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A Study on Asymmetry Effect and Price Volatility Spillover between
Wholesale and Retail Markets of Fresh squid
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Abstract

Squid is a popular seafood in Korea. However, since the 2000s, the squid production has been declining.
The unstable supply of the squid products may cause price fluctuations of fresh and chilled squid. These
price fluctuations may be relatively more severe than them of other commodities, because the fresh and chilled
squid can not be stored for a long period of time. Thus, this study analyzes the structural characteristics
of price volatility and price asymmetry of fresh squid based on off-diagonal GARCH model. Data used to
analysis of this study are daily wholesale and retail prices of fresh squid from January 1, 2006 to December
31, 2016 provided in the KAMIS. As theoretical approaches of this study, first of all, the stability of the
time series is confirmed by the unit root test. Secondly, the causality between distribution channels is checked
by the Granger causality test. Thirdly, the VAR model and the off-diagonal GARCH model are adopted to
estimate asymmetry effect and price volatility spillover between distribution channels. Finally, the stability
of the model is confirmed by multivariate Q-statistic and ARCH-LM test. In conclusion, fresh squid is found
to have shock and volatility spillover between wholesale and retail prices as well as its own price. Also,
volatility asymmetry effect is shown in own wholesale or retail price of fresh squid. Finally, this study shows
that the decrease in the fresh squid retail price of t-1 period than the increase in the t-1 period has a greater
impact on the volatility of the fresh squid wholesale price in t period.
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===\Wholesale price = Retail price
Aw o ARG AR (hitp://www.kamis.co.kr/).
<28 1> QAN Zoj7t L AOi7t4 30| (2006. 01~2016.12)
tAIRS] gHE 7Ho] P, A (6)3F o] T 4= 9=t R 7IRE [t 1, t]ollA] wg
3 Ak 71 WSIES ojujgik

Pt_Ptfl
= 6
Pt—l )

o] 7ol ZIgkeel "YUy WA ol8sh thEe] A (7)0] AdHIATHALEH, 2009).
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-t 7t7l e
fy = —p sl =) ?
P,
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SENGL] JRBATE AR, BEZE 5wk B of 48009 HGS 6387
] 8,600, ZTH7l 11,331, Z==74k 6,321¢0]%)
HAL ol AR 2l s Ao
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L ARIEE 7121 Slskr,
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<E 1> J|ZEAZ
|ZEAH (Unit : Won, %)

Division Wholesale price Retail price . Wholesale Retail price change
price change rate rate
Mean 4,774.8700 8,588.7620 -7.59E-06 -9.80E-06
Midian 4,675.0000 8,608.0000 0.0000 0.0000
Maximum 6,387.0000 11,331.0000 0.1334 0.2048
Minimum 3,865.0000 6,321.0000 -0.1268 -0.1822
Std. Dev 461.0190 797.8060 0.0219 0.0258
Skewness 0.7648 0.1495 0.1357 -0.2336
Kurtosis 3.2805 3.5400 8.5155 11.2386
Jarque-Bera 289.1660*** 45.5612%** 3645.2910%** 8139.9470***
(P-value) (0.0000) (0.0000) (0.0000) (0.0000)
Q%) 28.1730%** 57.2590%**
(P-value) (0.0000) (0.0000)
Q(10) 40.4350%** 67.9180%***
(P-value) (0.0000) (0.0000)
QX(5) 416.9600%** 153.1400%**
(P-value) (0.0000) (0.0000)
Q%(10) 645.7900*** 205.6300%**
(P-value) (0.0000) (0.0000)
Observation 2,870 2,870 2,869 2,869

== : the Jarque-Bera test- Null hypothesis(Ho) is that the data are from a normal distribution.
*** indicates rejection of HO at the 1% significance level.

Jarque-Bera 717 Al + AAIG B 1% SAE ool ot Alem yEhy] whe
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27 ¢l ADF(Augmented Dickey-Fuller, Dickey and Fuller 1979) 3%, PP(Phillips-Perron, Phillips
and Perron 1988) 717, KPSS(Kwiatkowsk-Phillips-Schmidt- Shin, Kwiatkowski et al., 1992) {342
AEskact A4 dyk ADF 9 PP AL = ARl AEr1Ade] ‘ohglto] Al S 7|Zkst
W, KPSS 4%& 5 Aol AR whelto] Eafe) Rerh S Auigtosn WE A
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Test Wholesale Retail
t-Stat -41.9425%** -29.2456%**
ADF
Prob. 0.0000 0.0000
p t-Stat -63.8182%** -62.2540%%**
Prob. 0.0001 0.0001
LM-Stat 0.0284 0.0462
KPSS
5% level 0.4630 0.4630

<+ : ADF and PP test : null hypothesis(Hy) implies that unit root exists.
KPSS test : null hypothesis(Hy) implies that unit root is nonexistent.
*** indicates rejection of Ho at the 1% significance level.

(hly<
VAR 52 A5 Sl AgARe] Aol s Fagh, ol AN A7 AAE 49
AAG] AV FolEA mFe] ARl ol 5 QU] Wole. Wby B A w)
el QA AAGR AEE AAY ARES AHgsle] FACE VAR BES 2 ¥ A
AARFAARE Atk AAIRE A A, AIC e HQ 719] SAIRIA AR7IE ghol 2
GO agel wek SAAS APARE Hgskick
<H 3> HJYARt MY 2t
Lag LogL LR FPE AIC SC HQ
0 13281.8200 NA 0.0000 -9.2833 -9.2792* -9.2818
1 13293.6000 23.5426 0.0000 -9.2888 -9.2763 -9.2843
2 13304.5100 21.7848 0.0000 -9.2936 -9.2728 -9.2861
3 13308.2400 7.4389 0.0000 -9.2934 -9.2643 -9.2829
4 13315.6000 14.6850 0.0000 -9.2958 -9.2583 -9.2823
5 13339.2000 47.0135 0.0000* -9.3095* -9.2637 -9.2930*
6 13341.2200 4.0182 0.0000 -9.3081 -9.2539 -9.2886
7 13344.9100 7.3440 0.0000 -9.3079 -9.2454 -9.2853
8 13350.3200 10.7492%* 0.0000 -9.3089 -9.2380 -9.2833

== : * indicates lag order selected by criteria such as LR(Sequential modified LR test statistic), FPE(Final prediction
error), AIC(Akaike criterion), SC(Schwarz criterion), and HQ(Hannan-Quinn).

3. JmRlaty HY

THARLTHY AAL BEAS AR A4S Uduh At wEekA) ke skl el Wt
AR Welte 28e ] 98 ANEERRS olgste] dolwt AVE Selshs 7 golch
VAR 2o wae] 12l Aol wet] B4 At gepam awqeu A4S olgstel u
o] AlE ARSI B A, 5%¢] FolpRld Erjzbde] duiiAe ushs Ao b
EfLh 2efe] VAR 13 A4S Slat W] Qi Erba—amlbA 0w Agsict

The Journal of Fisheries Business Administration | 29



<E 4 JAHIY Y

Null Hypothesis : Lag 3
F-Stat Prob.
Wholesale does not Granger Cause Retail 2.8321%* 0.0148
Retail does not Granger Cause Wholesale 0.7006 0.6230

== : ** indicates rejection of Hy at the 5% significance level.

4. Off-Diagonal BEKK 2& 24

A EeAolo] fTA 1 714 BleAde] Kol 9 mitfA S metshr] Qs HdE VAR R
O] kA= Off-Diagonal BEKK H3gof #-85to] 248 AAIshict.
_‘{

A, BiEd vt ks aefehA] o2 Wyl B4 Auks AuEH, A7 e 54 Hola
A AU A7 FAA AR 0] WAl AAIZEA WEAdel viAlE BikE S5k K
a9 a9y 2] 79, 023487} -0.2527% M 1%9] §-o)gollA] QoA el ZRe AUal 9l Ao

btk ol A AR ARl F2o] W A7) WAl 2o Ak XL 9l
2 ojufaket, theow, mul(ui)bEeld waEk Hele] FAo] gelo] awj(mul)7lAe] s
J

Al X WA 7o) $2 FolATHE S B 0,9 a5 2 AN, oy,

19%] frolol i foleh Aom etk webd A WAk 2ujslAe] 7o) gl
210) 5ol ope] A VAL Ao SR1sle] An b oo o] oAl $240)
AP EASL S Blskry.

bt byt AAZEZS] AR WEA HolAutE AU AR AA/LAY WEHe] P A}
Ze] WSl ulA G SR mpolth by, by, B 1%4 felzol A fofat 0
095015 SAsle] ol EUkm SIS 1 AAAAS) WEAe ol 4 v
o, H%1e] W BV el WEHE A BN A0 Lielsich, olel A AN 70
25 WEY dolAmE 9o] wrjsbat dwitz Aole] 27N WEA HolANE oljsh
D@t by 2] ARE AR, b,9] A 0.0064= 10%2] FOREA,L by 2] Al 0.01425 1%
RelzolA 27k foldh oE HAE o)t A Begole] = - A ol A
Q1 WS Hol b} EAska glov], A wulhul)7lA] WEY 71 gl Auf(wnl)
2 7P ol
olfe] WAl Mtk AVHE Tefshd ope male] BA A muivhza awishAe Ak

oF WA Hol7h EAisks SO Uehdth WA 2] 52 Ho| wuks Az

whz o syt Urehka QI9lon], WEA Aol MYRHoR EAEe SeIE 4 v,
3 A2 2vlshze] MR F2o] G wmulslAe) WEAe] G2 g
5 271 gale] Enia auize] wEAS Z/HIRIch: Fut wsuel, 2o] 714 o
HoHE QAL 2uizlze] ANl AL HABAAR Jh2 WERS ol B AP
Zo| ®r} ERA Ao wrhe).
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<} 5> Off-Diagonal Symmetric BEKK 23 £A Zn}

Variable Coefficient Std. Error T-statistic Signif
Ci1 0.0010 0.0003 3.2855 0.0010
Cio -0.0028 0.0015 -1.9759 0.0481
Coo 0.0039 0.0010 3.7785 0.0002
aqq -0.2348*** 0.0121 -19.4463 0.0000
P 0.0237 0.0146 1.6284 0.1035
A9y 0.0297*** 0.0070 4.2705 0.0000
Qg9 -0.2527*** 0.0174 -14.5073 0.0000
bll 0.9704*** 0.0029 333.0285 0.0000
b12 0.0064* 0.0036 1.7853 0.0742
b21 0.0142%%** 0.0023 6.1970 0.0000
b22 0.9501%** 0.0054 176.5694 0.0000

Log likelihood 14,098.0275

S5 ¢ k¥R ndicates rejection of HO at the 10%, 1% significance level.

<X 6> Off-Diagonal Asymmetric BEKK 23 £A Zn}

Variable Coefficient Std. Error T-statistic Signif
Ci1 0.0015 0.0009 1.5974 0.1102
Cio -0.0001 0.0133 -0.0611 0.9513
Coo 0.0045 0.0027 1.6671 0.0955
aqq 0.2395%%** 0.0120 19.9476 0.0000
D) 0.0165 0.0166 0.9971 0.3187
a9y -0.0261*** 0.0063 -4.1761 0.0000
Q99 0.1464%** 0.0251 5.8268 0.0000
bll 0.9721%** 0.0044 222.4626 0.0000
612 0.0513 0.0436 1.1749 0.2400
621 -0.1307*** 0.0332 -3.9380 0.0001
522 -0.9594*** 0.0056 -169.9823 0.0000
dll -0.0433%* 0.0216 -2.0030 0.0452
d12 -0.0317 0.0312 -1.0158 0.3097
d21 0.0162* 0.0090 1.7960 0.0725
dQQ 0.2687*** 0.0246 10.9074 0.0000

Log likelihood 14,094.8310

S5 o k) Rk kR gndicates rejection of HO at the 10%, 5%, 1% significance level.
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opFer WEA vt AvE R 74 2y A 2 %OM S PA} A7 A7)
Zol|A WHEA mtjAAdo] EAshe Ao® Yepton, Arjride g sidsigte] el 714
HEde vdA R A FPsH ke mabt slee Bl ¢ wu} QL Ievlj7 A A
7H Aol A avziAo] siefed o Lzl o] #igsdo] niti Ao ® #ol utey, Al
ol sl g 7H4 Wgsdel disll iAol 7h4 Elad Heh 94l 2ad ZloR gk
obe® AN aikE 7} HEel B Al Al anirpAe] sk S8l TSRS fed A
wuj7EAe] MEds S el e nE ofF Folsie] AR Al Hat Sk

SFd A9l ARCHS W3-8 Off-Diagonal BEKK X&9] Q EA& 7 ARCH-LM AA Ay, AJAE
o A% 9 ARCH FIp/} 24614 Qrojol gtk 41, WisA) ulthd anks wejehd] oS i
Hol Q BAW #H Anh SAAS 1047 mE AdAe] EAslA] oRs Ao® Uehda
ARCH-LM #74oll4% ARCH &7} #4514 o= A& et ARCH far} 2we ool
mES Bl 4 qgich

<E 7> oY 2y 2ot

oo
Division Statistic
Multivariate Q(5) 48.9733
(P-value) (0.1562)
Multivariate Q(10) 15.5001
(P-value) (0.7471)

<H 8> ARCH-LM #H Zut

Statistic Signif.
9.28 0.4121

teow, WE Ngd GNE 0 vy
T} ARCH T} Al obg#el maole

Q %A% %43k ARCHLM fAel i A
215}

olr

o 1o
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<E 9> OryN #H Zut

o
Division Statistic
Multivariate Q(5) 15.8951
(P-value) (0.7231)
Multivariate Q(10) 47.1060
(P-value) (0.2046)

<¥ 10> ARCH-LM AX Zu}

Statistic Signif.
6.67 0.6712
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