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An Analysis on Dynamic Causality of Frozen Alaska Pollack Price
Considering Structural Change

Yong-Min SHIN - Yoo-Jeong PARKY
(Pukyong National University)

Abstract

This study tested the structural change point in time of the price of frozen Alaska Pollack in three
cities: Busan, Daejeon, and Seoul through VAR equation of daily price, selected the most significant value
as the structural change point, and conducted dynamic causality analysis of before and after.

As a result, through the comparison of frozen Alaska Pollack price before and after of structural change
point, it can be assumed that the expanded reserve operation had a price stabilization effect. This proves
that the government’s fish product reserve operation had not only a psychological price stabilization effect
but also an effect on stabilizing the actual market price. In addition, through the dynamic causality
analysis, it was observed that the price causality between markets was low with the exclusion of Busan as
frozen Alaska Pollack is imported through Busan harbor. This also explains well the fish products’ price
inelasticity of supply characteristic and vertical combination of fish products’ distribution characteristic
through fixed business relations.

Key words : Alaska Pollack, VAR model, Structural change, Dynamic causality analysis, Fish price
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<Table 1> Yearly domestic supply of Alaska

Pollack (unit : ton)
Domestic Distant
Production » Watte Import Sum
roduction
2004 64 20,009 | 235,933 | 256,006
2005 25 26,004 | 223,626 | 249,655
2006 60 26,269 | 215,791 | 242,120
2007 35 20,109 | 278,596 | 298,740
2008 0 27,980 | 220,711 | 248,691
2009 1 38,996 | 211,259 | 250,256
2010 1 46,794 | 267,355 | 314,150
2011 1 48,793 | 260,685 | 309,479
2012 1 39,025 | 251,990 | 291,016
2013 1 24,341 | 233,534 | 257,876
2014 2 31,624 | 215,784 | 247,410
2015 3 20,012 | 227,834 | 247,849
2016 6 20,123 | 255,766 | 275,895

Sources: KOSIS, Statistics korea.
Ministry of Ocean and Fisheries.
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<Table 2> Yearly price of Alaska Pollack
(unit : won)

Year Price

2004 2,155

2005 2,128

2006 2,153

2007 2,061

2008 1,970

2009 2,574

2010 3,122

2011 2,316

2012 1,928

2013 2,112

2014 2,155

2015 2,211

2016 2,299

Sources: KAMIS(https://www.kamis.or.kr).
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<Table 3> Result of granger causality test

Hy: o, =0|H;:6,=0 Directions of causality
Adopt | Dismissal Y - X

Dismissal | Adopt X—=Y
Adopt Adopt Mutually independent

Dismissal | Dismissal XY

Note: Null Hypothesis(H,): o; =0 or Jj =0.
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<Table 4> Retail price basic statistic of Alaska

Pollack (unit: won)
National Busan | Daejeon | Seoul
average
Mean | 2226 | 2057 | 2179 | 2,068
Midian | 2233 | 2,067 | 2,092 | 2,098
Standard | 5 2354 | 289.4016 | 299.5302 | 210.8217
deviation
Min 1503 | 1391 | 1510 | 1336
Max 2707 | 3357 | 3.703 | 2729
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[Fig. 1] Daily retail prices of frozen Alaska
Pollack
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<Table 5> Result of break point test

BUSAN
statistic F-stat | P-value
Maximum LR F-statistic (5/28/2013) | 9.1147 | 0.0000™
Maximum Wald F-statistic (5/28/2013) |36.4588 | 0.0000™
DAEJEON
statistic F-stat | P-value
Maximum LR F-statistic (4/10/2013) | 6.6158 [0.0007""

Maximum Wald F-statistic (4/10/2013) | 26.4632 [0.0007™"

SEOUL
statistic F-stat | P-value
Maximum LR F-statistic (12/23/2015) | 3.6060 | 0.0955"
Maximum Wald F-statistic (12/23/2015)| 14.4240 0.0955"

Ae
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<Table 7> T-test result of before and after break

Note: Null hypothesis is no structural change. point
¥ k¥ k% mean of rejection at the significance level
of 1%, 5% and 10% significance. Before After
Mean 2162.863 | 2267.398
o TAA 9 AR Variance 40022.69 | 15589.36
obd [Fig. 119 A= FF Aujrtde z#= obs ‘ 626 939
- ; ; N . Temporary mean difference 0
= B9, TSR AFE W A 7l earces of freedom 949
O %2 AlF o]do] o]%HTE ] WFo] Agk A ¢ stat -11.6485
S o 2= 9t} P(T<=t) one-sided test 0.0000
t one-sided test 1.646461
<Table 6> Basic statistic of before and after P(T<=t) two-sided test 0.0000
break point t two-sided test 1.962467
Before <Table 8> F-test result of before and after break
Nationwide| Busan Dagjeon Seoul point
Mean 2163 1899 2326 2067
— Before After
Midian 2172 1869 2329 2112 Mean 2162.863 2267393
Std.deviation | 200.0567 287.9542 383.6407 246.5164 Variance 40022.69 15589.36
Min 1503 1509 1510 1336 obs 626 939
Max 2598 3357 3702 2679 Degrees of freedom 625
After F stat 2.567308236
Nationwide| Busan Dagjeon Seoul E(F<#) 'ZHZ-SldEd test . 126706‘222(1)
: - test .
Mean 2267 2161 2081 2067 — =
Midi@ . 2267 2150 2024 2097 wheba] 9o] BAe|A A 9] sb7 HiEwt
St(.idewanon 124.8573 | 238.5784 | 165.4157 | 183.3464 Hato] Bels| Tha} oA} o]F 7k afols} WE
Min 1816 1391 1896 1608 5] =Aqecte o 5 ook
Max 2707 3182 2856 2729 B o
olelgh W3te] o]f2+= 2013 EjE 7
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<Table 9> Result of unit-root test before and

after break point
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<Table 10> Result of information criteria before
break point

Time

lag LogL LR FPE AIC SC HQ

0 |-13153| NA |6.22E+14|42.57735|42.59884 | 42.58571

1 [-11582 3122.398*3.96e+12*37.52114*37.60709*37.55456*

2 |-11576 | 10.00701 |4.01E+12{37.53389 | 37.6843 |37.59237

3 |-11570 | 12.86755 |4.04E+12| 37.54185 | 37.75673 | 37.62539

4 | -11566 |7.101009 [4.11E+12| 37.55924 | 37.83858 | 37.66784

5 |-11561|11.46574 |4.16E+12|37.56932 | 37.91313 | 37.70298

];fs(;: Dacjeon | Seoul 6 |-11556 |10.42486 |[4.21E+12 37.58104 | 37.98931 | 37.73976
ADF t-stat -7~140§* -5-854*9** -4-5233*7* 7 | -11549 | 12.95896 |4.24E+12| 37.58843 | 38.06116 | 37.77221
P-value | 0.0000™" | 0.0000™ | 0.0002
pp [Nt | 073432 | 57297 | 43895 weky 4YAGE 1A dgear ol F
Tle [P0 L0000 [0 o Ala 4% A3 LR, FPE, AIC AH.2.6lA
Busan | Daejeon | Seoul © 8AAF WskAIRE SC, HQ g QoA 14]
ADF t-stat -5.49933* -3,28422 -4.2563*5* 27 Ugtor g (AzLE AAsEATE weka A
P-value | 0.0000™ | 0.0159™ | 0.0006 B E BT ARA RS (A AR AR ste] BAlS
P i Do o™ oo LU HEHCTbe 11

Note: *** ** * mean of rejection at the significance level of
1%, 5% and 10% significance.
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<Table 11> Result of information criteria after
break point

Time
lag
0 |-18639| NA

LogL LR FPE AIC SC HQ

4.96E+13|40.04899 | 40.06458 | 40.05494

1 |-15313 | 6624.013 |3.99E+10| 32.92268 |32.98502*32.94646*

AF7HE o feldes 7]
A et ool Mol ]letebA] edth et
AF7HEE 10% FrelsolM 717bskel oA

| Ae7HdE& dxsts 2oz ek
(<Table 13>).

<Table 13> Result of granger causality after

2 | -15302 | 21.9455 |3.97E+10|32.91826 | 33.02735 | 32.95987
break point
3 | -15299 | 6.763406 |4.02E+10| 32.93026 | 33.0861 |32.98969
4 |-15283 [30.75425 |3.96E+10| 32.91609 | 33.11868 | 32.99335 Null Hypothsis obs |F-Statisticy Prob.
5 | -15277 | 11.63971 |3.99E+10| 32.9227 |33.17205 | 33.0178 Dacjeon does not Granger Cause Busan | 938 | 4.1512 |0.0419
Busan does not Granger Cause Daejeon| 4.92399 |0.0267"
6 | -15256 | 40.5838 |3.89E+10|32.89754 | 33.19363 | 33.01046
Seoul does not Granger Cause Busan 938 | 1.3688 | 0.2423
7 | -1524227.32794 |3.85E+10| 32.88681 | 33.22966 | 33.01756
Busan does not Granger Cause Seoul 0.02108 | 0.8846
vl FzwE A Y AE 1@_%1 ol A HA Seoul does not Granger Cause Daejeon| 938 | 0.03458 | 0.8525
JAA T AR MRS 7 ojm WEko Dagjeon does not Granger Cause Seoul 2.85966 | 0.0912°
Note: *** ** * mean of rejection at the significance level of
Oﬂslzo ZJHF=Z]E o) 2= o] AO >
B QFE FALEAS € 7 3l 0% VAR 1%, 5% and 10% significance.
weg BAjal] Qo TAdAR BEL B
of WMFE 7t AnAT S A A3 webd VAREH A Qe Age A%
A olAel= iate] TiAe] QIuEHA itk old ¥Ab - o, Ald olF A - did
Bhe ARG 1% FEAM Aol Hale] Az AP old olF BT At A
el dEFE vA= Ao yehgon, b2 FelA B A9 7o) d¥FS viA= Jow
AR QY A A Aol B AE dekdEd, ol WEEHe 544 #49 o
Hol ATl §ee % UNUTK<Table ol WAEE Fal Solsh 1AL B4
12>). wZe] FAke] 7hAol B Aol S mAE
. 7] o ==Y
<Table 12> Result of granger causality before Ao F5En
break point A} FERHEAIE A3 VAREA I oFgA AH
Null Hypothsis obs| F-Statistic| ~ Prob. oA AR Ak} ABBAE HiEOo=R
Daejeon does not Granger Cause Busan |625| 2.1978 | 0.1387 VAREAS A% gjﬂr, AlA olAolE= ZF EA
Busan does not Granger Cause Dagjeon 17.0478 [4.00E-05"" o] HAR7E ARl A FEgS mHOoH, FALY
Seoul does not Granger Cause Busan | 625 2.67066 | 0.1027 AA=7E AR Ao 1% F2FFoA G2k
Busan does not Granger Cause Seoul 1.8327 | 0.1763 JokS nx= S o %%D}(<Tab]e 14>).
Seoul does not Granger Cause Daejeon|625| 0.86581 | 03525 Al o]Zo = AAA] Z} A2 HAA|RFZF AFAL
Dagjeon does not Granger Cause Seoul 042679 | 0.5138 A A ATFE wH al, HALo] AA A 5%
T , ¥ * mean .of .rejectlon at the significance level of 220 H Bl L oAl AXITF 5%SF 10% 2=
1%, 5% and 10% significance.
oA FAE Mgl dFS vAe s & T
A olFel WAk ol 7 A QulabA Al AF BF A gol el Ayl
7} e A U= Ao E LUEFFTH<Table 15>)

= Zle
A gheth A%
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<Table 14> Result of VAR before break point

20| Sefx olntuiH 24

<Table 15> Result of VAR after break point

Busan Dagjeon Busan Dagjeon Seoul

Busan(-1) 0.854976"" -0.097107™" Busan(-1) 093613 | -0.01326" | -0.00252
[ 42.1787] [-4.12889] [ 81.4538] | [-2.21003] | [-0.32244]

. 0022562 0.894953"" , 0.03664™ | 096497 | 0.019396"
Dacjeon(-1) [1.48250] [ 50.6827] Dacjeon(-1) [ 220218] | [ 111.027] | [ 1.71457]
. 326.5319 428481 Seoul(-1 -0.021558 | 0.000118 | 0.94924™
[ 6.18875] [ 6.99928] [-1.43809] | [ 0.01505] | [ 93.1316]

Resquarcd 074125 0806218 c 1063272 | 100.8999 | 69.83784
Adj. R-squared | 0.740418 0.805594 [ 2.26800] | [ 4.12008] | [ 2.19098]
Sum sq. resids 13241327 17825566 R-squared 0.879324 | 0.931198 | 0.905507
SE. equation 145.9051 1692881 Adj. R-squared | 0.878937 | 0.930977 | 0.905203

Fostafistic 290.0322 1293.803 Sum sq. r.esids 6442613 | 1758039 | 2978271
Log likelihood 399,681 409,554 SE. equation 83.05344 | 4338512 | 56.46881
Nake NC [ 80858 | 131059 Log et | 56 | 46539 | 13

0g lIKEI1NO0O - X - . - .

ij:azar;epiidem Ej;?if ;2162;; Akaike AIC | 116811 | 1038237 | 10.90951
SD. dependent AT 3.9478 Schwarz SC 1170176 | 1040302 | 10.93016

- - - - Mean dependent | 2161.442 2080.771 2067.32
Determinant resid covariance (dof adj) | 5.14E+08 SD. dependent | 2386993 | 165.1371 | 183.4052
Determinant resid covariance > 09E+08 Determinant resid covariance (dof adj.) 3.86E+10
Log likelihood -8038.574 Determinant resid covariance 3.81E+10
Akaike information criterion 25.74264 Log likelihood 1541927
Schwarz criterion 2578524 Akaike information criterion 32.90249
Note: t-statistics in [ ] Schwarz criterion 32.96446

*Hkk* ¥ mean of rejection at the significance
level of 1%, 5% and 10% significance.

oh. TS AT FANEEA]

St VAREA S ©7]H 0% A9 Fhef w]A]
= 9%E s FoUth e ARtel wE
QT AWEA EIER ARM] Sgel wE
Ao b FEAQl 9% AR Sle FAR

& AA

Note: t-statistics in [ ].
kxR % mean of rejection at the significance
level of 1%, 5% and 10% significance.

Inverse Roots of AR Characteristic Polynomial
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1.0

0.5

0.0 .o
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=)L | | I I I
-1.5 -1.0 -0.5 0.0 0.5 1.0 1]

[Fig. 2] Result of VAR stability test before break
point
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Inverse Roots of AR Characteristic Polynomial
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[Fig. 3] Result of VAR stability test after break
point

TERSIAIA o]d FANEEAS AT A
%, B EAl] FA0] JHelidls W AR v
< A9Ed uj
145.90512] ©Fe] wl1$-S mo|t} ok 159 & A

o 2
t‘]l,
o]
Z

(T

3k, T

o
=

otch w@ B EA Fel g oA
3 +

'_|]: 5 OE]Z_}__ =s =
AA e FA FFS WHUTH<Table 16>, <Table
17>).

<Table 16> Result of Busan impulse response
test before break point

<Table 17> Result of Daejeon impulse response
test before break point

Period Busan Daejeon
1 67.2613 155.3524
2 46.0273 139.0331
3 29.2260 124.7685
4 16.0259 112.2575
5 5.7455 101.2478
6 -2.1731 91.5271
7 -8.1864 82.9166
8 -12.6677 75.2655
9 -15.9215 68.4462
10 -18.1964 62.3506

=
%% wolth Adald T tde] FAe whgol

N TH<Table 18>~<Table 20>).

<Table 18> Result of Busan impulse response

- - test after break point
Period Busan Daejeon
1 145.9051 0 Period Busan Dagejeon Seoul
2 123.2279 -3.5051 1 83.0534 0 0
3 104.3184 -6.1336 2 77.5928 1.6778 -1.1793
5 753098 94231 4 67.6188 4.4918 -3.1427
5 63.0723 5.6566 -3.9486
6 64.2756 -10.3409
6 58.7986 6.6776 -4.6503
7 550031 -10.9063 7 54.7831 7.5667 -5.2568
8 472111 -11.1954 8 51.0116 8.3350 -5.7766
9 40.6502 -11.2699 9 47.4709 8.9929 62172
10 35.1142 -11.1798 10 44,1482 9.5501 -6.5859
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<Table 19> Result of Daejeon impulse response
test after break point

Period Busan Dagjeon Seoul
1 3.5848 43.2368 0
2 2.3589 41.7217 0.0064
3 1.2482 40.2376 0.0280
4 0.2446 38.7858 0.0623
5 -0.6599 37.3674 0.1073
6 -1.4724 35.9834 0.1612
7 -2.1998 34.6343 0.2222
8 -2.8486 33.3208 0.2889
9 -3.4247 32.0432 0.3599
10 -3.9336 30.8017 0.4341

<Table 20> Result of Seoul impulse response test
after break point

2 AYEe °F 100%°]1 Al3to] 2
ZEA "ol ek gide] o3|

<Table 21> Result of Busan variance decomposition
test before break point

Period Busan Dagjeon Seoul Period Busan Dagjeon
1 13.3316 -4.3422 54.7004 : T00 0
2 12.5152 -3.2832 51.9240 D 99.9663 0.0337
3 11.7302 2.3115 49.2915 3 99 8947 0.1053
4 10.9764 -1.4217 46.7958 4 99.7923 0.2077
5 10.2537 -0.6086 44.4297 5 99.6665 0.3335
6 9.5615 0.1328 42.1866 6 99.5244 0.4756
7 8.8995 0.8072 40.0601 7 99.3725 0.6275
8 8.2671 1.4189 38.0443 8 99.2164 0.7836
9 7.6637 1.9722 36.1334 9 99.0606 0.9394
10 7.0886 2.4709 343220 10 98.9088 10912
A‘I 2 O] ) 1}‘ 0] _;;‘_ w= ;(]' A) X]Oﬂ 94 %_ Ao 7 <Table 22> Result of Daejeon variance decomposition
=4 fE - p - h .
_ _ . test before break point
Al PEFS wgkon, RS FZ o fis] tjo]
WSS H Yl o]Z o= HALY ZZof sk A Period Busan Dacgjeon
£ ST uehdeh Al el o ! 5786 | 84ans
oo © o o} R R, =R H X - -
= 3l FYEHY] Wil fFEAEEe] 54 4 9.7668 90.2332
kel 7hAol BF A el S Fha wdkd 5 8.6835 91.3165
- - 6 7.9460 92.0540
=2 St = e ZHo S A
E]'- ]E_ Zﬂ‘ﬂo]—v]__b E} ]—| ] 54 ] = ] 7 74845 92,5155
AL Pl gle AoE Yehged], ol Al 3 72358 92.7642
= 7Ho] Tuiae A AR E o]Fol= A 9 7.1461 92.8539
2 O A % AAE A 9% AR . L8 LR
Fohs A e dEy WEoR Rl AR 0]F o= AEARF A Anp Hale|
A}, FEETAE AT o Z 0 A HALE-F B A it vlEs AR, A GdFEHol A9 100%
A 7b el Azl E= 3 weo] Wy o Ao, iy Aol % vlee A
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o] 0% FAakell dist FFHo]l AL gle Ae o] oS atAbEaltA Ay, A
o 4 UATH<Table 23>~<Table 25>). B =ANE FAbE qee] B Aol g o
” FHZ 0%SUTh AEel] gt oS e ki akw s
<Table 23> Result of Busan variance decomposition i}
) pS) 3} BAr olaF A]&9] H|Zo] ¢k 59 ol
test after break point N A3, § 01]_«1 1E2] Bl5o] °F 5% A
o, tfde o H|FL 0%, A A HF
Period Busan Daejeon Seoul © oF 94949
1 100 0 0
2 99.9675 0.0218 0.0108
3 99.8945 0.0707 0.0348 V22
s =2 T
4 99.7839 0.1450 0.0711
5 99.6389 0.2425 0.1186 ool Zato] JlAMEA SEE ulola)
6 99.4626 0.3613 0.1761
= Ao Qlt} o]E 93 = ol 7
7 99.2582 0.4993 0.2425 A 520 . <18 A 2% °ﬂ_1 42 7t
8 99.0291 0.6542 0.3167 72 A55 AME VAR A S o] 438ke] HAh
9 98.7785 0.8239 0.3976 A, A 5 37 B=A19 WEsHe 7149 %
10 98.5096 1.0063 0.4840 WIAAE AR, 1 Z I S84 e
. X . o ZW3 pSKe) XA S o] EglA o
<Table 24> Result of Daejeon variance decomposition ae rxNstAieR A, Aol s <l
test after break point HAAE AT 1 AdE Qokskd e
v} 7k
Period Busan Dagjeon Seoul * _E = _ =
T YT 993173 5 A, 378 EAlY] FRHIAE H2E S M
2 0.5075 99.4925 0 ok ol v FAke] s A 4
3 0.3805 99.6195 0 B}E wolso] 20139 5€ 28U FRHIIAIA
4 0.2966 99.7033 0.0001 o7 NAFAC AA dEgHeEe A2 FHEF X
5 0.2511 99.7487 0.0002 ol .
uj] 714 o] & Al A @ﬁo J‘iflﬂxé i—oﬂ_o_
6 0.2396 99.7600 0.0005 L I - = AAktee
7 0.2579 99.7412 0.0009 , elde] 200056701 ©lF-7F 124.8573°.% A
8 0.3024 99.6961 0.0015 H oldo] o]FHT} o] WFo] NI AS & 5
9 0.3694 99.6282 0.0024 oot st AR F-AAS AL wow
10 0.4559 99.5405 0.0036 37 Balo] thE Aow shelw|gli, Akl
<Table 25> Result of Seoul variance decomposition A1 °lFel & #2 Zlom yepgrh ol
test after break point A& o]3 714 o] Ao g QAHZ =
© gty 8 2 o)l gole R
Period Busan Dagjeon Seoul = ‘EMQ—L = T M ﬂ’_l b _2013 T
1 55737 | 05913 | 93.8350 Bl stohel o] e nisAele) dFes n
2 5.5246 0.4896 93.9858 Sli=3
3 5.4721 0.4055 94.1224 %yﬁ’ i 7129 ZEE ATARA A
4 5.4167 0.3383 94.2450 S A B oo o e
5 5.3591 02871 94.3538 oAy BE el 7S O}_ ”
6 52996 02511 94.4493 = UEor, VAREA LN E A AFR
7 5.2388 0.2295 94.5317 cke] & A b o] fide] @S mRL, F
8 5.1771 0.2214 94.6015 ANFS A oA Hate] 2Ao| ghe w AA A
9 5.1149 0.2258 94.6593 = ol c0] 10] ol 17l o1EEO. mLol
10 5.0526 0.2418 94.7056 el widel s<, 39 gk A dFE Mk
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