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A Study on Price Volatility and Properties of
Time-series for the Tangerine Price in Jeju

Bong-Hyun Ko

Division of Co-existent Economy Research, Jeju Research Institute
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Abstract The purpose of this study was to analyze the volatility and properties of a time series for
tangerine prices in Jeju using the GARCH model of Bollerslev(1986). First, it was found that the time
series for the rate of change in tangerine prices had a thicker tail rather than a normal distribution. At
a significance level of 1%, the Jarque-Bera statistic led to a rejection of the null hypothesis that the
distribution of the time series for the rate of change in tangerine prices is normally distributed. Second,
the correlation between the time series was high based on the Ljung-Box Q statistic, which was
statistically verified through the ARCH-LM test. Third, the results of the GARCH(1,1) model estimation
showed statistically significant results at a significance level of 1%, except for the constant of the mean
equation. The persistence parameter value of the variance equation was estimated to be close to 1,
which means that there is a high possibility that a similar level of volatility will be present in the future.
Finally, it is expected that the results of this study can be used as basic data to optimize the

government's tangerine supply and demand control policy.
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Fig. 1. The trend of Tangerine Price
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Fig. 2. The trend of Tangerine Price Change Rate
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Table 1. Statistic for Price and Price Change Rate
of Tangerine

Price Change Rate of

Items Tangerine Price Tangerine
Mean 1737.5 0.001790
Median 1648.0 0.002062
Maximum 5780.0 0.813139
Minimum 710.0 -1.131652
Std. Dev. 752.2 0.141081
Skewness 2.047788 -0.910109
Kurtosis 9.807511 20.03161
Jarque-Bera 1104.529 5122.082
(p-value) (0.000) (0.000)
o | | um
oo | om |
Obs. 420 419
3.3 AIAIEY] QPdM(stationarity)2t ARCHZ 1t

AAE EA(time series analysis)ollAle 4442

2 £ 2F9 E4d
(stationarity) J%-& '8

olo] ¥ AofAE
AAEY] FgAde szt

oA BT AAGY
ok g A,
EOE)

£AeiRo] A4S B9

stct. o29] Table 2.9

Ae Al 7K AAH(Dickey- Fuller Augmented
Dickey-Fuller, Phillips-Perron)ol] 2Jgt @ AA
(unit root test) A7} A|A|Eo] Qlct.
Table 2. Result of Unit Root Test
Items DF ADF PP
t-statistic -15.35572 -17.16817 -16.90772
(p-value) (0.00000) (0.00000) (0.00000)
critical value -2.57 -3.45 -3.45
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22 AAGH B diH o8 (9 2R o|&4t
*J(conditional heteroscedasticity)ell 7]tk g
5 Qed], olgt ¥l ARCHR 23E d83s17] 9
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ol¥ F o ARCHF 13 289 A ojf=
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Table 3. Result of ARCH-LM Test

Items ARCH(1) ARCH(5) ARCH(10)
ARCH-statistic 824.838 218.947 108.480
p-value 0.00000 0.00000 0.00000

ARCH-LM #7823}, Zr AIZK1, 5, 10)2] SAF 4
o] & - IA AitElo], ARCH ZIHARCH effect)
7t Qe AFTHE(H)E 1%2] FoleEolA 712skaL
o= Aoz BAHEHSI ol A £ A7 24
Rl Al ZHAwekE AAE Az SAHC
2 uj$ Fou|gk ARCH &3P} 9l Aoz §4T 5=
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AIC(Akaike Information Criterion) ol &J3] 2A =
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Table 4. Result of Estimation for GARCH(1,1)

- 2 _ 2 2
T =8 thr_ te o =0+ae_ B0,

Coefficient z-Statistic p-value
Jy 0.003434 0.435165 0.6634
0 0.098575 4.775770 0.0000
0 0.000887 15.47824 0.0000
a; 0.017541 15.61001 0.0000
B, 0.973765 363.2362 0.0000
v 2.000753 8.336274 0.0000

M=a+ ) :0.991306 Loglikelihood = 1402.8146

cheoR B 849 SiQl Bake] 24 the

A& WE3IE, GARCH Hay ,B))0] 2% BAHo=R
fi A7 =EEQY. 19a Anbe
(A=a; +3)) #2 0.99130622 19] A5 A<}
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