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Abstract

The main purpose of this study is to analyze the causal relationship between import-export goods
and transportation modes. To this end, five major commodity groups were selected from 2010 to
2018 such as Machinery and transport equipment (SITC 7), manufactured goods classified chiefly
by material (SITC 6), chemicals and related products, n.e.s. (SITC 5), mineral, fuels, lubricants, and
related materials (SITC 3), and miscellaneous manufactured articles (SITC 8). And using the panel
VECM, the difference between transportation modes such as ports and airports was compared and
analyzed through panel granger causality, Impulse response function, Forecasting error variance
decomposition.

As a result, it is confirmed that the causal relationship between major product groups and
transportation modes showed different causal relationships depending on the characteristics of port
and air transportation.
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Table 1. Descriptive Statistics

Mean Median Maximum Minimum Std.Dev.
InPort 12.962 13.020 8.940 1.609 2.671
InAir 10.400 10.105 18.421 0.693 3.026
IN7TRA_US 11.967 12.080 18.772 - 2.930
IN6TRA_US 10.551 10.843 17.327 - 3.200
IN5TRA_US 10.501 10.513 17.624 0.693 2.775
INBTRA_US 9.605 9.468 7.467 - 3.105
IN3TRA_US 7.882 7.817 17.465 - 5.339
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Table 2. Panel unit root test
LLC ADF_Fisher PP-Fisher
InPORT 24.314 173.613 202.464
InAIR 4,559 196.512 231.253
InN7TRA_US 1.911 218.475 245.395
Level IN6TRA_US 2.763 271.185 328.036
INSTRA_US 10.315 123.511 124.232
In8TRA_US 9.056 157.689 171.484
INn3TRA_US 0.773 216.004 232.740
InPORT - 43817 1,515.550** 1,595.670"*
InAIR - 3B.118™ 1,350.430* 1,395,020
_ In7TRA_US - 43.380"* 1,493.060* 1,540.390*
Diffi'r':;ce IN6TRA_US - 34.873™ 1,377.020*** 1,468.570"*
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Table 3. Panel Co-integration test

PORT Model
Statistic Weighted Statistic
Alternative hypothesis: common AR coefs. (within—dimension)
Panel v-Statistic - 4.610 - 7.058
Panel rho—Statistic 10.856 11.048
Panel PP-Statistic - 10.756"* - 16.485""
Panel ADF-Statistic - 7.740™ - 10.227*

Alternative hypothesis: individual AR coefs. (between—dimension)

Group rho-Statistic 15.969
Group PP-Statistic - 30.579"*
Group ADF-Statistic - 13.873™

Notes: *o€.1, ™ pX.05; ™ p{.01

1A 2 AU EITC 7), A A2AF E w1} 39 VECM R3S &gt Ao| Z
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g FEE HGAL W Aol AY)HIH oAl FHEo] EASA] gethe A S
AS e HSWHOE  PedronifA 71Z3kal g7 g Agsto = W 2k
(1999, 2004), KaoZ7(1999), Fisher-type 1A EBAA 2Ast= AL ol & 5 9
Johansen7d & (Maddala-Wu(1999)) 2| AR ok,
WHe st FHEo] EAtE AL G5 T3 Sdede dd 3HE 1A
2479 g2 WA KalhA|wE, WS 1 Aol viRFA 2 F 709 BAE S 47he
AYgAFo s Fr|dPBAE 7HAL ik SAFANN FHE] 2%t HMES
Ad=EE S on)gt vk WSE 7t A Er] A 7F AV)AFHBAVE EAES
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Table 4. Panel Co-integration test
AIR Model
Statistic Weighted Statistic
Alternative hypothesis: common AR coefs. (within—dimension)
Panel v-Statistic - 5.559 - 7.816
Panel rho—Statistic 11.105 11.332
Panel PP-Statistic - 9.7 - 19.051™*
Panel ADF-Statistic - 6.435"" - 10.553"**
Alternative hypothesis: individual AR coefs. (between—dimension)
Group rho-Statistic 16.412
Group PP-Statistic - 29.773**
Group ADF-Statistic - 12.328™*
Notes: *p{.1, ** p<.05; *** p.01
Table 5. Panel Granger causality analysis (Port)
Short=run Long-run
D(nPort) D(n7tra) D(In6tra) D(In5tra) D(n8tra) D(Indtra)  £7Cii—1
_ kkk *kk Kk ok _0.040***
D(InPORT) 1.294 69.847 10.253 11.756 1.601 [-2.600]
* _ ok k ok k _0017
D(In7TRA_US) 5.975 23.018 2.818 9.699 0.092 [-0.948]
" _ - . . 0.066™*
D(INn6TRA_US) 4.051 4.962 7.401 5.144 5.971 [ 3.388]
D(NSTRAUS) 12820 323 23081 - 8618 0574 0.004
[-0.292]
DINSTRAUS) 6922  28% 0608 4421 - 5.896" f?s‘%ﬂ
-0.138™"
D(In3TRA_US) 1.113 0.711 1.303 0.463 2.704 [-2.234]
3. I 720X QlupkA| tHLee Hyum-Mi and Chun Hae-Jung, 2020).
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£ Zel3t= A& o]tk (Choi Bong-Ho and
Kim Sang-Choon, 2010). #id 3% <l
A AT 7S AgehA = v
7 JAFAF|ATL EAE= AR M & 5 3

ojd ©Ale Hd FHE HASS B3 W
7t P7l&t‘§ﬂrﬁl7} AS FRlsten o]
9 VECMEH & &8st dd 134 <=
HARA S APt 55d g 1
A A7FA 1A AFE (Table 5) 7} (Table
6y} 2,

WJ 8H*¥%%ﬂ o) omdEA AT



122 F93ts]A] Al46H A53 (20219 109)

Table 6. Panel Granger causality analysis (Air)

Short=run Long-run
DA ETC,
nAir)  D(In7tra) D(In6tra) D(In5tra) D(In8tra) D(In3tra) it—1
D(INAIR) - 1600 11781 6885 2741 1.084 ‘[_02-0;‘153]
. 0.043™
D(In7TRA_US)  1.811 - 5.352 0.067 1.238 1.064 [1985]
*k ok - 0053**
D(IN6TRA_US)  9.004 3.430 - 3.814 4.211 7.980 [=2.370]
0.072"
D(n5TRA_US)  3.654 1.348 3.060 - 1.960 1.866 [4.34]
_ " 0.100"
D(n8TRA_US)  13.353 2.53 3.894 127 4.847 [4.80]
* xk - 0015
D(n3TRA_US)  2.226 2.083 4,978 2.633 8.836 [~1.196]
A (SITC 7)1 29 Zﬂézﬂ%(SITC 6), A oo FFEET AEE A ZAEGITC
a4 zﬂZxﬂ%—(SITc 6)-seE 9 #AAF 09 ETC;, _, A7} 5C= et W
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SITe 3), Feddw, @i % dded 2017; Chen Bin and Lee Ki-Seong, 2017). ©]
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Fig. 1. Impluse response function (PORT)

Response to Cholesky One S.D. (d.f. adjusted) Innovations

Response of LNPORT to Innovations
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Fig. 2. Impluse response function (AIR)

Response to Cholesky One S.D. (d.f. adjusted) Innovations

Response of LNAIR to Innovations Response of LN7TRA_US to Innovations
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Table 7. Forecast Error Variance Decomposition (PORT)

Period InPORT IN7TRA_US | In6TRA_US | In5TRA_US | In8TRA_US | In3TRA_US

1 100.000 0.000 0.000 0.000 0.000 0.000

2 99.266 0.238 0.401 0.028 0.058 0.009

3 97.501 0.910 0.333 0.491 0.738 0.028

4 97.500 0.983 0.372 0.423 0.699 0.023

5 97.417 0.970 0.406 0.363 0.824 0.020

6 97.082 11477 0.450 0.321 0.952 0.018

7 96.858 1.280 0.486 0.284 1.075 0.016

8 96.639 1.356 0.561 0.254 1.173 0.017

9 96.388 1.456 0.622 0.230 1.287 0.017

10 96.138 1.549 0.690 0.211 1.394 0.018
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Table 8. Forecast Error Variance Decomposition (AIR)
Period InAIR In7TRA_US In6TRA_US IN5TRA_US In8TRA_US In3TRA_US
1 100.000 0.000 0.000 0.000 0.000 0.000
2 99.458 0.161 0.232 0.060 0.041 0.048
3 99.044 0.198 0.323 0.084 0.301 0.051
4 99.100 0.244 0.268 0.070 0.272 0.046
5 99.065 0.285 0.230 0.059 0.285 0.075
6 99.006 0.343 0.203 0.052 0.312 0.084
7 98.871 0.398 0.181 0.050 0.400 0.100
8 98.677 0.450 0.166 0.049 0.531 0.127
9 98.455 0.504 0.157 0.051 0.681 0.152
10 98.208 0.555 0.154 0.054 0.850 0.179
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