural change is higher than during the period after structural change. This indicates that
price volatility decreases after structural change. Third, the estimation results of Threshold GARCH Model
show that the volatility response against price increase is larger during the period after structural change than
during the period before structural change. Also the result shows the volatility response against price
decrease is larger during the period after structural change than during the period before structural change.
And, irrespective of the timing of structural change, price increase has an larger effect on volatility than

price decrease. This means volatility is asymmetric at price increase.

Keywords : Price Volatility, Structural Change, Asymmetry, Jeju Farming Olive Flounder, Threshold

GARCH Model
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Fig. 1. Price time series of Jeju farming olive flounder during sample period.
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Table 1. Summary Statistics
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Table 2. The Estimated Results of AR(9) Model
Variable Coefficient Standard Error t-Statistics (Probability)
C 2.66E—05 0.000302 0.088057 (0.9298)
AR(1) —0.2757%** 0.021015 —13.1193 (0.0000)
AR(2) —0.02587 0.021753 —1.18929 (0.2345)
AR(3) 0.069793*** 0.021712 3.214566 (0.0013)
AR(4) 0.110489%** 0.021733 5.08402 (0.0000)
AR(5) 0.094719%%* 0.021802 4.344528 (0.0000)
AR(6) 0.054085%* 0.02173 2.488986 (0.0129)
AR(7) 0.069061*** 0.021701 3.182338 (0.0015)
AR(8) 0.06423*** 0.021743 2.954091 (0.0032)
AR(9) 0.056905*** 0.021004 2.709284 (0.0068)
Adjusted R-squared 0.087988
F-statistic 25.29062(0.0000)
Note : *** and ** denote significance at the 1% level and 5% level, respectively.
Table 3. Test Results of Structure Change
Test Statistic Timing of Structure Change F-statistic Probability
Maximum LR 5/4/2010 4.758072 (0.0000)
Maximum Wald 5/4/2010 47.58072 (0.0000)
Exp LR 5/4/2010 0.993099 (0.0681)
Exp Wald 5/4/2010 16.70513 (0.0003)
Ave LR 5/4/2010 1.705096 (0.0133)
Ave Wald 5/4/2010 17.05096 (0.0133)

Note : probabilities calculated using Hansen's (1997) method.
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Table 4. Summary Statistics Before and After Structure

Change
Before Structure After Structure
Division Change Change
(2007.1.1~2010.5.3) |(2010.5.4~2013.6.30)

Observations 1,194 1,082
Mean 0.000244 -0.00011
Std. Dev. 0.017833 0.011182
Skewness 0.012838 0.305875
Kurtosis 58.14993 19.91836
Jarque-Bera 151315.4 12921.11
(Probability) (0.0000) (0.0000)
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Table 5. The Estimated Results of Threshold GARCH Model during Total Sample Period

Parameter Coefficient Standard Error z-Statistic Probability
[e%) 4.33E-06 2.64E-07 16.41896 (0.0000)
a 0.123088 0.005826 21.12746 (0.0000)
B 0.897495 0.002575 348.5318 (0.0000)
14 —0.05552 0.007486 —7.41738 (0.0000)

Log likelihood 6,815.228
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Table 6. The Estimated Results of Threshold GARCH Model during Period Before Structure Change

Parameter Coefficient Standard Error z-Statistic Probability
% 2.13E-06 4.79E-07 4.456874 (0.0000)
o 0.191507 0.013776 13.90169 (0.0000)
p 0.897583 0.003843 233.5829 (0.0000)
Y —0.11899 0.018293 —6.5048 (0.0000)

Log likelihood 3,469.196
Table 7. The Estimated Results of Threshold GARCH Model during Period After Structure Change

Parameter Coefficient Standard Error z-Statistic Probability
% 5.42E-05 2.58E-06 20.97572 (0.0000)
o 0.884646 0.131938 6.705023 (0.0000)
B 0.180152 0.036359 4.954747 (0.0000)
Y —0.55104 0.145386 —3.79022 (0.0002)

Log likelihood 3,431.693
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