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Abstract

This study examines whether or not the South Korean major fishery product import markets; Frozen
Pollock, Frozen Long Arm Octopus, and Frozen Hairtail are integrated. We are utilizing the Multivariate
and Bivariate Johansen Co-integration test to see if the law of one price(LOP) holds in each market or not.
The empirical results show that even though import prices from different countries affect each other in each
South Korean major fishery product import market, there is no evidence of LOP in any fishery product
import market, which means that none of the markets are integrated. Based on these results, we could expect
that the three major fishery product import markets show monopolistic competition among import countries.
we would also see whether or not any country plays the role of a price leader in any of the markets. Based on
weak exogeneity test results, we might expect that the United States and Malaysia are price leaders in the
South Korean Frozen Pollock Import Market and Frozen Long Arm Octopus Import Market, respectively;

however, we need to study more on this in the future.
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1. SalLtat 42 259 S5 2

Food and Agriculture Organization(FAQ) 2]
yearbook 2012"0f] o]}, 7 A A A o= FAE
TS 7L e FAlolt &, A A Al
A wibE A A2 20009 o vl sk 60.14 o &
o 41,2010 111.14 ¢ &2, 2012 129.54
of g2 Frbstal Jlow, AA| AA b=
& N2 2000 o 55.84 of 2o A 20104
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e SAIE FEEEZS AR, 2
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oF 42 At 54 3] =EVTO] ST

Table 1. Total South Korean Fishery Products Imports and Exports

Exports Imports
year Total Korea  |Exports of Fishery F?;}}::rl;egi(;;llfct Total Korea  |Imports of Fishery F;E]?:rs;;:i?);lfct
Exports Products Exports to Total Imports Products Imports to Total
(USD 1,000) (USD1,000) Exports (%) (USD 1,000) (USD1,000) Tmports(%)
2010 466,383,762 1,798,162 0.39 425,212,160 3,458,400 0.81
2011 555,213,656 2,308,155 0.42 524,413,090 4,191,944 0.80
2012 547,869,792 2,362,050 0.43 519,584,473 3,974,627 0.76
2013 559,632,434 2,151,951 0.38 515,585,515 3,894,740 0.76
2014 572,664,607 2,067,265 0.36 525,514,506 4,505,880 0.86

Source : Korea Customs Service (www.custom.go.kr) and Ministry of Oceans and Fisheries (www.fips.co.kr)

1) o]&=2014d 6€of W3l w Ao 2 713 2] FAOQ] Fishery and Aquaculture Statistics A} & 0] T}.

2) 200014, 2010 12|31 20123 &f Al A b= =Y o

7} $:Zo0] A5 H] F-&L 4= 9L} o] Yearbook

2012 9] page xxiii 2] Table “World Fish Production, Trade and Utilization” 2] Note©]] “Totals may not match due to
rounding.” 2} 3L H A o] QL= A A, FA42 o] vh&H o)A B2 H EA R AR
3) Table 12] 2012 = 9] | LAME F A N2 =AY B Z E (http:/www.fips.go kr/) o 4] B #3F A2 & BT

=
2 A A A9, ol &= FAO yearbook 20120 4] A A3 23 2] =41 % 491 943,739 4]
2359 FEAE o] & HTh B AT AL FUAR FAHREL 4R E Fustelet

g2))3} 7ol 7}
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Table 2. Total South Korean Fishery Products Exports (2010~2014)

Ttem/ 2010 2011 2012 2013 2014
em,
Exports Exports Exports Exports Exports
ear [) 0 ) 0 0
Y (1,0008) o (1,0008) o (1,0008) % (1,0008) o (1,0008) %

Tuna 374,354 20.8 393,668 17.1 603,419 25.5 556,512 259 576,878 27.9

Squid 269,742 6.4 181,034 7.8 119,636 5.1 139,310 6.5 116,364 5.6

Laver 105,197 59 161,495 7.0 231,039 9.8 251,727 11.7 274,408 133

Flatfish 78,845 4.4 79,372 3.4 69,026 29 79,358 3.7 64,284 3.1

Oyster 66,057 3.0 81,689 3.5 55,844 2.4 70,163 33 66,198 32

Total 1,798,162 100 2,308,155 100 2,362,050 100 2,151,951 100 2,67,265 100

Source : Korea Customs Service (Www.custom.go.kr)

Table 3. Major Korea Fishery Products Imports (2010~2014)

Homs 2010 2011 2012 2013 2014
e ooy | % | oo | * | aooos | * | qoos | % | dooom | *
Pollock 416233 | 12.0 | 397,926 | 9.5 | 367,879 | 9.3 | 358,983 | 92 | 380,873 | 8.5

Black Mouth Anglerfish| 82,663 | 2.4 | 100,045 | 24 | 66294 | 1.7 | 59,185 | 1.5 | 62904 | 14
Squid 90,063 | 2.6 | 142476 | 34 | 164992 | 42 | 145316 | 3.7 | 187,587 | 42

Long Arms Octopus | 154,129 | 4.4 | 194527 | 4.6 | 174911 | 44 | 176,033 | 4.5 | 259,98 | 58
Hairtail 107,986 | 3.1 | 110,641 | 2.4 | 107,349 | 2.7 | 10848 | 2.8 | 116,880 | 2.6
Total 3,458,400 | 100 | 4,191,944 | 100 | 3,974,627 | 100 | 3,894,740 | 100 | 4,505,880 | 100

Source : Korea Customs Service (www.custom.go.kr)

Aol Holal QLo ||, eojet =9 A Ao ZAA 5= HlF o] F7tsk=E FAlOl Tk
L Z7h0h ra s wEel AFE O E AL £ AL %4 A
% 4 gl 5 Al RO AL A NN E 52U
Table 3-2 2|+ 5 7F f-2uet 8 FAHE FEA, T TFRR AR FEYEF A HE
FAFE el AAlstAL k. o] & F8ll, & W, U pAE ] A 3wS T, H A
dubel F8 fAE cAEBo2E e of mEgloeln gk shAw AT o) 5RR
(Pollock), o} # (Black Mouth Anglerfish), 2 %] ¢ Bl o] folFle e At 4Ast Q=
(Squid), Y ] (Long Arms Octopus), Z 2] (Hairtail) Z=A|o|t}. Table 4= 2|+ 5¢d 7F -2yt F+8
ojth. ARtA o & Wejet ob, T AR 0] = AR YUFRY T2 FASTES AR
oA A5 7 St WA 242 £ o o] B B, Selel R R SR 29T}
Hof| A 2p A 8= HIFo] st FAO] )AL, = Y, T, v, Ay HAo FEE o
Aol dAL AMACE AH SAE £ & 9r

4) o) = AT TA T AL A 20149 = 9 of A
NA HT e FAE SEUES F AR
3k A3 YA et

5) 20109 o] A 4] 4491 39191 E U E (Japan) F7 A0k LA AT (20114, 39) 3 213, 2 (Japan) © 2
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Table 4. Import Countries of Major Imported Fishery Products

Imported Fishery Products Import Countries Imported Fishery Products Import Countries
Frozen Pollock Canada, Japan, China, Russia, | Frozen Long Arms Octopus Thailand, China, Japan,
(0303670000) U.S.A. (03075910290) Indonesia, Malaysia, Vietnam

Peru, Thailand, Chile, China,

Japan, Indonesia, Taiwan, New Pakistan, China, Japan,

5)20;;2981%;19(1) Zealand, Vietnam, U.S.A. lch;z()e; 81;; égg;l Indonesia, India, Iran, Senegal,
Malaysia, Russia, Uruguay, Brazil, Vietnam, South Africa
Argentina
Frozen Black Mouth Anglerfish . .
(0303899060) Vietnam, China, Japan
1) The numbers in parenthesis represent HS-Code
2) Source: Korea Customs Service (www.custom.go.kr)
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Table 5. Data
Data Description Source Period
Import Price of Frozen Korea Customs Service I 2000~D ber. 2011
Pollock (http://www.customs.go.kr/stats/) anuary, iecember,

Import Price of Frozen Ministry of Oceans and Fisheries

US$/ 1kg January, 2003 ~ June, 2015

Long Arm Octopus (http://www .fips.go.kr/)
Import Price of Frozen Ministry of Oceans and Fisheries
Hairtail (http://www.fips.go.kr/) January, 2005~ December, 2013
Nominal Korea Bank Economic Statistics System
Won/ US ~
Exchange Rate © 3 (http://ecos.bok.or.kr/) January, 2000~December, 2015

6) WOl 7ot WE e A of 5l A gl el = chi sk AT BA B P AL A S shAw FARAA
Aol 4 2.3gFo] W 8RS (white noise)o] ZH= 4] o 8 Bl AE Y u, F £4HE ERY A= 02 7}

o X714 ke] A3k i7]ol, £ Aol A WE e, WA, .

7) $2 ek 22 o it W ESAES o ol £eslo] £ ATl WESRAES FH0R B8
ok B3 BE Y742 CIF 27o]t.

8) Cassel(1918)2 U &< 7} 2] (The Law of One Price)2 1l 2 3 7}(Purchasing Power Parity) & 2H4 A] =1,
19 Ao A HARpo] H LS A o)A Lol 2 7} (Absolute Purchasing Power Parity)2} 1l 8117, $2}9] 4 &=
Ay A Lol 2 3 7H(Relative Purchasing Power Parity)2}al 3ttt
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I R0 AR SN ERAE  AEEH, EHA, WELA NS FHOR
Table 6. ADF Unit Root Test Results
Levels First Difference
Item Import Countries . with constant and . with constant and
with constant with constant
trend trend
U.S.A. —3.232%% —3.983%*** —11.066%** —11.013%**
Frozen Pollock Russia —1.962 —2.802 —7.157 *** —7.156%**
Japan —2.538 —2.835 —9.349 sk —9.316%**
**x 0 <0.01, **: p<0.05, *: p<0.1
Table 7. Multivariate Johansen Test for Cointegration”
Item Ci;rtrébj:t(i)in Trace Statistics Critical Values Maximum Critical Value
g (95%) Eigenvalue (95%)
Vectors
r=0 52.05%* 29.68 30.83 20.97
Frozen Pollock r<1 21.22%* 15.41 17.36%%* 14.07
r<2 3.56 3.76 3.56 3.76
**x 0 <0.01, **: p<0.05, *: p<0.1
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Table 8. Bivariate Johansen Test for Cointegration and the Law of One Price
Hy The Law of
Item Country 1 Country 2 Rank=0 Rank=1 One price
Trace Max Trace Max (Pr=P2)
Russi u.s. 32.61%* 28.52%* 4.10** 4.10%* 1.62
ussia
Frozen Japan 21.14 ** 17.69%* 3.44 3.44 13.21%%%
Pollock
Japan U.S. 27.25%%* 18.95%* 8.30%* 8.30%** 7.95%**
#5509 <0.01, #*: p <0.05, *: p<0.1
Table 9. Weak Exogeneity Tests
Item Country 1 Country 2 Coefficient () p-value
. U.S. 0.40 0.00
Russia
Japan 0.11 0.09
Russia —0.01 0.72
Frozen Pollock Japan
U.S. —-0.17 0.00
Russia —-0.014 0.72
uU.Ss.
Japan —0.12 0.09
ojof = st AP Aol EARth= As 7PHA Ol A- A &7, o] AuE Tl =
o5 gk el YEYE AN A W WEEE AN o] s o et
obs} vt Apolo] AEATbY Aol HHsHE 2 1 Hs|E oYt
& o4 QAT Aokt Y, du o] AubH oz Aol Bgo] ol Yow A
Atolol= dELd7 o] AYsHA 5= & A BB AIGCI . whebA e H A
= A Woll A& dEee A= dAA oL, B3 A
EP Sl Y5 FH FAARAA o= A (Quality) 2] Q1 "ol A 2ol 7} A o) glof A A&
T AN AT SheA Gotus] 9 B AR SH AL 7hsol ok & <l
8 oF o]/ A (Weak Exogeneity Test)= it 2] 235 58 =W s HH =Y A2 5
Table 9] A AT5j & 4 gl Fo], AR} eAjop  YFHE 7ho] BHABL A Yo IS5 5
2RE Y £YFEL 1% FRE YA Mol Ik Bt 2 RUFERRE ST B
4 £ MR 2 (Quality) & 1 o) A Zo] 7} 27
st AW AN AL 7HsAd ol sEtsitte A=
o= 5 lek.
Stigler(1947)0]] w2 H, 7} A A w2 = A A3
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of 11 AR O RRE Y YA GFE 13059 FE100%)°] k. o] F FHO R R e
FUE AL Table 98 B3 & 4 YUtk ol AL 1079 Se(82%), HIEHOZTH 1.6
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Fig. 2. Import Price of Frozen Long Arm Octopus among Import Countries.
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Table 10. ADF Unit Root Test Results
Levels First Difference
Item Import Countries . with constant and . with constant and
with constant trend with constant trend
India —1.084 —3.204 —3.924 #** —3.930 #**
Frozen Malaysia —0.700 —2.845 —3.775 #** —3.765 **
Long Arm Thailand —0.679 —2.680 —3.995%** —3.975 #**
Octopus Vietnam —0.507 -3.017 —3.464%** —3.472%*
China —0.745 —3.305* —4.343%** —4.322%%*
% p<0.01, **: p<0.05, *: p<0.1
Table 11. Multivariate Johansen Test for Cointegration
Item Number of Cointegration Trace Statistics Critical Values Maximum Critical Value
Vectors (95%) Eigenvalue (95%)
r=0 178.31%* 68.52 98.92%* 33.46
Frozen r<l 79.38%* 4721 39.27%% 27.07
Long Arm
Octopus r<2 40.11%* 29.68 26.22%%* 20.97
r<3 13.89 15.41 13.51b 14.07

w51 5 <0.01, **: 0 <0.05, *: p <0.1
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Table 12. Bivariate Johansen Test for Cointegration and the Law of One Price

Hy The Law
Item Country 1 Country 2 Rank=0 Rank=1 of One price
Trace Max Trace Max (Pr=Po)
Malaysia 30.73%* 29.41%* 1.32 1.32 34,19%%*
Indi Thailand 17.85%%* 17.55%%* 0.30 0.30 64.90%%*
ndia
Vietnam 13.84%* 13.54%* 0.30 0.30 71.04%%%
China 25.23%%* 24.9%%* 0.94 0.94 61.47%%*
Frozen Vietnam 85.59%* 85.34%* 0.25 0.25 13.00%%*
Long Arm Malaysi Thailand 27.14%* 26.91%* 0.23 0.23 10.74%%*
Octopus alaysia ailan . . . . .
China 25.18%* 24.32%* 0.85 0.85 37.32%%%
Vietnam 26.02%%* 25.77%* 0.25 0.25 72.94 *x*
Thailand
China 18.81%%* 18.59%%* 0.22 0.22 77.45%%*
Vietnam China 18.74%%* 18.33%* 0.41 0.41 77 .45%%%

Hy: Py— Py, **% : p<0.01, **: p<0.05, *: p<0.1
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Table 13. Weak Exogeneity Tests
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Item Country 1 Country 2 Coefficient () p-value
Malaysia 0.10 0.00
Thailand —0.004 0.38
India -
Vietnam —0.001 0.60
China —0.001 0.85
India 0.10 0.14
. Thailand 0.04 0.38
Malaysia -
Vietnam 0.01 0.60
China 0.01 0.85
India —0.06 0.14
Frozen Long . Thailand —0.03 0.38
Vietnam
Arm Octopus Malaysia 0.57 0.00
China —0.003 0.85
India —0.04 0.14
Vietnam —0.01 0.60
Thailand
Malaysia 0.42 0.00
China —0.002 0.85
Malaysia —0.15 0.00
. Thailand 0.01 0.38
China
Vietnam 0.002 0.60
India 0.02 0.14
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Fig. 3. Import Price of Frozen Hairtail among Import Countries.

Table 14. ADF Unit Root Test Results

Levels First Difference
ftem Import Countries with constant with ci)rr;tgnt and with constant with czr;tgnt and

India —1.20 -2.79 —9.88%** —9.84#%*

Indonesia —2.28 —4.29%%* —12.57%%* —12.19%%**

;ra‘l’rzt:ll Pakistan —0.87 —1.81 —g.61xx — 142wk

Vietnam —2.00 —4.67%%* —11.56%** — 11.51%%*

China —2.75% —5.26%** — 12.27%%* — 12.2]%**

*Hk: p<0.01, **: p<0.05, *: p<0.1
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Table 15. Multivariate Johansen Test for Cointegration

oy
N
+

Item Cointegration Trace Statistics Critical Values Maximum Critical Value
Number of Vectors (95%) Eigenvalue (95%)
r=0 240.45%* 68.52 89.77%* 33.46
r<1 150.68%** 47.21 59.23%* 27.07
g;‘:f;?l r<2 91 44%+ 29.68 54.82% 2097
r<3 36.63%* 15.41 35.70%* 14.07
r<4 0.92 3.76 0.92 3.76
**x 0 p<0.01, **: p<0.05, *: p<0.1
Table 16. Bivariate Johansen Test for Cointegration and the Law of One Price
Ho The Law
Item Country 1 Country 2 Rank=0 Rank=1 of One price
Trace Max Trace Max (Pr—P)
Indonesia 18.52%* 17.48%* 1.03 1.03 23.11%%*
India Pakistan 27.14%* 26.35%* 0.79 0.79 37.62%**
Vietnam 22.09%** 20.84%* 1.25 1.25 48.35
China 35.51%* 34.12%* 1.39 1.39 26.18 ***
Frozen Pakistan 29.91%* 29.09%** 0.81 0.81 25.16%**
Hairtail Indonesia Vietnam 13.29%* 12.42%* 0.86 0.86 47 43%%*
China 46.80%* 43.50%* 3.29 3.29 11.53%*%*
Vietnam 21.59%* 20.67%* 0.93 0.93 44 88***
Pakistan
China 39.05%* 38.27%* 0.78 0.78 21.24%**
Vietnam China 41.81 39.26 2.55 2.55 25.03 ***
Hy: Pi— Py, *** : p<0.01, **: p<0.05, *: p<0.1
A g o e AA2AS WEAZ T o Table 16014 & &= = AAH, d5d3] +4
% Al AR A4 AIHs Table 150) AX RS F 5N BrhRRE $714 0] A
=0} gle}. BAE AR EE o, BE Go| Ko ® st
Table 159 Al A& 4= Ao, Yeax &= AFAT SATS Bzt At 4=
PARAA gAY = =72 FE Y = Z7MHA AR S ATEdS W, B A=Y
o 714 Atolo] 47O FAL WA EARS  APHo] A e ery et
d 5 Utk F, 05 SYTERRH AAE AP A FAE 44 A0S 5, T
ol AFBAZ EATE & 5 ek o] 2 YEEA FAARNA AR TG E FA=TE2F
S oo R YERA £UAFNN ABATE  HO FAATO AR JFS FuwEE
WA 4y ol s AuRgtth 1 AT AL )53 4 ek A ARAPHF o] 4
Table 169] 4] 4] =] ] S}, Yot 4o B3l YELA SANFS 5T
2t 9] =7bs Aol dEd bR ™ o Hof lthal BY] of . o] 2Rt A E F 3
FE AT A, 24 =Y = =57t WEEA FUARAA =S ol &
FUATA Afolo] AFBAZE AeA ARE AL AES A G52 5T 5 Ak EF 4
A7) o) ol AR e ANYUY. FEREE 58 WEZA o) A (Quality)
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Table 17. Weak Exogeneity Tests

Item Country 1 Country 2 Coefficient (o) p-value
Indonesia 0.15 0.00
) Pakistan 0.01 0.35
India
Vietnam 0.07 0.00
China —0.17 0.00
India 0.05 0.21
Pakistan —0.03 0.35
Indonesia
Vietnam —0.23 0.00
China 0.58 0.00
India 0.04 0.21
Frozen Long ) Pakistan —0.02 0.35
Arm Octopus Vietnam Indonesia -0.35 0.00
China 0.40 0.00
India 0.14 0.00
Palcistan Vietnam 0.07 0.00
Indonesia —0.12 0.21
China —0.16 0.00
Indonesia 0.39 0.00
China Pakistan 0.01 0.35
Vietnam 0.18 0.00
India —0.04 0.21
Al Az OES A5 Ak Cassel(1918)9] A= A7FH 2] o] A9 of F
AN AY ANE B T PEFH 5 o T FR SN SYFERA YEY
YA TR IFLA FAAFT B, T A 20 PERA FYAF 5
BsdA s dA A FRstA 7t A=A A EQh E AIFo] FokE o] JlthH, o]
A k= Y F7HE ot 7] =T FAHE S AAIF A = =5 Tt &
gtk 1S ofujatet. o) o tol7t 7
v.@d 2 SR E £ 5% A9 F(Qualit)e] Fel
7F lol A= A 7hs e UrEbd ek wheba] 2
Seibets A 991(FAO, yearbook 2012 7] A7 ABAZHE 4P o] 22 o) Ff Y
)2 AA e FAR 290l B Frbolth.  BHEH, WEIA YELA FANG AYE
Rk, F34, 2 Ao, 2 9ol ALbrh Fo] g oIRE AT ustT) o B ol F £UNY
S 8 AR S Tbolth Marhsall oA 2 4SS Tholl AR A s 1o
(1947), Stigler(1969) 7L 2] i1 Cournot(1971)¢] & i 2t A= S2FH ¢dd #4&=9 2
To w2, @) tel= o2 yetE= 5 EH = (Quality)ofl ZFo|7F A=A A E ket
QA3 SHe] $AFR Y b o] T 4 gltk st chdW a gl EAE AR ARE I, 47
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