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The Causality and Volatility Spillover between Farming fish
Species in Consumption Replacement Relation
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Abstract

This study is to analyse the causality and volatility spillover between farming fish species in consumption
replacement relation using flatfish(oliver flounder) and rockfish’s wholesale market price data from
September 2006 to July 2015. For the analysis, VAR(5) model and bivariate asymmetric GARCH-BEKK
model are employed.

The empirical results of this study are summarized as follows: First, the price volatility of flatfish and
rockfish is very large without the trend during the sample period. Second, the correlation coefficient between
flatfish and rockfish wholesale markets has positive 0.1059 value. Third, causality relation is unidirectional
from rockfish market to flatfish market. Fourth, conditional volatility spillover effect is unidirectional from
rockfish market to flatfish market, but asymmetric volatility effect is bidirectional between flatfish and
rockfish markets that implies the bad news arising from flatfish wholesale market impact on rockfish
market’s volatility and the bad news arising from rockfish wholesale market impact on flatfish market’s
volaltilty. Consequently, based on the thus results, the volatility spillover effect interacts and is bidirectional

between flatfish and rockfish wholesale markets.
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Fig. 1. The wholesale prices series of flatfish and rockfish.
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Table 1. Descriptive Statistics
Price Price change rate
Flouder Rockfish Flouder Rockfish
Mean 10,029.93 10,316.77 —0.001 0.002
Std. Dev. 1371.25 1793.31 0.080 0.079
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Kurtosis 2.311 2.109 5.366 5.590
Jarque-Bera 3.972 4.013 24.730 31.779
[Probability] [0.14] [0.13] [0.00] [0.00]
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0(6) - 11.448% 5.239
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Note : * and *** indicate significance at 10% level and 5% level
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Fig. 2. The price change rate series of flatfish and rockfish in wholesale market.
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Table 3. The results of volatility spillover between flatfish and rockfish wholesale markets

&=(e1,1.) | -1~N(O, H) ()
H=CC+4 ¢ ¢ \A+B H_B+G Y G (6)

Parameter Coefficient t statistic Coefficient t statistic
ci —0.000000246 (—0.0001) 0.003808449 (0.1107)
cai —0.000000028 (—0.0001) —0.057833902%*** (—=7.7719)
cn 0.000000143 (0.0001) 0.033328502%*** (3.2027)
an —0.037033694 (—0.4782) 0.000000054 (0.0000)
ap —0.258832261%** (—3.0196) 0.000000012 (0.0000)
as 0.022213556 (0.2645) —0.000000033 (—0.0000)
an 0.320026376%** (3.7995) —0.000000063 (—0.0000)
bi 0.979577577*** (23.8811) —0.213206631 (—0.4123)
b1, 0.266275684%*** (10.0317) —0.043454471 (—0.1336)
bay —0.271280254%%** (—6.7761) 1.062085174%** (8.0189)
by 0.894361427%%* (21.9368) 0.211577335 (0.4783)
dn 0.027773909 (1.1121)
dp —0.115656556%** (—2.5883)
da —0.073102719%%** (—2.5852)
d 0.388603852%*** (3.1342)

2% 248.3059 245.2844

Note : *** indicate significance under 1% level

AA| A1) o2 Hol R

wolzth the 0w wA
a2 A H (5=l Al
o A A Ao a7t dA S (dA)®E
B Ao 2R HE A H A WA 7
&30 Holans 54 0]'—* = ap®t an%g an
7} 1% o] 3k o] FA A ol A 93k —0.2588

o
AN
9

2
ihS
1T
i:‘
Hl
é
>
N
)
2
>
o
T
)
o,

N
- =

Ho o

=
ool B R O¥S o i

B
)

2>
ot

10 o 4 Koqr

Lo 1o Rl oo
o
>
o

2 A oox 3o

1o © 4o
g
et
2 _&;

tD{v

ol
[‘I[‘

2 b119} bzzt 1% Ol 5’]’—4 &
o] 3t 7F7F 0.97963} 0.8944 =
-2 mof Al A2 ZFA A

o oX

N2 2

SN

X

g oy g o K

)
0% o K
>,
M 1o @ :lo
oo v
rE
ol
ox
2
©
BN ol
i
u
>
T
il‘

do o o2
o & 1o
Il
U
>
%
=

S
T
S
2
N
8
>
§
o

Foll A 22t 0.2663 3}

o
ol
of
)

—0.27132.8 24531 Qlo] J A Euj x| &u} &
A

e A 7hel A ol M Hol a
TP eS BojEr

2 A% ke WE g vy B3E w
% E el A% RS AR o83 U
AANAE) £ Aol EHE ZHTE n
an(an)®t AHA A0 HEd dolavts 54
St B by(bn)= EAASZ {23 43 A
U7 ergkou, e Aol A wale Wl
Aol Ao dA HE o Y= v A=A
G b kol 1% ol ste] S A A F o=l A
106212 S =3 Qloh g (7 A5 B
o oAl (h A sk ehyol BlgsHA Mg sk A A
&l WA A aRE S5 dudt dos
dn7t 1% ol 31 FAH G0l A £ ol o
03886002 27 £ o] 92 wu) 4G 27 A
ol A A IR S A H ) ofAfjof] & vz
S W3 a8 MolF T k. 12 3
Aol A AR A o] AR oA Lo
e B ThE A ME A WSS Zeh
R, WA 7He] Bls A v aakE &

-125-



7
e dpet dus 1% 0|3l EA RO R § 94
Z+7F —0.11573 —0.07319] ZHS Ay 1t
ol= A | A =l Aol A A g EXH
HAS) e oA (7HA skehof tis A A $-
Yo A o] 7AW E Al o] 11.57% A = HH-$-
ﬁkﬂ% o] o F Aol A -2 Tl A Aol A AY
SAHA SR A HA sHE o o s
| =l A 2] 7HA M B A o] 7.31% HHS-&Far
Ao g AT 4= Q). wheba] { X =l A
FE =AY e S AR e A
Hrp ofAfjof o & A ¥H-3
AT

ahel, 924

i

ol j:-_l, F]r

o

s 98

= 2 A

J'_\QOZ’L?QE_LFO"
b

N o

oo ok
o
)
R
T
T
oZ,
)

o
A A

=%
}-H "
r_?iJ j1ATH
-
L (o
EL
H
2
R
o
©

o ot
> g

1
E=)
W ol fo of

o 1o K 1o
o Hoom oyo m

o 2
fu
v
gl
>
o
1o
i~
2

ofr
-

i
we i
)
=
[} _(2
=2

o)
U

rII FlO

>
N
o
N
=
o:
o

o X, ox H ooXx

B
N
- 0

2 Aol A= VARE F I} o] H gk vt 3
GARCH-BEKK . & & o] & o}oq 28] o A A off
e SEvher A FA HA
74 7k9] 1upd 2t tﬂ%*é Qo] S HES
A sk leh 2 At &
200611 9L R E 2015 7Y 7} A] 2=AF
of A Al Fstar 9= mha] g 400~500g 5 F S A
sk Al =l A1 o] kg € g A (flatfish) 2}
- (rockfish) 7} A 2t = 5 o] -85}t

2 AT 8 A= ok Zo] aoFg
AT AA, EEZ7)ZE F 2 ARl

%ﬂﬁmiﬂﬂaﬂwawﬂma

Pays

pS)
Al

:H.

Ao AR WMEA ) gL
S At $ 2w ) A
2 Ao BACHE )R
of 5% 2A Brg sk

ok
u
:
e
ot

Olﬂﬁl

|
(¢}
—

S
o

of ofy
¢

Mo %
N
1o
o
J

o X
o
ofr oot
s
kv
fr
N
)
)
ol
o
e
)
i)
Ho

o
fo o

=2
N
N

o

x
o

Hu
41 12 pe R
N

X
o N ¥
=
fit
rlu
N
filo

z

BN

o ro Mo
N T

i e
41
o
=)

o
O

W"
>
o
|o
fu

X

N

_,d
N2

ol
o
i)

lo

_\;
T
oft gk

1o

E R
o ox o
e

©

B o

Fﬂ
12

ol
2L
1

=2
ol
2

ﬂ-ﬁ

]_
A /\}3}

L
N

ol
:|:4

L™

o

Ap o}

fin)

0 o ooy N @ > o% o off &
Ho

lfe
o

41

REFERENCES

Akaike, H. (1973), Information Theory and an Extension
of the Maximum Likelihood Principle. In B. Petrov
& F. Csake (Eds.), Second International Symposium

on Information Theory, Budapest: Akademiai

Kiado.
Bera, A. and Jarque, C (1980), “Efficient Tests for
Normality, Heteroskedasticity, and Serial

Independence of Regression Residuals,” Economic
Letters, 6,225 —259.
Bollerslev, T. (1987),

Time Series Model for Speculative Prices and Rates

“A Conditionally Hteroskedastic

of Return,” Review of Economics and Statistics, 69,
542 —547.
Bollerslev, T. (1990),
Short-run Nominal Rates: A Multivariate
Generalized ARCH Approach,” Review of
Economics and Statistics, 72, 498 — 505.
Bollerslev, T., Engle, R. F. and Wooldridge, J. M. (1988),
“A Capital Asset Pricing Model with Time

“Modelling the Coherence in

Varying Covariances,” Journal of Political



v o ] Aol 1ke) 74

Economy, 96, 116 — 131.

Engle, R. F. and NG, V. K. (1993), “Measuring and
Testing the Impact of News on Volatility,” Journal
of Finance, 48, 1749 — 1778.

Engle, R. F. and Kroner. K. F. (1995), “Multivariate
Simultaneous Generalized Arch,” Econometric
Theory, 11, 122 —150.

Forbes, K. J. and Rigobon, R. (2002), “No Contagion,
Only Interdependence: Measuring Stock Market
Comovements,” The Journal of Finance, 57, 2223
—2261.

Glosten, L. R., Jagannathan, R. and Runkel, D. E. (1993),

“On the Relation between the Expected Value and
Volatility of Nominal Excess Return on Stocks,”
The Journal of Finance, 48, 1779 —1801.

Kang, S. K. (2013), “The Impact of the Yen Carry Trade
on the Korea Stock Price Volatility: Focused on
Global Financial Crisis,” The Korean Journal of
Financial Management, 30 (4), 65— 85.

Kang, S. H. and Yoon, S. M. (2011), “Asymmetric
Volatility Transmission beteween Stock and Bond
Markets in Korea,” The Korean Journal of
Financial Management, 28 (3), 27 —44.

Kang, S. K. and Lee, K. J. (1998), “A Study on the
Long-run Equilibrium Relationship and Causality
between the Prices of Fisheries Products at Different
Levels of Distribution -Focused on Hairtail and
Squid in Pusan-,” The Journal of Fisheries Business
Administration, 29 (2), 77 — 96.

Kim, C. H. and Nam, J. O. (2015), “A Causality of the

2l

AT 5 doof gt A+

Hairtail Price by Distribution Channel Using a
Vector Autoregressive Model,” The Journal of
Fisheries Business Administration, 46 (1), 93 —107.

M. A., and Wadhwani, S. W.(1990),

“Transmission of volatility between stock

King,

markets,” Review of Financial Studies, 3, 5 —33.

Kroner, K. F. and Ng, K. V. (1998), “Modeling
asymmetric comovements of asset return,” Review
of Financial Studies, 11, 817 — 844.

Lee, J. M. and Kim, K. S. (2010), “An Empirical Study
on Asymmetric Price Transmissions in the
Distribution Channels of Fisheries Market,” The
Journal of Fisheries Business Administration, 41
(3),59—-78.

Nelson, D. B. (1991),
in Asset Returns: A New Approach,” Econometrica,
59, 347 —370.

Newey, W. and West, K. (1987), “A Simple Positive

Semi-definite, eteroscedasticity and Autocorrelation

“Conditional Heteroskedasticity

Consistent Covariance Matrix,” Econometrica, 55,
703 —708.

Park, M. S. and Woo, B. J. (2013), “Analysis of
Causality Relationship along the Poultry Marketing
Channel,” Korean Journal of Agricultural Manage-
ment and Policy, 40 (3), 615 —638.

Scruggs, J. T. and Glabadanidis, P. (2003), “Risk premia
and the dynamic covariance between stock and bond
returns,” Journal of Financial and Quantitative

Analysis, 38,295 —316.

-127 -



