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A Causality Analysis of the Hairtail Price by Distribution Channel

Using Vector Autoregressive Model
Cheol Hyun Kim

Department of Applied Economics, The Graduate School,
Pukyong National University

Abstract

This study aims to analyze causalities among Hairtail prices by distribution
channel using vector autoregressive model. This study, as analyzing methods,
applies unit-root test for stability of data, Granger causality test to know
interaction among Hairtail -~ Prices by distribution channel, and vector
autoregressive = model to ; estimate statistical impacts among t-2 period
variables used in model.

As analyzing results, first, ADF, PP, and KPSS tests showed that change
rate of Hairtail price by distribution channel differentiated by logarithm was
stable. Second, Granger -causality relationship analysis showed that producer
price of Hairtail led wholesale price and then.whelesale price led consumer
price. Third, vector autoregressive model showed that change rate of Hairtail
producer price of t-1 period variables statistically, significantly impacted
change rates of own price, wholesale price and consumer price of current
period. Fourth, impulse response analysis indicated that impulse responses of
structural shocks with the respectively distribution channel of Hairtail price
were relatively more powerful in own distribution channel than in other
distribution channels. Fifth, variance decomposition of producer price
indicated that own price had relatively more powerful influence than
wholesale price and consumer price. Wholesale price indicated that own price
had relatively more powerful influence than producer price and consumer
price. Consumer price indicated that own price had relatively more powerful
influence than producer price and wholesale price.
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A7, KPSS AAL o] &35t A T HALS AASH T ADF 7 A ol A
2R F71eF zparol] 3 A AL AIC(Akaike information criterion) HH &
A& o]&stRa, PP HAd¥ KPSS AA Al o] &= Alx+= Newey and

West W< ol g3tel BAS UAFG A AF BF FAs AHe

48473 LR &= of ZH[ X}

t-Stat -3.3757 -2.0660 -3.6838

ADF
Prob. 0.0577 0.5608 0.0258
op t-Stat -3.3225 -1.9954 -3.8614
Prob. 0.0658 0.5996 0.0156
LM-Stat 0.2414 0.2224 0.0988

KPSS
5% level 0.1460 0.1460 0.1460
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SujsbAe] wel2e]l EASE Ao FANYUT PPAAAAE phst
A2 zuATIA e BelZel EASRA Yot WAAR =urhA
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<8 5> ROAE#ES0| BHel2 AYA
A% AR = AH|R}
t-Stat -1 S -7.4606 -14.9807
ADF
Prob. 0.0000 0.0000 0.0000
t-Stat -15.8105 -12.5196 -14.8531
PP
Prob. 0.0000 0.0000 0.0000
LM-Stat 0.0281 0.0799 0.0281
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5% level 0.1460 0.1460 0.1460
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<H 6> HEAXHE Zat

Lag LoglL LR FPE AIC

0 641.471 NA 1.48E-07 -7.214

1 655.509 27.442 1.40E-07 -7.271

2 665.689 19.554 1.38E-07* -7.285*

3 671.792 11.5 0 1.42E-07 -7.252

4 677.871 11.266 147E-07 -7.219

5 680.531 4.839 1.58E-07 -7.147

6 686.128 9.993 1.65E-07 -7.109

7 690.161 7.063 1.74E-07 -7.053

8 700.724 18.143* 1.72E-07 -7.070
2 4 7120 Qs M™E AXE LERY, logl2 231 & o, LR2 2
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<E 7> JUHITYAY Zat

lag 1 Lag 2 Lag 3

A2
F-Stat Prob. F-Stat Prob. F-Stat Prob.

DLP-DLW 2.00014 | 0.1590 | 1.27813 | 0.2811 | 1.33853 | 0.2635

DLW-DLP 140529 | 0.2374 | 3.20949 | 0.0427 | 3.20742 | 0.0245

DLH-DLW 272791 | 0.1003 | 4.66077 | 0.0106 | 4.24241 | 0.0064

DLW-DLH 0.24354 | 0.6223 | 043214 | 0.6498 | 0.57478 | 0.6323

DLH->DLP 3.09467 | 0.0802 | 2.86298 | 0.0597 | 3.67947 | 0.0133

DLP-DLH 224510 | 0.1358 | 2.32655 | 0.1006| 1.78478 | 0.1518

7 DLH : &X|7v4 HstE, DLW @ =0{7p4 #shE, DLP ¢ &H|X7HA Hishs

JRAJNTAE AR A A Aol A= AR 7HA ] WHslgo] T A&

H 2 71A e W3slgo] PSS w1 AB|X7EAE Y M3Ego] =ujrtZ o
S UAE ZHoE At =EFHIAL =rrtAe] Wk

o2 Wt ol Aol EAEHA e AR eyt ey A
AN(Ad ARAT A 74 o WMskge =ujvt

Aol Wslgo FEFES vXL LHATFAAE Gzt /IF3Ade] EA S}

ZAoZ Yehyth gal =uirbAg e &uATACd s e PR

o
>
>
ul
(in)
2
rid
Do
S~
2
1o
r
k™

_29_

Collection @ pknu



5. ¥E|A7S AR

VAR 28 Alzte] doloh Wel dewAdl wet Al g,
Ak} TAAATA H4A AT me} VAREFe)

N HAAA] AR ARIRT, MEe) eE AR
A M2 Hgtel B4 ARt FEUAE 2 A4
549 VARRE B4 Azt <E ¥ 2o
<# 8> VAR 2 EMZAN}
DLH DLW DLP
DLH(-1) -0.149484** 0.040347* 0.072973*
[-1.96012] [ 1.92793] [ 1.74116]
DLH(-2) -0.128123* 0.050935** 0.053731
[-1.68759] [ 2.44480] [ 1.28780]
DLW(-1) 0.439545 -0.018956 0.152997
[ 1.35068] [-0.21227] [ 0.85550]
DLW(-2) -0.128094 0.177587** 0.354141**
[-0.40347] [ 2.03839] [ 2.02979]
DLP(-1) -0.272061* 0.052288 -0.188925**
[-1.65354] [ 1.15809] [-2.08942]
DLP(-2) 0.226247 -0.013308 -0.074453
[ 1.34905] [-0.28917] [-0.80782]
C -0.001546 0.004544 0.002205
[-0.14571] [ 1.56116] [ 0.37819]
R-squared 0.071334 0.100681 0.068075
Adj. R-squared 0.039675 0.070023 0.036304
Sum sq. resids 3.465064 0.260936 1.046492
F-statistic 2.253183 3.283951 2142721
Log likelihood 103.2923 339.9308 212.8442
Akaike AIC -1.052375 -3.638588 -2.249663
Schwarz SC -0.929608 -3.51582 -2.126896
Log likelihood 695.2468
Akaike information criterion -7.368818
Schwarz criterion -7.000516

Z=: t-statistics in [ ],
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Period DLH Impulse DLW Impulse DLP Impulse
6 -0.001366 -0.000100 0.001991
7 0.000609 0.000007 -0.000070
8 0.000066 0.000080 -0.000332
9 -0.000076 0.000039 0.000147
10 0.000034 -0.000014 0.000006

<# 10> EO0j7+H Hetgo 54483

Period DLH Impulse DLW Impulse DLP Impulse
1 0.009043 0.03743 0.0000000
2 0.006292 0.00139 0.0033490
3 0.008031 0.00621 -0.0022510
4 -0.000333 0.00121 0.0006230
5 0.000977 0.00108 0.0007280
6 0.000460 0.00024 -0.0002990
7 0.000144 0.00028 0.0000405
8 0.000042 0.00005 0.0000628
9 0.000062 0.00005 -0.0000157
10 0.000008 0.00002 -0.0000003
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<# 11> 2H|XP7HA HelEo| SH/MS

Period DLH Impulse DLW Impulse DLP Impulse
1 0.015345 0.04012 0.06404
2 0.008724 -0.00185 -0.01210
3 0.007369 0.01123 -0.00324
4 -0.000606 0.00009 0.00301
5 0.002235 0.00161 -0.00017
6 0.000125 0.00030 -0.00032
7 0.000188 0.00034 0.00026
8 0.000111 0.00004 -0.00002
9 0.000060 0.00008 -0.00002
10 0.000003 0.00001 0.00002

FEDAY ZAAL 2 oxE dusted ol By o fEW
AR ZANAE F oW WFEY WAt PO 2 GFS mAEA
g 2487 98 dZox EARARAS AAGAY e <Y 13
<IY W, <3 1E 7 FFEAE 24 A58 dZex B
of F7Isk 1A A L 243 Aol AN % ohE W] siH ol 3
= A9 st BE 5AUAA eZ ez B e Asoltt

AAVAY Whge] EARALAAT 27 Fol AAA A W
shg= AWEE REo] 100%0u 5L Fole 47 AAe) Wse
2 4uEE Rl of 96%olth AnlAshA Y WEheE MuEE Riol

1
W7tAe] MalgE Aol Hi BEe Ao EASA g
g A7 A Makge 4

anAslA e WEheR AR A

ot
T
S‘\lq
DAV

o =

2 8

_38_

Collection @ pknu




Jehtth webd AxsbA e wsted EelzbAe walee Aol due
A Fate Ao Ueor, auAstAe] usee vAd JES
3 9ee U T & Ak olE AA AL WS 2uAAe
Mak et JiEoE FolHe BAV 9L etk

04 80

404 40

04 201

I——T—T—TTTT e e e e P e e e A

0
1‘34:,:73910 =7 3 4 5 8 7 §783.10 .2 3 4 5 87 8 91

(@) X714 HaE (b) 201714 HstE () &HIXIHA Hels

<3d% 13> &x|7}4 HepgEe| E4hEs Zaf

Tui7bAe] mMEgol tigk FAHEAEA AdE AWEYE, 23 & 4
A7 49l MEER AHEE Fio] of 6%0li =wizk4 Ao HIl&
2 AdgEE BEo] oF %ol 1#u H7/Y Fo= =urtE A Y
Hel&2 AEe FEo] oF 88%°]il, 4AHAI71A o] MslE&E AHEE F
ol sojut oF 11%Y S U 4 Ao} &HArIZ L] HelezE A9y
= FE2 9 1%=2 UeEt d340 =2 =74 e Tujrbd ZAe] W
sle&2 AYEes FEo giREESZ Yelgoy, Azte] 545 4HA|7}
Aol WslgE MWried FEo] sojwth Ed A UFAe wslgR

dwo] He &0 &ulArtA e Wstes dWEHs FEEG B2 Zo

d

1

f

2 stk mebd] AA7bA Wkgo] =uisbAe Wshgd] F o
GFE FI QSO Ueht, =6k W suatAuss no
= iAo A7 wehest BAY 9ee st

_39_

Collection @ pknu



100 100 100

20 80 |

B 801 €0

40 404 404

204

T T

1 2 3 4 5 88 7 8 8 1 123 4 5 &

(@) &x|7H4 HekE (b) 204714 HstE () &HIXIHA Hels

<% 14> =0{7}4 Hepge| 24hEsH Zaf

aEAAA WEkge] BRAREEA A 2575 AAs A0 WEHEE

AR EE FE0] o 4%olal, =ri7hAae] e r dWEEs FE°] oF
=]

A BAVE = & AT
80 2l 2
] a0 &
a0 40 a4
2 209 2
ﬂ1|2|3|4‘5‘5‘7|8|5|10 D1I2‘3I4‘5'5‘7'3'9'“’ ﬂ1|2|3|4|5|5|?‘8'9'm
(@) &x|7H4 HehE (b) =047H4 HstE () 2H|X}7HH HetE

<dg 15> 2H|X7HH #HelEe] Z4E0] Zut

_40_

Collection @ pknu



FHARE 20 BORHRAe] A3 A7e) MBS ArEs
o SsiA 7P B Fiel HEHE Ao vehteh 11 4471
MEee auAbg WsgR ARsE RRo| plHsH BARYL, =
Wb Makge A7k WegR HusE pie] JuHoR w
anlA7bd Wehge Eulzbd WaeR MusE pie] Be Zo® 4
ERt IRA Q19 P NSRS A AX s o Hel
= oAt

59 < 12, <& 13, <& 1+ FeDAE 2x9 7Hawstsd
He BasEae) dug $12 ekl Aol

<HE 12> M4X|7}7 Hg0| BiEsEs 2
Period S.E. DLH DLW DLP
1 0.140313 100 0.000000 0.000000
2 0.143075 98.36736 0.149755 1.482890
3 0.145312 96.05600 0.244031 3.699969
4 0.145573 95.95724 0.268443 3.774316
5 0.145626 95.89433 0.287359 3.818306
6 0.145646 95.87673 0.287331 3.835940
7 0.145647 95.87678 0.287326 3.835895
8 0.145647 95.87625 0.287355 3.836395
9 0.145647 95.87615 0.287362 3.836491
10 0.145647 95.87615 0.287363 3.836491
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<H 13> TOj7}4d HEl20| &

Ak

—

=ol=M Zut

Period S.E DLH DLW DLP

1 0.038504 5.51573 94.48427 0.000000
2 0.039183 7.90505 91.36463 0.730319
3 0.040540 11.30925 87.70010 0.990647
4 0.040564 11.30253 87.68439 1.013080
5 0.040597 11.34236 87.61398 1.043658
6 0.040601 11.35276 87.59841 1.048838
7 0.040602 11.35332 87.59780 1.048874
8 0.040602 14 8 8=38 87.59752 1.049108
9 0.040602 11.35356 87.59732 1.049119
10 0.040602 11.35356 87.59732 1.049118

<H 14> 2H|A7FA HebEo] ZH4EHEM Zat

Period S.E DLH DLW DLP

1 0.077110 3.960295 27.06670 68.97300
2 0.078561 5.048359 26.13158 68.82006
3 0.079768 5.750121 27.33064 66.91924
4 0.079827 5.75E+00 27.29021 06.96245
5 0.079875 5.818796 27.29819 66.88301
6 0.079876 5.818847 27.29874 66.88241
7 0.079877 5.819198 27.29962 06.88118
8 0.079877 5.819379 27.29958 06.88104
9 0.079878 5.819426 27.29963 06.88094
10 0.079878 5.819425 27.29964 06.88094
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5 5
<85 1> ZX|Q| X} S7IX|+

e F =2tX e el =7tX| %
2007 1 115.15 2011 1 101.99
2007 2 141.69 2011 2 100.49
2007 3 147.09 2011 3 96.21
2007 4 133.88 2011 4 11347
2007 5 134.84 2011 5 120.31
2007 6 132.68 2011 6 145.67
2007 7 142.41 2011 7 168.77
2007 8 113.83 2011 8 147.1
2007 9 87.89 2011 9 110.93
2007 10 84.53 2011 10 107.1
2007 11 91.37 2011 11 107.92
2007 12 100.62 2011 12 107.55
2008 1 105.66 2012 1 107.55
2008 2 119.59 2012 2 107.73
2008 3 141.93 2012 3 108.03
2008 4 120.91 2012 4 108.11
2008 5 101.94 2012 5 107.83
2008 6 83.45 2012 6 107.55
2008 7 74.32 2012 7 104.21
2008 8 90.77 2012 8 104.21
2008 9 74.32 2012 9 104.58
2008 10 78.17 2012 10 104.21
2008 11 75.53 2012 11 105.27
2008 12 69.76 2012 12 106.37
2009 1 75.29 2013 1 110.2
2009 2 86.57 2013 2 110.3
2009 3 90.65 2013 3 111.26
2009 4 103.5 2013 4 112.71
2009 5 108:79 2013 5 11281
2009 6 128.84 2013 6 100.75
2009 7 120.31 2013 7 95
2009 8 129.56 2013 8 8548
2009 9 115.51 2013 9 87.32
2009 10 71.56 2013 10 87.95
2009 11 83.81 2013 11 86.06
2009 12 75.65 2013 12 88.21
2010 1 88.75 2014 1 96.78
2010 2 88.52 2014 2 101.34
2010 3 95.08 2014 3 100.97
2010 4 103.87 2014 4 100.03
2010 5 123.05 2014 5 93.06
2010 6 116.56 2014 6 89.78
2010 7 100.71 2014 7 90.67
2010 8 100.68 2014 8 97.17
2010 9 97.3 2014 9 100.28
2010 10 915

2010 11 95.23

2010 12 98.73
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<HE 2> ZX|o| AH|X} B7IX|$

&5 ! =7k e ! =7k
2007 1 67.159 2011 1 108.9
2007 2 68.876 2011 2 108.9
2007 3 71.760 2011 3 109.2
2007 4 72.309 2011 4 112.2
2007 5 71.004 2011 5 1121
2007 6 70.249 2011 6 109.7
2007 7 68.876 2011 7 110.9
2007 8 68.944 2011 8 110.7
2007 9 72.309 2011 9 110.8
2007 10 72.858 2011 10 106.6
2007 11 71.897 2011 11 1127
2007 12 70.867 2011 12 114.9
2008 1 74.918 2012 1 120.74
2008 2 78.489 2012 2 125.34
2008 3 77.528 2012 3 132,51
2008 4 76.017 2012 4 140.02
2008 5 77.047 2012 5 135.09
2008 6 75.742 2012 6 12771
2008 7 70.043 2012 7 129.68
2008 8 70.867 2012 8 129.07
2008 9 72172 2012 9 121.19
2008 10 69.150 2012 10 116.59
2008 11 68.052 2012 11 120.17
2008 12 638.326 2012 12 122.50
2009 1 74.026 2013 1 130.82
2009 2 76.635 2013 2 130.82
2009 3 82.953 2013 3 13162
2009 4 87.004 2013 4 134.67
2009 5 90.644 2013 5 13744
2009 6 89.202 2013 6 132.00
2009 7 85 082 2013 7 129.19
2009 8 88.927 2013 8 123.68
2009 9 84.876 2013 9 11811
2009 10 87.691 2013 10 115.02
2009 11 91.124 2013 11 119.08
2009 12 94.901 2013 12 117.78
2010 1 99.9 2014 1 121.00
2010 2 103.3 2014 2 123.66
2010 3 105.1 2014 3 12691
2010 4 1094 2014 4 131.28
2010 5 104.8 2014 5 126.72
2010 6 101.7 2014 6 12231
2010 7 95.2 2014 7 115.82
2010 8 93.9 2014 8 122.28
2010 9 93.9 2014 9 125.02
2010 10 90.7

2010 11 98.8

2010 12 103.3
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