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Abstract

In this study, we used the VAR model and the off-diagonal BEKK model for the dried anchovy and
analyzed the price transition process and the volatility transition process between each market. As a result,
the following conclusions can be drawn. First, causality between dried anchovy market shows the causal
direction from retail market to producer market and then to wholesale market. Second, the analysis of the
model that does not consider the asymmetry effect of volatility shows that the producer market is more
affected by other markets than the other market in dried anchovy market. Third, the analysis of the model
considering the asymmetric effect of volatility shows that the producer market responds sensitively to
changes in other markets, as in the previous results. These results are attributed to the storage stability of
dried anchovies. Based on the results of this study, it can be concluded that the volatility of the dried
anchovy, which is the representative dried marine product of Korea, has mutual influence and that the

producer market is sensitive to changes in other markets.
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59°] VAR(vector autoregression), VECM(vector
error correction model) 23 o] WEH 2l
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BEKK(Baba, Engle, Kraft and Kroner) 283 ©]
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KronerNg(1998)7}  A|AIg  wH|t)  chH
GARCH BEKK 32  Bollerslev - Engle -
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[Fig. 11 Real price of dried anchovy producer, wholesale and retail markets

<Table 1> Basic statistics of variables used in empirical analysis

Producer Wholesale Retail
Observation 1,109 1,109 1,109
Mean -0.000389 -0.000109 -0.000013
Std. Dev 0.229510 0.005709 0.011606
Maximum 1.672365 0.058649 0.119016
Midian 0002686 0 0
Minimum -1.298476 0.034023 -0.092686
Skewness 0.534625 1.699121 0.237820
Kurtosis 12.67976 3271279 33.34236
Q%) 23201 31.833™ 26.630™"
Q(52 27042 110.61™ 26.582""
Jarque-Bera 4382477 41328 64 4255255

0.000000 0.000000 0.000000

Note: *** ** * mean of rejection at the significance level of 1%, 5% and 10% significance.
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<Table 2>+ 7 WFZol st @2 HAZS
AAS s HolFa Qirk xeolA yERd vkel
o]  ADF(Augmented Dickey-Fuller) 73733
PP(Phillips-Perron) A% EF fFo5% 1% mRt
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Granger A7l £4& Granger(1969)° <] 3]
Ag AXNEA O, Sims(1972)7} o] 5 Unksts}
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<Table 2> Results of unit-root test

Producer | Wholesale Retail
t-stat | -23.2926%%* | -28.1911*** | -25,0453%**
ADF
P-value 0.0000 0.0000 0.0002
t-stat | -70.1069%*** | -28.2108*** | -29 8286***
PP
P-value 0.0001 0.0000 0.0000

Note: *** ** * mean of rejection at the significance level of
1%, 5% and 10% significance.

Tl A Granger U¥sHA] Gethe
AR, a7 -7 9
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29 gdggo] FgHor EAFTS HoFt)
wetA phEREAe] g =
A B> A A A EHf A A0 7 0] @) 3hubako]

R Ras
Z= 3 gtk
<Table 3> Results of granger causality

Null Hypothsis Lag |F-Statistic| Prob.

Retail does not Granger | 20877% | 0.0842
Cause Producer
Producer doe.:s not Granger | 11202 | 0.2901
Cause Retail
Wholesale does not Granger | 0.0235 | 0.8782
Cause Producer
Producer does not Granger .
Cause Wholesale L] 38814 0.0491
Wholesale qoes not Granger | 0.1482 | 07003
Cause Retail
Retail does not Granger "
Cause Wholesale ! 3.3938% | 0.0636

Note: *** ** * mean of rejection at the significance level of
1%, 5% and 10% significance.
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<Table 4> Results of VAR

> ES R =
%;g O]-t A1y, Ao, A3z ET

Retail Producer | Wholesale
0.9718*** | -0.0367* | 0.0020%***
Retail(-1)

[132.722] | [-0.71347] | [-0.32244]
0.0004*** | 0.8510%** | -0.0007***

Producer(-1)
[0.15925] | [52.4368] | [-1.22368]
-0.0497** 0.0854 0.9909%***

Wholesale(-1)
[2.97063] | [0.72789] | [256.430]

c 11.7215 126.5548 5.4322
[0.94039] | [1.44568] | [1.88515]
R-squared 0.974359 | 0.725969 | 0.992816
Adj. R-squared | 0.974285 | 0.725178 | 0.992795
Sum sq. resids | 664744.5 | 32788011 | 35527.46
S.E. equation | 2529412 | 177.6437 | 5.847555
F-statistic 13160.84 | 917.5157 | 47862.70
Log likelihood | -4847.436 | -6880.459 | -3319.912
Akaike AIC 9.302849 | 13.20126 | 6.373752
Schwarz SC 9.321832 | 13.22025 | 6.392735
Mean 2239.078 | 886.0697 | 1028.815
dependent

S.D. dependent | 157.7352 | 338.8630 | 68.89145
Determinant resid covariance (dof adj.) | 6.85E+08
Determinant resid covariance 6.77E+08
Log likelihood -15043.64
Akaike information criterion 28.86987
Schwarz criterion 28.92682

Note: t-statistics in

[]

*kx ¥k ¥ mean of rejection at the significance
level of 1%, 5% and 10% significance.
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olgdtl = &4 FEAGAMY FHo] thE A R WE a5 3E e R¥9
AR Aol £ ¥ vAE Aer 24 Ak <Table 6> AAH] e Tt
ekt o] T mhEEAY AR T 3 Ak 4 AoladeM= gy avE 1
7ol mujalde] wigAdel A= ol P oA e B ddel fAReAl debe
22 A0R YEFSTHay,= -0.001636514) W U WEA doladelxs T Aolst At
nf2m o] wujA A dojy FZo] Abxa]  HERRTR AAAZY WSl &) dFE W
Fe WEA WAL o] PF Z Ao T BT bpdt byol $AXCE o ghe o
BRSO M (ago= -2.147178387), wFEEA O] ZvllA]  ERA] ebob AP Al ARA] Al
oA otk Fo] A A gl vx  WEE WS FIS WA = Ao vEd
L olgke] = @aﬂi 2 Aow Yehla,- O EF dBENE ad 2l oA
-1.310326064) PHEEA| O] AbA| A Go] THE o Wstel 8| A 2 FTE e A
Aol Wl e Agel FAd e ngs  OF WP AAgel vYasE Heg
L Aom HHE 4 glom, o= uadxy BT EWMAGE MEgus] M 2 99
A= AR 7]Qs Aoz ne] AT = W ZoE “Yuthbyy= -16.74187327).
208 B bydld fzdas 27 47 T dypSh dyy 1% €13 FAH FEIA
A9 W MBS JTE W RS de bl S9slel shewAe) A Y sl
U wlgzrd s Aol MEAe] A W AEE AAIAEM Ad st Aol nlE]
So| 77t ux= WA Aol AxZ =xs Al U N wheskil 9lES Bl
Aolth AAA AL WA HolEHE =Ae= UH(dy= 0.67345824, diz= 0.18975465), dy;
BE by, boy, by BT 1% olate] SAE 0 AA 1% oJste] FAA FaelA frelshAl 54
ZolA o8t Aow U}, nlEwxe] Az, Hol vREEAL] Al AAAA Y
s, 2mjA B A HEA oe  EAE ARG ZAlel v wAksAl whestal
ks wly 9l Aow BEAMEY wik wx  Aee WERIL lthd, = -0.39038263). 3§ 1
A 2 2AR Aed dejavs AW xR P iEA vdR anE FAskhs dy
B e AelMe] W M BE 8 g 19 olety EAdom So3t @S e
A WEdel e 9FE FE ACR B 0 oy ojn go) mp2ua s gelA b
ePRth SO bush ool % 5% Gl g ot sl da @A EwA )
A FelaEeld A 49023683782 xge] spAMEA o] oJdS A wow w3t
-0.011766333 0% S o] vhEEA S AulAlE go) npEwx wujA oA WS olfETt 5
I AR 70 AU WS AOlEIATE g el nlEE R A AR pAMEA 0] W
BAHL &S Btk B3 vEEAY AP g g 2 9gas w= Aow A 4 gt
AAge] MgAdol Amjalge] Wsd Wskel 7F 0 wpepa u]—%fg‘ o] A AT AAA R T A
T 9%e Ue ZeR UEUbys o g oAl O a2 et 98e 89
-4.902368378) tHAAGo] ThE Aol vlE) T4 @ ¢ lom ¢ A B ek mejAl
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<Table 5> Results of Off-Diagonal BEKK(Symmetry)
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<Table 6> Results of Off-Diagonal BEKK(Asymmetry)

model model
Symmetry Asymmetry
Parameter Coefficient T statistic Parameter Coefficient T statistic
cll 0.0034%** 12.74792 cll 0.0033%** 11.32638
c21 0.0535%** 4.92659 21 0.0447%% 2.05306
c22 0.0127 0.29763 22 0.1305%** 10.28268
c31 0.0008** 2.13912 31 0.0019%** 3.45255
c32 -0.0022%** -2.57521 c32 -0.0008 -1.24413
¢33 0.0004 0.08296 ¢33 -0.00000004 -3.06305¢-005
all 0.2513%%* 11.51732 all 0.0386 1.10067
al2 -1.3103** -2.43081 al2 _1.2665* -1.81301
al3 -0.0004 -0.02422 al3 -0.0738%** 3.15955
a2l 20.0004 -0.33380 a1 00003 056754
a22 0.34327%%* 9.17196 a22 0.298 % 6.08862
a23 -0.0016** -2.42184 223 -0.0022%* 245125
a3l -0.0904* -1.91366 a3l -0.0422 -1.03563
a32 D 1470w -2.98606 o srigen 50657
a33 0.2387%** 9.58733 a33 0.2396%*x* 8.66327
bll 0.9018%** 38.58213 bll 0.9192% 83.96058
bi2 4.9024%%% 333882 vis 09765 058104
b13 -0.0145 -1.11371 b13 -0.0039 -0.11260
b21 -0.0118** 2.35190 b21 0.0003 0.08042
b22 £0.8324%%x 1756244 073 00336 033043
b23 -0.0077*** -2.62185 b23 _0.0234%*x* -10.48428
b31 -0.1195* -1.83258 b31 0.0327 0.80434712
b32 -5.2060 -1.16721 b32 _16.7419%*x* -8.30862
b33 0.8438%** 20.29907 b33 -0.1999 -1.41957
Log Likelihood 7936.5654 di1 -0.3904%** 951637
di2 0.6838 0.89125
di3 -0.0367 -1.26606
V. Qo I ZHE @i 0.0015 0.85129
d22 0.6735%** 9.22555
2 ATE 20129 108 19E 20169 12€ d23 -0.0014 -1.12032
302744 9] wrEE R A 7bA, S bA, st 31 0.2033%%* 3.44007
o o118 = = = d32 7.7943%*%* 3.87687
jfl 1,1097HO A H]O]HE— ol%-jo% =y vhE i ARTRE ST
A2 A e gtel 885w A9 Aol T Tikelihood 8002.2914
S A5 Aol AEsha st
B oo 29 An:= ten go] gokst 2 T AR TS A wE 20w vehgth
otk A, nf2dx GEAG zte] azmtdAs A, WMEAY N adE ud By &
Sl A SE ARAG, mujA ez o A Avh skl Aukel v R AR AAe] o
e molFn Ak B4, WEA vy S A wstel RgeAl wheshe slew
a3 1A gL mEe ¥ Ay we  BRth o] 2 Ay U oFs tidew
W2 AR U 2 GEAR] v A A o] & [ I B e B R B A B
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