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A Study on the Law of One Price in Major Domestic Fishery Product
Markets in South Korea: Evidence from Frozen Squid,
Frozen Hair tailand Dried Anchovy
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Abstract

We explore each of the three major domestic fishery product markets in South Korea- Frozen Squid,
Frozen Hair tail and Dried Anchovy- to assess whether we can find evidence for Law of One Price (LOP)
across the five major cities- Seoul, Dae-Jeon, Dae-Gu, Gwang-Ju and Busan. To achieve our aim, we utilize
two different types of unit root tests: Augmented Dickey-Fuller (ADF) and Kwiatkowski-Phillips-Schmidt-
Shin (KPSS) unit root test.

In each of the three fishery product markets, we find evidence in support of LOP among several cities,
which confirms that these markets are integrated to a certain extent. In particular, we find stronger evidence
of LOP for Dried Anchovy market relative to the other two fishery product markets. Based on our findings,
we argue that the Dried Anchovy market exhibits a greater degree of market integration across the five
major cities in South Korea compared to the other two fishery product markets. The greater degree of market
integration in the Dry Anchovy market is facilitated by its higher substitutability across cities; taken together
these findings show that the market for Dried Anchovy in South Korea is more efficient than the markets for

Frozen Squid and Frozen Hair tail.
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ordon, 1996; Asche et al., 2005; Vinuya, 2006)
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YA &2 259 sy sAE AR EE HY

(3]

1) &2 94L&} =5 (e.g. Spiller and Huang, 1986; Faminow and Benson, 1990; Sexton et.al, 1991; Goodwin and
Schroeder, 1991):2 o] u] 7 e v 0] Qlrk Ax|stol, A 2 Th2 = 2 ol 4 % AE] 4 Ho] 227 of
HE AT EORHN, A H 08 oA Gl 55w A & 3ol (Market Integration) & A5 1 gkt

2) dEU7IHA L A F THE EFT 5 AUt st A" dE U 7FE & (Absolute LOP), o dltb+= 4
& U&7 2 (Relative LOP)o|th. At & dZ U7 A2 AR & F A Fo A, 55 &2 714 9]
eks] A\ thebwih AT A 92 27 2] (Relative LOP)YE 3 4] 9 o] 4] 55 A% 9] 74 0] 1% %7}
St o2 A oA &= F&5] 1% F7HeE-S olu|giot

7527



N
o
1
>
o

of Sl axu Al A o] dEA7PE A S Aol f  WE oo, ¥ EA, AhAE sHeR

2 A QB AA YA Aol A Eoth ABU/PEA O AU DA S O R $4HE Sl
A =2 W PAE AR EY SRl RE AH S o2 M, A A& 2F 5 7HE Abolol A &
% GarE o] gAY o RS Aumorth AT QA - U715Q0IS)E B F8 e SAHE R,
FHH, 5ot s IA AdAZNA A dEL7HE A AHARE AT ES Fof, 5l
QUALE Ao] BEH R BT O] YA o B AW R LA T, Ty AHE A% BEH O
2 55 o] gliux] o 18 AW A7k o] ER .

TAFE A AEUVH R | of Fof Bt 7] AT ‘H?L—‘i T2 o|dtA F=-1 1A ¢
A 27 A (Two- Stage Engle-Granger Cointegration Test), &5&/{_‘ F+ 2 5 7 A (Johasen

2 rlo
18

i)

N

Cointegration Test)S ©]-&3}lth H| & W A EAVIH A =

o }(Purchasing Power Parity :
PPP)o] Al A F50] BH 8 AR EE AL AT, B AR AA ]
iy

e e Qzasty He 7o)
g7} ol 22 A AF sk Gl A BA ol £ 3 Q1AL - 717]4(2015)@
AFE AL, 7| £ a2 AR e DB ATH H of T ATE-L A $(Vinuya, 2006) 2
& ¢lo](Asche, 2005) 5 SHLto] 44HE A grol Tha) A2 AT E A Yol 1S A uoleh s
B 7] E0 AT ET OB WU ES o §5to] Al o) Fuj 2o AR AHEE S ol
(Frozen Squid), W 57 2] (Frozen Hairtail) 71 2] 31 7 # %] (Dried Anchovy)E AT S 2 S Ao dEL7}
H2 YA RE A g o2, 7 AR Al 9] F H(Market Integration) 7 = of] T

o Aotk 5 AR O $30 BT ANRYS ol 8ote] 7 B S AefsiA e gy
(Stationarity) o 35 AL .0 24, 7} f:AbEo] o #) YRUTPHA AR B vlm - A ST
o) B3, 92l T F 8 ALE A %] B3ko] B (Market Integration) 4 % ] 2}o]

2 Flolth o= M= th2 3 Al Aol A, 55 442 o] o A4 (Substitutability)o] £ o 442
A agrdol el A S Ale e Aol

£ AT oheat gol FAH O] ek Il AE T Fo SR A0S A BT, TH
A QRUIEAL AL 4019 BAY AAY UAHE Aol VP E & BFAH A8
A AFEN BAS AN, AR ABE AT E Aotk VAL AZEA 202 Ed=
T F0 AR AR SRl T AL AN, B QA oA AT Aol

<Y 158 2 10d 7 B 4R E Bl S ehi o] 2 Bo) 2l uhe 44
2011 74A & 27} 242 Ho|thr}, 20114 o] Fo i 7hA, ThA] 20134 o] TxE 2
S ASHOR Fe] R4S ol 1 &S U 4 ek

<3 150 AAE A A= X]Ur 5 7 FuUjoll Al 2 2 A o](Squid), & Z|(Anchovy), #Z 7] (Yellow
Corvenia), Z+ %] (Hairtail) 772 311 315 o}(Mackerels) 2] #ufj o] =] =ARE A A ol &F S-of 4] T A

3) A H A LA} E (e.g. Breuer, 1994; Barret, 1996; Miljkovle, 1999)2 Q HAl & 1 7 oL}, ol F-T1g 2l A
(Engle-Granger) 2] o] T A (Two-Stage) 3 2] & A2 LOPE-2 PPPH A o S ESIA] gopal FA3 ). o] =
LOP -2 PPPH A A 7} 23 tH%,(Symmetry)J—]— v] &| (Proportionality) % A& W35} A] 7| wj Folc}.
o] o] st AHA] 3 )82 Breuer(1994), Barret(l996) “19) 3 Miljhovle(1999)9] =52 2k318}7] Hjgic}.

4) 2 Aol A 712 AP ATFSE whel, A4 A&7 2| (Relative Law of One Price) 9] A {27 & A%
HQktt.
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2006 2008 2010 2012 2014 2016
year
<07 1> OlEE I M2 5 TNl
How B2 FES AATE & 4 AT B AT AL < 1o 4 AAE T SRS A E2
TN SR EE& TS ARG e W YE e o], YsdA 2 AFA AEE S
2 SRR A S, A T B, ol A AR U ] B0l B o5 7}
Aol F kol g A m ot
AEL7H 2] A ARE Fstr]of $A, < 2>~<3 45 T8l S = T8 thAl ZA| o A
20113 8] 20156700 WE L Aol WELA Tel 3 AHA S| AHF 1AL Aol wskeh Ay
o= WEAe} AuA 2 Ao AR WEL Yo /A0 va) £2L o & Uk T2l
<E 1> 2U M2 AFOIM 52 $429] Bojef L 1113
o w 2011 2012 2013 2014 2015
. e e wa) e EE
#5 e | P e |7 emey | ey | amey |
QA o] 691,457 16.7 546,817 14.2 450,029 12.1 444,627 11.8 412,635 10.9
H %] 404,620 9.8 275,4106 7.2 317,504 8.5 345,050 9.2 258,737 6.8
2z 7] 310,865 7.5 188,694 4.9 209,101 5.6 209,101 5.61 256,634 6.8
A 293,004 7.1 277,522 7.2 289,783 7.8 282,617 7.5 243,236 6.4
150 287,425 7.0 257,056 6.7 191,616 5.1 208,257 5.5 204,503 54
SHA 4,134,053 100 3,837,438 100 3,730,413 100 3,759,201 100 3,796,098 100

47 @ 3l 9F4=AFEL( Ministry of Oceans and Fisheries, http://www.fips.go.kr/)

5 WA - HELQOISE H FF ol A 22 27t F7Hee] wek, 3 o] 419] n] 4o} S maa B ol
%9 502 Q8| 23 Ao ghashel, ) 21X o} Fakol 34 A el 9 m| ek A AT
o]z 2| o] AX|7hA Ab% o] 5l ele] Hgith
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FR8 pAbR o] Y| av|A| oA AEATIH A O] Aot YF oo, YEZA, AU E FAo=
<H 2> 4520 AEH 714
(H/kg)
A= 2011 2012 2013 2014 2015
A
e 4371 4,593 3,803 4,334 4,000
B} 4,186 3,806 3,067 2,941 2,967
o 4,428 4,635 3,990 3,854 3,722
o) & 4375 4,573 3,784 3,398 3,500
S e 4,388 4,495 3,737 4,091 3,800
<H 3> dSZX| HAYH 7tA
(Y/kg)
] A= 2011 2012 2013 2014 2015
e 12,000 11,996 12,548 11,115 10,637
B} 12,794 12,500 11,282 10,562 10,702
o 13,000 13,000 11,710 11,959 12,000
o) A 12,815 14,000 12,986 12,782 12,427
EIES 12,661 14,000 13,460 13,700 13,282
<H 4> HEX|Q HHA 74
(H/kg)
- A= 2011 2012 2013 2014 2015
AL 13,194 12,658 8,737 8,958 9,382
B} 12,919 13,037 11,181 10,523 8,984
o 13,447 12,203 11,467 10,570 10,000
o A 13,224 11,674 11,333 10,982 9,467
EIES 13,515 12,862 11,003 11,044 10,000
o5 9] 7472 A 7bo] Ao Wt F7H WHE LA 9lan, EA MR 71A o] Zpo] A Alzko] Ao
whel 4L WEST Gk AT AR EA S M BB SABY S A A0 R b w4
Sofl ula|A 1729 Aol B % & Ak A Bol, WE Lol A, e -7 -FF
Arol ] 7HA 2 ThE T A Eof v AtHH &2 T zfo] 7t A& o 4= Uk W5 A A 9] A%, thA
2 AT RAL9] 744 Ro] eI o) ok B A Apo| o] 71 A Xol 7k ThE EAI S A 9] 744 Hfolo]
Hig Ao o2 23S & = ok AE A o] A9, 2011 K-8 2015F 7FA] tf FE O] Z Ao A 1
A E) o)t A4 S-S % & U SHANE A9 F%, 2013 58 712 0] 80008t = ol
XA AR B EA ST 7hAR o7 AL & 4 ek
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Stigler(1969)= 2418|828 L33t tF 2 A v &3} AFkgl o], 3 AFZ 0] 712 o] F a3ty = A A
£ A] & (Market)o] 231 & 9] g t}. E $F Marhsall(1947)2} Cournot(1971) & A], Stigler(1969)%} v] <=3}
A Aol tet Aol Wt S st Aol A= AdE Y 7H ol @)t Az vE 4 3l
”}Hﬂqﬂ”ﬂ“Wﬂ}Qﬂﬂ(mm%ﬂio*“%HQﬂﬁﬁwmm%mwﬂﬂﬂwhhqﬂﬂ
o SAUGI TR Z o) F Ao A T AHES] ATrH o] A7ke] Aol upet 12 4=
gtchar & 4= Qlth. o] A o] HF & Gustav Cassel(1918)0] %45 AU & 4 7} 2] (Law of One Price : LOP)
oltt,

Cassel(1918)0]] W21, A & t}2 & A oA 5F
Mz ohE 5 Ao A T AES] HALe AR Zrhs 7

=

ol s LB A7HE o] Y o] A

ofml e}, o = o} o] A} (1) Lhehdl 4

Z AR A 10 1A e Heks] 2 A HAA A o HA T AT oS X o] faki A
oo Aej7hA o2 BASH, ABAZ Hol HYT ul, o] F Aol A 3 HE] Aej7hA L 1o]
o} o] 4 @)= vhebd 4 gl

R= Q =1 )

Z Qr|gielt e AE o) AR e F A9, igt o] shHo] AR e 5 QA F A A
ol ol k2] A e (Arbitrage) 7+ Aol AF 1 A9 FrirhAo] 12 £RstE A A F F4
o % gith. 4 Q)9 o] AR TS Hok 4] ()02 vhehd 4 9)

ri=InR/= BiInP;— BinP{=0 3)

an

o2z dEdrtH Aol A, A7 A 2 10] Hojof sh7] wiZo AAAR 15 F T A
_‘{
o

7442 00] & ofof gttt shA|qk q{z,d__g:,'__g A&7} F o] TEF AP A L= =4 @ X(Measurement
Erron)2 <18 A7k 2 o] 1o] ofd 442 7hzateh. mhetA] 92t o2 e] Mg ATE ufe} 4] (4)
5 ol g5ko YU H 0] Yol HE ol Aol

ri=InR/=a+ BlnPi{— BInP/ @)

Cassel(1918)0] wp 2, A (4ol A g=—p=1°] A ¥
1980 o o] M o] AE AT H o] BT HAATEE 22 f=—f=19] 4
2k 1980 ] o] 3, A Al D AF R 0] oFA A o] Hof| It 7 A 7] W o] uhA 5}
AT JA A2 o E 7 AR 55 A&l ti Adi7h4 9 g4 o
ng\r,]- D}-O]: o]t'olﬂ,tﬂ;do] Aéa]ﬂg =N H:H7]'7—ﬂ;% oE];gL /%_/’\_ a2 _/'\_;]EEE] 7)4\0]]:]_. ‘ﬂ‘:Hi,
YEA/MEH o] JHHA Gerhul, N2 e F A M4 2 HERYPR
t}.
A7 o b ARE AT F BN AU T8 oA T TA - A&, FF, AL
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GH - AR B e $4HE WEe A, WELA 11 ARH Ao Ae] dEdt
Mo HYolne ArBo RN Tl YEL A, YEAN, YERE], AuA Aol 47
3 (Market Integration) =] o] §J4=4] o] 2.2 4] B =% & o]t}

o

2 AFoME T Fa FAE A FHRARE Ao EY] 9dl, WA et A& 4
(Johansen Cointegration Test)?S o] &3} U Q] 2 T A| 9] AR A& oA 5F A= 714
= Aol b A1 WA ZE Y =AE AuE A olth ZLg] il UhA], Augmented Dickey-Fuller(ADF) 9]
= 7 A 1} Kwiatkowski-Phillips-Schmidt-Shin(KPSS) tH 9] A AL o] §3lo] A& t}2 2| Hof A A
WAL Y R E AR o2 S o pAME AN A=YV 2] AR E AT E
A ojtt.

i

1. F=HES

(1]

i

AtA 0 2 slto] Al A Y A= 2] 1A A (Stationary) o] F-& 4w B 7] 93, &9 7 % (Unit Root
Tesnol AHEEth AE Ao R QBAbEA 0] Ao BT AHuT| o), W& AFAEE F 37}
= Abo] o] AFtj 72 ebg A o] R(Stationarity) S AFH W gFr}.

w42 AR AFHEHyOl Tt £ FRE EFT 5 At 8y = Augmented Dickey-
Fuller(ADF) &+ 9|2 A A, 18] 311 t} 2 3}i} = Kwiatkowski-Phillips-Schmidt-Shin (KPSS) T 9] A A
ojth. & A& A%, AF7HEL st A A E Hl ol = @S 7Y “(Ho=I(1))o]t}. uba}
A o] AT 7FA o] 7)2ko] Hojokyt $-elt= T AAD dlolE 7k 4R HYE & 4 ek AW F
o A%, AFALE " shtel AAD Yol w9l 7 A ghisth “(Ho=K0)°lth. wekA of
H7hAo] 712Fo] 4] gfotok 92l 1 AIAG o] 87} ehg Q)& o 4 gle.

Henricsson and Lundback(1995)2 SFo| Al AF3t & 7l 9] AF71HA 9] 71 2o & v alst= A& &3l
(Jointing Test), 7t 7+2 &] ¢+7g /d (Stationarity) 1} & ¢+g 4 (Non-Stationarity)of] 3t =2 7F3HA| 2

= Qlthar A3t o] 3t Jointing TestS 2FQ1 4] (Confirmatory Analysis)©| 2} 32 3tt}, = whoF & oF
A o] PRI (Hy - A 7E L ©9) 12 7F2Ith; ADF unit root test)o] 7] ZF%] a1, 9+ A o] 7t
A(H : A7 S T 91& 7FAI A 98+=TF; KPSS unit root test)©] 7] 2} =] 2] ¢F O™, 2] = A 7+4
o] er A ofl T slf &4l e o= STk HPU#Oﬂ E’l—“l =280 AR o] 712t e R ¢k AL, b ] o) AHF-
7ol 712t e |, 2= A =

2 A7k A o 2ok Aol thsh S4B 4 glek. L o] R4l
Tﬂﬂaﬂwﬂﬁaﬂwbq&$a AR 7b2l of qhg Aol ol 2Ha s 2ES el ] ol At
_‘1

<3t 5> ¢l &4 (Confirmatory Analysis)ol| A €& = 3= 7hat oF ATE A AR,

6) f3HAl & 4%% 0]-8-3F Law of One Price A § o] F-of T3k ALA S 82 24 - 7 7]42(2015)9] A
(35~ 37)a Fx317] Bhetth

7) £ Ao A= g2l B A (Confirmatory Analysis)of] A &7 % 91 A £ (Conclusive Conclusmn) ok X
(Stationarity) 2} & ¢+ 7 4] (Non-stationarity)ol| ¥+3} A} =3 & —'7‘—01 olE BT ek A & A4t B
Z # o] A 2 (Inconclusive Conclusion)o]] off 3 4] T} FA] k& Al o]t} o]of o3t ¢ A} A]|3t 4 H = Henricsson
and Lundback(1995) &2 Choi(2004)2] =8 11 H}E]-E]—.

Hn

O_u

7577



el 717}

31% h A AL
= (Contra 1ct10n
= ( ) Q1+ A (Stationary)-

o ZH35 2 B3 A7 2 919 7+
Ao e = JQE;* AAL AR} H A2 LR AL,
1(0) - - =
23 A

HgH AE2: i%f?é; :adlci)zng;

7]zt 20} 4 A (Non-Stationa i 3}
e e ey, | AT 38 4 S . s o

e il s e

1) Augmented Dickey-Fuller(ADF) 9]+ A A
oA AFF=ol, Tl =8 =AY Aol A 4bE o) io] dE A7 o] Ayd T, rie ¢
ot A= g 3 o)tk o] 4] (5)& e 4 9l

=a+gq/ Q)
A7 A a= 00] obd AAZE o]l et Al oA A2 ‘:} ] Ao] AR iof o st A 7k
= 94“]@’1:}- a7t %‘7@@’ ol 7] wioll ¢/ 7t kA Aol e, % ri GA| kA olgk g 4= Q)

]

A 9] A 7P73°] 78] Bt ad A 04‘3}‘/} Hoju= A& HErd
q ‘L 0o g S| of st = ¢/2 QFA & (Stationary)©] o oF &t
A7 2 o] Ayttt = A2 Al7H9 §E°ﬂ wef 7FA o] ol = A7 Aol oS UE
O FH FA AL T Gt ubabA ¢/Q) SHAA RE dol R 7] 9F), el = A4 Tt

£ 5]25HA] &= Augmented Dickey-Fuller(ADF) T 9|2 A A & 0]-83} %l th A (6)2 ADF ¢ 9
A4S et dth ADF o9 Aol A AR 7HE & pi=00]th. ¢/ 7F SE A o] 7] Q13 A o]

TR RN TR VR T A O Y
e

oL 7z s ofofil Shek. 2 — 1< B < 00] A Y = o] of geh. wheF fi=00] AFH W, ¢/ 9]

S 7}A L} o] ¢/ 7} B8 B 8 (Random Walk)S T} 2cte AL HolEth = JE U H 2 o] A

7] 9re-g Lrebdet.

Aqi=Pigi1+ 3 1 Agi- 1+ ¢ 6)
p2

A7) M o= Agi9) p— 1418 o1 H7AA €] TAGES] A45 Lheh 1, et 94 © Z(white noise)
2 ofu g,

8) ADF ©¢]< A A2 low test power?] 24| & 71X 1L It & A A Y A= 7| oA # (stationary) Y ol .= &5}
a1, 53R 3 ]—Z}E—J 2 ol AR o] 712 A k= A $-7F wol Q). Frankel(1986)0] o] &4
of 3] Aoz AFGFct o] thE AL A E(e.g. Froot & Rogoff:;1995, Lothian & Taylor;1996, 1997) & A
7)ol = AASET F2 A AE AR ALY 2AE EASHA P KPSS @9 A o] akit9
AAG AR7E A LS HolFol & B8, ADF @9 HA o] 22 A AE Apxof el A &4 2
AR H°1—Zrt olf= ARY 7 ARV S 7148 vhE S8 ok ol A 7Igte A & 4= Q)
ojn] F&3t A7 SR E 7o AT ] 71 ZHE ¢ 7] ofl, low test powerit Al & o] 7] A A 7]‘%} At
SFAI A Choi(2004)4= o] of o a) 4] 4 2}A) et el M40 2 Qs o] )3t £AIS oF/| A2 4 ek 3
Pt = ADFEH) L A A o]} KPSS ©h 9+ AA 7 22 A3 R d( linear model)o] o}, v A& £2 md]
(non-linear dynamic model) & AF8-3l= 745, o] EA4|+= H = 4 Qlokar A

9

=
o>~1

(i)
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2) Kwiatkowski-Phillips-Schmidt-Shin (KPSS) ©¢] 4 A ¥

ADF €] A4 W3 th2 oI A R EA o] A 8 AbE o] At b o] 91 4 of 58 AL
HE 7] 93f, $8l= E3F Kwiatkowki et al.(1992)0] 48t T 9 A A H-& A3t} Kwiatkowki et
al.(1992)2 A ()3} o), ¢/ Z A A 3= A (Deterministic Trend, &), &% X 8 (Random Walk, ;) L 2]
31 QA A 9] @ 2}(Stationary Error, &) & &3f gttt

g/ =& +yit+e (7
o}7] A etz Bkl 00] L, K Ake] 03Ql L.xptoleh SHE M Ayt the 4 (§)3 ol o Hrk
yi=yiatu (®)
Al (8)0ll Al yi2] 2717k yo= LA H ghol 1, o] AW o & 7k 18 iy HFo] 00] 1L
1 JEARE ooltt yizt b A1 Al A D o] B 7] 98l A KPSS+= 0i=0& AF7HE R gt} wheb A
HH7HE2 00> 00] ", 7] A 2|7k Fofsfjof & A2 KPSS e 7 2 4 _/r—g]-ADF t} o]
< AR Aaete & YulE 7Hdv= Aotk 5 ADF @92 A oM Aae dEd 7y Aol
AYNE o o] ArtA-S olu sl gk, KPSS Tt A A o A Abdis ohz] Ao 7tA 4 LR
9] 2717k el ubala A7 9] oA o B2 AFrs H 7] 93 A A|SF ADF tH9] 2 A A 7}

t

KPSS B9 7 ol A AAhe] 249, A5atat 2418 BE el 5ha) FoLa, $44e] 2 9ol AL
abuk el ek,
2. Xt2Zl

2 Ao AT YEe ol WELA ABA o A Ao] BF ARE 544E FERR
(http://www kamis.cokr/)ol 4| S5} ATE S 8 44HE A 4Ho] Eatel B A7) 99, £ o
ol A= 19961 1R E] 20159 12909) 7} 524H2 0] 98 53 9] ke B0l 714 o) 425 o 83

<39 2> T F8 TA EASA AL, dA, U7, BE, Bl 4 5 W5l 714
AFTAZ Lhebith 1] S o] ThAl EAIEO) YE Ao 7+

S Fa oA EAIS Aol oA, 3 E LA HAE Aol AABAT FAH O o5t

10) KPSS test statistco]| o] 3+ 2} A3t A 8- Kwiatkowki et al.(1992)& 2313} 7] vlghct,

1) A=Ak ol A ekE, 4 (5)ol A £ 002 S siof k7] u o] A4a-e 00]ch. E5 A a7}
A IR S FAUES sietoA gt

12) KPSS Unit Root Test= F7} 2] A — A48 2412 25 18]t 4ot A43dhe 183t 49— 17
sto] HAL Sttt & A4 FAE 25 1185hA] 92 7 -9-+= KPSS Unit Root Testo]] A &2 o}Z] ok},

IIE.

2] of
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F0 ArEe] S anlA el Aol A

o4
N
i3
)
1o
ox
ot
2
Hr
o
offl
to
oN,
2
o
offl
s
N
=
=3
ﬁr'
i
opN
o
o
fu

Ml &S ade
Trace Maximum Eigen Value
# of cointegration statistic 5% critical # of cointegration statistic 5% critical
r=0 157.40 68.52 r=0 64.92 33.46
r<l 92.48 47.21 r=1 49.00 27.07
r<2 43.48 29.68 r=2 26.91 20.97
r<3 16.57 15.41 r=3 15.75 14.07
r<4 0.8248 3.76 r=4 0.8248 3.76
<#E 7> QA FAE A A LS YERAT o] & T8, 78 T =AM Yo A E
SN ARG BAE 7ML dEe & o Aok mEbA S Y A o] Aol F8 HA EAS
Apolol A WE Ao} AL AR QoS FIESS & 4 ol

(2) Augmented Dickey-Fuller(ADF) @ $] =+ 3 A 1} Kwiatkowski-Phillips-Schmidt-Shin (KPSS) & ]
= 4% A3t

S 2 ThAl =] Apol o A, W 2 g o] AT A S Aol o] QbAA S Abwu7] 918 et
ADF w$]5% 714 7 KPSS & 9] A4 & A A fch <& 8>% 53], ADF 991 44 Ahe ojn 5
2 A Abol o A= 0 A o] of At bz o] by H e LEiTh & W oA of A gel A RE =
AE Abolol 4 QB U7b Ho] H7HS o 4= ek, 5HAI Tk KPSS 9] 4 AHs ADF 9]
473 ATt OhE S UERf Ak F ol EAE FAE YE 0 o] AejrhA o ehg A o 27
222 5 QI BT HA Aol o A= upHAEA 2 W2 W ol o] Ath7hE R Aol th 3t 24
=32 4 g

ADF BF915 2083 KPSS €91 44 272 vhgom ot U 50 B4 ABE Abo]of 4,
YEo ol A AshH A A7 ol i thal H41& 27] 18], Henriesson and Lundback(1995)0] 5
%3k 59l %4 (Confirmatory Analysis) 2 41 A SF T, < 9> 53 50k h4l Ato]of A &= QB
A ol o] B3t AR S Wel7]7t @Sk o toh, HALS THE o u§ EA9hE BT}
Mol Aol Rol At ZES hel7lh AS k. AT o 5L A2 A ¥ =AE A}

13) o] & AF7HE 2 “AlA" W ol A Aot r7h o] ¥ &S 7HRIth o o} Trace A7 W of| A, o] FF7F4dof
Yt de R o we FE wE 7F £ 3k 0] a1, Maximum Eigenvalue 7 & W of| Al = 2 3}3]
‘r+ 1789 F A Kol At ot
14) Kwiatkowski et al.(1992)2 KPSS ©H 9| H A -2 ADF ¢ A4S BHe5t7] ¢l AA gt =33 =
ADF &9| Aol F2 HAZY O R QI8 2= A A G A7 P Ao E &35, Sw8 4o AR
£ 7HA A st AR M S 712 SHA] Hshe A7t Ak o] & f18 KPSS W9l HA S
g A7 o) ot AL Folgtrt 3 B AF A S (e.g Metes(2005))-2 sample size”} EJ'_D#(N 30), ADF @9+
AA &2 DF @9l A4 o] KPSS E}H:L AR HEE AAE dlolE 9 ¢H d & £ Hest= gl QoA
o £ A5 UEbdiaL, J19F o) o] 7 9-of = KPSS @l A o] T 2 734—}'2 L}E]-LHE}I’_ kst
kA 2159 2] wk= W, sample size7} = 3L (N>30), ADF o 9] 7\4@01 HAF7H & 7128t 7] 9 s,
KPSS &9 A7 9] A ate} ”’-"}040] AA G A&7} P A ol ekl 2Ae & Fbstrhal gt & A4t 5
2407H4 observationS 7} A 311 2413 7| o] ADF @ ¢+ AR 237} o AlZek utshohal & 4= Qi) shA| vt
B A o] A= &l & A (Confirmatory Analysis) 2 15 H}E’7]§ sHT} = ADF ©Ho| 2 A A ATpr} 7 224l e
A7EE 9] ¢+ & Ul ol =, KPSS &9l H A o] o] & 7|zt A 7k o] ¢F A A ol et
el Al 45 Aolth

-

i
ri
filo
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<H & L S Mi7H49| OHEH0RE - Z
ADF Statics L.
_ - KPSS Statistics
TAA TAB T FAHE (AF2=r 1)
BT 03514 32) erer
A& —4.610%** 0.37
e HAL —4.399% % 1.76% %
e o — 6.455% 033
= ] —5.208%%* 1.00%**
A& —6.616%** 0.27
e T+ — 6.455% %% 0.33
FAE — 5.340%%* 1.53 %%
o & —7.200%%* 0.41
T —4.610%** 0.37
}\1 o _171_}‘\_]. — 4.060%** 0.62%%*
= of -+ —6.616%** 0.27
=R —4.261%%* 0.27
AL — 4.060%%%* 0.62%%*
by 33 —4.399% % 1.76%%%
Tl
o] —5.340%* 1.53%*
o] A —5.274%%% 1.50%%*
RS —4.26]%%* 0.27
3= _ skokk kokok
g4 T 5.208 1.00
= HAY —5.274%%% 1.50% %
o] —7.290% %% 0.41
ADF Unit Root Test : 1% : —3.464, 5% : —2.881 KPSS Unit Root Test : 1% : 0.739, 5% : 0.463
*HE p<0.01, ** : p<0.05, * : p<0.1
<H 9> ZL SR AR EQIEM(Confirmatory Analysis) Z1}
ZAA ©A B ADF Test KPSS Test AE(LOP)
A& 7]z} A€ LOP A ¥
= Ak 77} 7\ 7% AT+ G
o o+ N2 A LOP 4
of A 77} 7| 7} AR+ G
A& 712} A€ LOP A ¥
g Bz 7] 2¢ 2 e LOP 4§
KAk 712} 7]z} AT+ g
of A 77} A e LOP 4§
= 712+ 2 el LOP d &
e Ak 712} 7| 7% AR ¢ g
= o+ 717 e LOP ¥
of A 712} A LOP A9
ok 1% 712 AT > e
ot & 77} B4 AR = G
o o i 77 A3 5 9le
of A 7|7} 7| 2% A = G
A2 712} A€ LOP A4 ¥
97 & 7|7} B4 AR = G
= Ak 712} 7)1z} AT = g
of 7] 7} A e LOP A9
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2010m1
— ———~ I|busanprice
- Idaejeonprice

2005m1
time
lgwangjuprice

Iseoulprice
' Idaeguprice

, ADF 9] 14 3 KPSS &9l A& &

2000m1

<8 3> U F2 oA A1 dSZX| 714 (=0, S8)

%) A ¥}H(Johansen Cointegration Test)

1995m1

]
(Byyuops) @oud jo wy

10>0]| A A A]

<3t

7 1 KPSS t+¢j

T

© ADF

=, 1AL 10% 112
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AT AR % ol zol A A gt
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rlo
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N
+

<& 10> Y523 71240 o2 232
Ayt AU FAUE 2
E*] é \_. 75 i
ADF KPSS (Cdz=Re ADF KPSS 1AL
914 2] o] ch) 9L 2 o] th)
A —2.654 7.36%** EoHA —3.685%* 1.09%*** AAT 4 e
A —2.209 7.64%%* Holxy —3.290% 0.726%%* ARG 29l
o+ —2.042 7.79%** HolA —2.691 0.878%% Holx
A —1.733 2.57%** Hotd —2.066 0.24%** HolA
R —2.131 6.39%** o4 —3.786%* 0.449%%* ARE ¢ e
* KPSS Unit Root Test :
A4t 323 10% : 0.347 5% : 0.463 2.5%:0.574 1% :0.739
At =AM E 2 10%: 0.119 5% :0.146 2.5%:0.176 1% :0.216
* ADF Unit Root Test :
Araeddat 3 1% —3.464 5% : —2.881 10% : —2.571
Ayt A HE 28 1%: —3.994 5% : —3.432 10%: —3.132
***: p<0.01, **: p<0.05, *:p<0.1
<H 11> 230 Sz AYZn
Trace Maximum Eigen Value
# of cointegration statistic 5% critical # of cointegration statistic 5% critical
r=0 109.48 68.52 r=0 47.38 33.46
r<i 62.10 47.21 r=1 25.30 27.07
r<2 36.80 29.68 r=2 17.40 20.97
r<3 19.40 15.41 r=3 15.86 14.07
r<4 3.53 3.76 r=4 3.54 3.76
ADF ©9]< 34 7 KPSS @91 A4S a| e 7k

B3, 782 thA =4 Abo] o] A AR R
Aol VYA ol P8 AT 4 ST sh < 1o AT AT FAR D%
shol, o] 5 Abolol 47l o] AW HA L EATHS
8}7h hE A 9] Aol A1 ¢ @B

(2) Augmented Dickey-Fuller(ADF) T ¢] = 7 A 1} Kwiatkowski-Phillips-Schmidt-Shin(KPSS) &+ ]
SR EEE

U T2 A =A] ALol oA, WE AR AH7EA Y] oA of 5 A ET] 9fsf, ADF T 9

AR KPSS T AAS < 3A = 72 A A S Aol oA W

of A 7H AL 1% ol A AR L 712H8S F ol oA % (Stationary) & < 4 ek,

2
S} A% KPSS ¥H915 4§ A7 ADF 9912 A4 Avkel wiieh 2 ok AL oo} R4k, 1

7F %

2] o o Fof Alnh, Y2 2] A kA o] A A ¢

© @)= ADF th9| 2 A4 Ao} KPSS ©hol 2 A4 AnE upgto 2, 3y 29 T A| AJZE 7k
J= 22 7FAE AfoloA] AEA7FH Z] A9 o foof thal] EA1S 2H7] ¢)8) &2l & A (Confirmatory
Analysis)& A A] 8} 9] t}. 915 4] (Confirmatory Analysis)S £8}0] 9] 320} AL of 1.9} AL
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<H 12> FL SSZX| HTh7tAe| Py Mo E A5 dnt
ADF Statics L.
=41 A %A B (G5Ga 2ANE et
BE 03514 32) erer
A2 — 3,930k 1.58%*
e At —3.939%* 0.38
e e —3.803%x 1515
o] A — 433k 0.44
A2 —5.666%%* 0.58%
r,H:rL :‘16]-_?_ — 3.823%%* 1.5] %%
FAE —4.602%%* 0.42
\;Hﬁ —4.3]5%%* 1.5] %%
e — 3,930k 1.58%*
Ao EPYS —4.180%%* 0.59%*
= —5.666%%* 0.58%
o A —3.823%% 2.78%5%
AL —4.180%%* 0.59%
= TF —3.939%%x 0.38
o of —4.602%*% 0.42
of A —3.612%%* 0.85%%*
e —4.057%%* 2.78%**
g4 FIES — 433k 0.44
= AL —3.612%%* 0.85%%+
= —4.3]5%%% 1.5 %%k
ADF Unit Root Test : 1% : —3.464, 5% : —2.881 KPSS Unit Root Test : 1% : 0.739, 5% : 0.463
*H%: p<0.01, ** : p<0.05, * : p<0.1
<H 13> 2L HSZR| A 20| &1L M(Confirmatory Analysis) 2}
A A A B ADF Test KPSS Test AE(LOP)
A& 72} 71z} AT = Y
nx Ak 77} A e LQP e
o -+ K 7)1z} AT = g
of A 77} A e LOP 4§
A& 72} 7]z} AT+ g
o BT 77} 7174 AT+ G
KAk 72} A€ LOP A ¥
of A 77} 7| 2} AR+ g
FF 712} 7]z} A+ g
e Ak 712} 7| 7} é%ﬂ?# N
of 712} 7)1z} AT = g
of A 712} 7\ 7} AR+ G
A& 7z} ks AT = S
By K 714 A LOP 4 ¥
v of 71z} A e LOP &
of A 712} B4 A = G
A2 712} s AT = g
97 & 7|2} A e LOP A9
= KAk 712} 7] 2} AT = g
of 7] 7} 7| 2} AR ¢ G
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<33 4> = F2 T =A[Q| AEX| 7HA(=0H, S5)

A 7} (Johansen Cointegration Test)
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A aat et gt FAME Z9
E*] é \_. 75 i
ADF KPSS (Cdz=Rs ADF KPSS 1AL
914 H ol o}y 914 2 o] )
e —3.661%%* 0.34 oA & —3.621%* 0.33%%* AAT 4 e
HAE —4.042%** 0.47** AT o+ QS —3.990%*** 0.4 %%* AAE ¢ 9
o —3.726%** 0.43 g A —3.669%* 0.39%%* A4 ¢ 9
=1 —3.509%** 0.73%%* ARE 4 gl —3.475%* 0.55%** AAT 4 Qe
T+ —3.975%** 0.39 g A —3.900%* 0.34%%* AARE ¢ e
* KPSS Unit Root Test :
AFgat 323 10% : 0.347 5% : 0.463 2.5%:0.574 1% :0.739
At FAHE 2 10%: 0.119 5% :0.146 2.5%:0.176 1% :0.216
* ADF Unit Root Test :
Aot 3 1% —3.464 5% : —2.881 10% : —2.571
At FAHE L9 1%: —3.994 5% : —3.432 10%: —3.132
*H%: p<0.01, **: p<0.05, *: p<0.1
<H 15> Q8N SHE AYZL
Trace Maximum Eigen Value
# of cointegration statistic 5% critical # of cointegration statistic 5% critical
r=0 215.67 68.52 r=0 80.52 33.46
r<l 135.16 47.21 r=1 57.15 27.07
r<2 78.01 29.68 r=2 36.44 20.97
r<3 41.57 15.41 r=3 30.86 14.07
r<4 10.72 3.76 r=4 10.72 3.76

QL0141 KPSS £h91 7172 R AL} o A of A
FH g B %

o <% 4>
S > g
S2e a3 FHE AYL B, &
<3 15> A A& 4 Q0] o5 Fe AEA

it

(2) Augmented Dickey-Fuller(ADF) o ¢] = 7 A 1} Kwiatkowski-Phillips-Schmidt-Shin(KPSS) &+ 9]

SR ECEE

oX M =

ST 16>2 2 F 2 EAE Aolo| 4 FEA Ath7ba o] ey Ao 5 Lhebulth ADF 9912 4

AIE o, o5 Aol A AEH At 7HA L] HYAL T 4 AT S AT KPSS B 4

4 A3 Sk KPSS 91T AL BRo o, A Aol A 2H4 4
1

= UWEHW A 9kt = o5 Arelol M dE L7 Ao

A S & 5 Ak
<3t 17>0f| Al A A5t &2l B A (Confirmatory Analysis) A Y& F3l, g3 A, A3 A Al
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<H 16> L} HBX| M7+ P QR A8 Ent
ADF Statics L.
A A ©A B (= FAEE (Efiifgnit;s
BE D g2 FTYR )
A& —5.503% %% 0.32
e EPYS — 6.349%%%* 0.39
e o] —6.61 1% 034
= ] — 5,95 *%x* 0.55%*
A& —6.639%%* 0.32
e —6.611%%* 0.34
= HAb —5.945%3% 0.15
= ] — 7.420%%x* 0.38
ETES —5.503%% 0.22
Ao EPYS — 5791 %% 0.27
o] —6.639%% 0.32
o] A —5.644%%% 0.48%*
AL — 5,791 %% 0.27
A TS — 6.349% %% 0.39
v o+ —5.945%xx 0.15
of = — 6.082%%* 0.324
RS — 5.644%%% 0.48%
g4 e —5.95] %% 0.55%*
v B — 6,082+ 032
o —7.400%%% 0.38
ADF Unit Root Test : 1% : —3.464, 5% : —2.881 KPSS Unit Root Test : 1% : 0.739, 5% : 0.463
*H%: p<0.01, ** : p<0.05, * : p<0.1
<H 17> ZLH Z4HX| ARk &Q12 M (Confirmatory Analysis) Z31}
ZAA ©A B ADF Test KPSS Test AE(LOP)
A& 7]z} A€ LOP A ¥
= FAE 77} A e LOP 4§
°r o 7] 2} A LOP A4 ¢
o 717} ks AT ¢S
A& 712} A€ LOP A ¥
oo BT 77} A e LOP 4§
A 712} A€ LOP A ¥
o 77} A e LOP 4§
T+ 712} A LOP A ¥
e FAE 712} A e LOP A4
of 712} A€ LOP A4 ¥
o 71z} 71 2¢ AT = G
A 712} A€ LOP A4 ¥
o e 7] 2¢ 2 e LOP A9
e o 717+ 2 el LOP 4 &
o 7|7} A e LOP A9
A 71 7¥ s AT = g
97 & 7|7} B4 AT G
= A 712} A€ LOP A4 ¥
of 7] 7} A e LOP A9

|
(o)}
oo
|
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