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Abstract

The Baltic Capesize Index (BCI), which is used as an indicator for marine transportation of steel
raw materials, is one of the key economic indexes for managing the risk of loss due to rapid market
fluctuations when steel companies establish business strategies and procuring plans for raw materials.
Still, the conditions of supply and demand of steel raw materials has been extremely affected by
volatility shocks from drastic events like the financial crisis such as the Lehman Brothers incident
and changes in the external environment such as COVID-19. And, especially since the 2008 financial
crisis, endeavors to predict the market conditions of the steel raw material is becoming more and
more arduous for the deepening uncertainty and increased volatility of BCI, which has been used
as a leading indicator of the real economy. This study investigates the correlation between the steel
raw material market and the marine transportation market by estimating the spillover effect of
information between markets. The vector error correction model (VECM) was used to analyze
information transfer based on the correlation between the BCI and crude steel production, capesize
fleet supply, raw material price, and cargo volume.
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ACIK and BaSer (2021b)E o|z}-go] 73}

& U I v A= d¥S Granger Q17
A BEHE Fa) Zeleut. Fadses o

N
WolE FEE SHHESE AMEFHe, 1995
WRE 20208714 302702 €W BE=X2 7
AAH dlolg] AEE ARSI, 19921, 20034,
2010, 2013\ d 0.2 F3te] BDIgLY] #AE
A3 Ay, AA ZERE Fovd B
7} EA8A g1, 54 717N EAl8= A

< Flskenh, AT B Avedel A
o Av wFepe] Z7k2 ololA AR, Fel
Hee Aeede $AH 9F2 T Ao
= vehdeh ol vojg Aol Bag e
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2ol o] YL nAE aclow A8
A& A

Sartorius, Sartorius, and Zuccollo (2018)+
el A7, Granger IFAA 4, VAR
(VECM) 285 T3 AA, dsks UAF
JLE FE= 2910 % GDP, F&E Ak Al
ouA o AREE B3l LAstiA a9
), 4, AstE SYATTL otz elst ¥t
o] It AA EF el owg JFS PHE
Zholl thgk "E-g 7uko 2 198597 20161
Aol A5E ATttt slE ATl
2008 ARD FEH7I7F AskE Ao H

7

HRlge WA He Fed dagleis
AL NS, B FHe FE907] ol

AP At AFAT, 1985
dollA 2008 797HAE ke A57) ol
T AAAF AL APARZA JF&F F21
20089 8¢ o|EHHE A AAETY o
7kt 8 AR QE B9 FEHEAE
Hel Aoz yepytt =3, AFAAE 53
AAAE, dubga9l 7, Frieh AT
T 98S ek A 54, 183 2=
H ARA Ao "l 29AIES AAgee
SEAQ 221dE gt

Bildirici, Kay i k¢ i and Onat (2015)9|4&=
T8 AA A ABx2A ] HdslE AT}
ul=r AAAS BoF= GDPREY] @A
E ol 7] 3] MS-VAR (Markov Switching
VAR method?D) 29 848 g3ttt o] A

= B4 7S A7IRA, A, FeAE
TE3e] BNt gen, FHEE AUIRAE

i F

1) Hamilton (1989) proposed a simple nonlinear
framework for modeling economic time series
with a permanent component and a cyclical
component as an alternative to a stationary linear
autoregressive model,
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(cyclical component)S <13}F3c}

Chen, Meersman and Voorde (2012)o4]+=
Capesize, Panamax, Handymax®] FQ 23
P2 SpotAITEY] AFHAIAE ARIMA,
ARIMAX, VAR ¥ VRX9} 722 AAY mnds
ARgete] EAM3ERaL, o] & EUE =E3 o
ZRUS B3 @) AFE dFs A &
o} dleJef o] 717k 1990 1€5E 2009 6
A7kA19 20033 1€HE 20090 6Y7IAE
TE3Fa, 2009 7EEE 20103 1297142
5745 7Iken st AT} wE
3 oz Ang swon 3 P
a0k 3Fe Wsl Wasl ne 43
Spot Ao Bk % glehe g AlAfE)
e, <18 59 54 492 %0]%142 2]

u7) Sfejrie slek dgel &9
AR Aen 9 oze
S 9188 ANSSIT, e, T
AuE A8 Zo] opd mE
9 AR} N2 REAH J?ﬂr‘f&ﬁle 7}
e, olg Bal Al
5 nE B e Az ﬂr—s— 2]
Qo 78 AukAIze] Slutshol T
éf‘sﬁﬁ—t— SrEhE A A,

Simon Koller(2020)x Bulk-Iron-model 3+
Tanker-Oil-model 2 FE3l = g F<l B
A7) Aol &gl HlolE AEE whEolA &
Azt T 7kA RYe BT gEdkg,
Libor 5], T247H, Adtgg3dS WF=
XAst o, /f¥EZ o2 Bulk-Iron-model ]
AMe RN 7, d3rdd, vs gedhs,

=
9loloz X
il U

eI (YR R v}
_AJﬂ&Hrsi'r%
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2) Q%2 F& : TA- trans-atlantic, TP-Trans-Pacific,
BH- Backhaul, FH-Fronhaul

7] "O"?l, T BAM ‘:’]'—7{ T;n‘—rd Egﬂ
AuEE3FE fé%“ﬂ—r ) 2 o= 5
ARIMAS}E VAR B-& o]-gsto] 24#52] o
T AL EHE Adst] VAR 2E o|So]
H7] $AAF(BDTI) oS04 ARIMA ZER
)} o253t vl W3 9 X(BDD)E o= 9
T AlF 25 AL ) T ARIMA] 2]3)
H dZo] ZEges AH4E HoHo
Tsioumas et al, (2017)lA&= H= 35 A
Aol ek A2 HT WA shug AuAt
of Fuid, f54 ¢ A EFo 2 FEIIAL,
SHHFZ A 2 A, Az 2 79 A
agF, ARAF A3 ws ATl oAb,
Brent §7F, f2/€8 g, /ey &
#o] DBECIY 9| 87 W59} AgE A4 7he)
ABAAE vjetstal, VAR 2dS E3) 715
ARIMA thH] 9578 d&8& HoFs
shelsteitt, w3k DBECIY] ¥4
7} AsHE Aol S HgrE FFAIR
A AN,
Gu, Dong and Chen (2020)94& <A 3
o AT F3 AR BAZ VAR Rl
ol g3 BASh EHol ASH WA
BDI, FFA, 28] TS99] F3F ©9je] x|
AFE3FAL, VAR HA]o] QkA] Schwarz
Information Criterion (SIC)ol| u}2 W7ol
AR 2 22 AAgeklet, VARRE o] A
+ BDI A[A| 2] AlAF2 13} o]ol| %= FFA A7
2907 AR FFL e Ao Vet
o}, A TSIE AR o 2 24 & 2A)A
o gyEe ANeE Ao Uehtow,
£ 22 F2e) A9d 540 o e 9
w3 itk AAE fReksl
Gu, Chen and Gu (2021)9] 97+ Q&
23} VAR"?—@]?-_ B3l T 2AAF ] TS
vAE gAE AN GRe A,
Si, S, A9 4 A 5 A e

i ru1o -{o

tlo ©, T

3) Dry Bulk Economic Climate Index (DBECI)
4) Bl &-R|S=(TSI - Tianjin Shipping Index)
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Bae Sung-Hoon and Park Keun-Sik (2019)
2 VAR B3& o| &3 BDI®} & <l
HdE HAsrt. sF A7+ BDI 9 B,
BPI, BSI, BHSIS Z£&W4w 3o, oW
2 W94 BEUT 14, WANEG 5o o
IR AAlstdt. E9F, BDISE T
PMI A\, ST, DA Alet 7]
A, ek B (te] RIS ARkt
Aol whet ezl SAR, VAR ¥4 2

BDIS} vholu] EF zbe] 45 dFE Fu
SIeh= A3} BDISH flawke] WAL A o
Fol gle-e FAsgom, 7] 274 e W
e A WrEe 7wy 54 ne
o] Aok Aol £Hol Aol Fol
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Ahn Young-Gyun and Lee Min-Kyu (2018)
H3M 712H Handymax, Panamax®] 8%
7} ebAlx g, Ao A ow FEwst ol
AL = Capesized] 4R E FEHUTE &
VECM #2415 A8kt Aiuieas M
5, Capesize AEF, #7, &&, A7
W2 dAska,
Zzke] AT} M AR 7o) A
E AZH R A, daaAs g
A3}, SHHF 67] 5 Capesize 84150
3 fFrofrst dFS F= AoE YERET =
3l Capesize A&-aFo] 1% Z713 uf, EX8=
0.08% k2, ABAF} & &5 1% 71
Z¥z} 0.11%, 0.09% Z7fshe= Ao 2 Jehdt,
AFA F5%F, A8 BE5, Capesize A&

Tog AR B2 TS A Ao

[e:

GDpP, d3A E5HE

il

5) ERFAE A QA4 (TBI - Tianjin Bulk Freight
Index)
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A5 WAL FUF Sl A% sle
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Lee Sung-Yhun and Ahn Ki-Myung (2018)
2 200535 20179714 49 BDIE 283}
o] ARIMA 2dYl7} VECMS 3] 20183 8¥7}
AL AgHsts dSsiidd. A7ES, 56
A71FA0] AstE Aol wlg- e IFS
Fth= & VECM #4418 53
At AES BDIY F()9 dFE Fi,
Libor &&= BDIY| #(1)¢] J&Fs F+= A=
A3

Gu, Chen and Lien (2019) Ad% md=g
YA E-S ARG A 23 A1F e
U547 Jaz8-g w431tk BDI} A3
A AP Abolel et o s Algoe] A
HAek, w3, HgA APGlA B 39 53
A& ARt A7 Ao 54 HlaEAd

Aok e

< Uehds & 5 A
2. o2 X2 HEHO|
BCre} #
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=T SR TCE B8 F e #

e
g

Zhang and Zeng (2015)°l|A4:= Capesize,
Panamax, Suparamax® 2 7A3}E Al%e] d&
SPOTAZA A=A (FFAALS] A7 8X 7
ofe] #FAE FEIL, HAF ke FAE
VECME &3 AFstirt. g ATedA=
BCIY) €8, €9, C10, 2 Clleg FAH
41/CO 718489 7€, 14, 3d 7IZAR

6) BCI €8_03: 172,000mt Gibraltar/Hamburg trans-Atlantic
round voyage
BCI C9_03: 172,000mt Continent/Mediterranean
trip Far East
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+ Spotg&Adzmel 77 Ar|edszte
% lead-lag #AI7} & AR FAEH
, AR 7184217 ] FRAAE S
At APG7HE d&Ee] dAA 7leS
UTH= AREES ARSI
3lH, Yin, Luo and Fan (2017)2 ¥d
Capesize C77) T3te] €459} Panamax 47T/
Cc® gxgzte] AAE BN AE
FEE AY B, 234 559, 771 19,
Capesize®} Panamax XEFS ANESIIC
VAR £ 0] ok 213 Johansen FZ|& 7
oA AHE HHe] Ak 242t Capesize
lag 2, Panamax Lag 3& AR&3le] P =L,
FAMS S A8 Al AEAY Y 5
Aol APFFARE ] F1H AAE 2= FFA
Al R o=

X

2> o o2 rx afu

ro H oo il

).

ok
¥

[ele)
S AS
)

Hale AEAG nXE JFo] dide=s
HA5S I F Ak 28y, Taib &
Mohtar (2018)2] ¢37o|A & FFAZ} TCHRU} &
& Spot 7HAd&d ¢35 o2 YEpyTh
A= BCI, FFA, 183 TCE 7}A| 3 A3
#Ao #HeF AFE VECMIF OLSE AHE-3F%
=, g Aol AR8-H 717 20061 193
Bl 20099 6¥71A], 54712 AlRsE 2
25 ARETE 540l At

Chung Sang-kuck and Kim Seong-Ki (2011)
= BCI9} A LR 7He] FRBAE AT
o}, slAE-S A3 o wke} BDI, BCl, 18]1
BPI9] +UATFE AHEetYer, TARE
Dubai §71 7|&02 dFatgdet. 24 77
2000 195¥E 2011 29€71x]e] 4=}
& ARSI eH, VAR BE F4S B3 Ul
o] f7hEe A s o R o]
Ak, 2714 o] frHHE S A9 Bal

VIS AA BES Ao, A

)

2 2 e Mo

BCI C10_03:172,000mt Nopac round voyage
BCI  C11.03: 172,000mt  China/Japan  trip
Mediterranean/Continent

7) BCI C7: Bolivar/Rotterdam 150,000mt

8) P1A_03, P2A_03, P3A_03, P4_03

Fr7ke] Wk} BClol| wAlE Bk lag 19] 4
T, SAHCE Ao AAE z= AR Y
ehton, FAG749) Bal gl ool
A s AFEATE BRI AR SRl
S sleieh ek, Ber 270 of3 Ao ZAjol
= ge wmd 4, 4Y B ol 2
S LETRNE 3 IS P P
gl
Ac i k and BaSer (2020)°4& 20004 1
HE 20199 6Y71A9] Capesized] =¥
YAF(C2, C5, C17)79k A3, Ad, 3
Ae FHATE ARES i IFaA HAS
3l Capesize] F2H 2 HFA] 714
N Ahzel felolsA g AeE tge
, AN 7Y Hek 7hAe C2, C3, C17
FolA BAMOR BT felvld AokE Fi
AL wAsde. olojA ACIK and BaSer
(2021a)9|4]3= Panamax, Handymax A]73}
Capesize 29 A5 HaA Mg o
o 744 So SEAARS HEAAL B
AAE BAEEL, =29 AR5 T3 A
I E FR el vt dsagol ohE 9l
W, 1 =T A olde AFE 7HA A
+9o 2 o]FdE AR YR
Tsioumas and Papadimitriou (2018)+
Granger Jaa7 E4% S49-E E4S &
8 18K A AEAG 742 Abole] F7
@AE ATAS HEAY ArozE 55
N A, 553 A9 A4, 2ew E
7VAE AHEsEQaL, AstE AFEs BCg)
BPIE ¥+E AAstd. g A7E S8l
AFH 3 Hgk 714e Beish e 4
ol AV JFS EAAH. =3, 4
1

< B4 o =7 He 714l §5¢

S
o
=

3L o ko

kv

o ofN e

Ae e FaR QI MR £E% b
BaIS) ) 5ol JFL Frhe 2E A

e

9) BCI C2: Tubarao/Rotterdam 160,000 long tons
BCI C3: Tubarao/Qingdao, 160,000 or 170,000mt
BCI C17: Saldanha Bay-Qingdao, 170,000mt
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B ATE 19999 395 E 2021 39714
o] & 23857¢] YEAEE EX o] A}-&3F%
o} AAHQ AF7IZb HEEY] EEE Y
el E 71E5 AR £ 4= (Table 1) 7} 72
L &S MePATE B3 Al 7HA Al edlA
Aol Fz24 W37l AT FEE ]
o, AA’FE stollA BlrEiE 2~ AMHE
FZHo 7 WA FEA7 AHES F
2 2008 8Y o]HF o]Fe VZHE
Period 1, ThA] 20083 9¥ o]F2E 20199 12
A7LA|E Period 2, Covid-197} A|Z73A o <3
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Table 1. The Results of Descriptive Statistical Analysis(Entire Period)

The entire period (1999. 03 ~ 2021. 03)

VR MP BCI CSP 10T CCT IOP CCP BCF C3 C5
Samples 265 265 265 265 265 265 265 265 265

r|1 Min 243,05 62828 22391.62 10464  27.59 39.8 71.76 5.25 2.87
d Max 16808.1 169200 128103.2 26903 200 329 363.88 10111 40.35
‘3 Median ~ 2157.77 116124 71530 17936 723 12307 17589 1857 7.75
Average 3167.15 1122354 71691.11 17588.88 83.58 1329 20247  22.47 9.61
Coef. 0.13 0 0.01 0.01 0.01 0.02 0 0.03 0.03

R SD 0.36 0.04 0.1 0.12 0.1 0.13 0.01 0.18 0.18
? Skewness  0.61 0.53 -0.09 0.14 -0.57 2.42 1.14 -0.53  —0.37
‘;‘ Kurtosis 7.49 0.63 -0.05 1.86 5.58 28.76 1.6 4.1 2.35
N J-Berra 63958 17101 0.39209 40.346 364.68 95115 87353 2632  68.721
(pvalue) ~ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000  0.0000  0.0000
Notes: VR= Variable, MP = Measurement parameter, BCF = Capesize Bulk Fleet(million, tonnage), C3 =

Brazil~Far East fares(U$/Ton), C5 = Australia~Far East fares(U$/Ton), BCl = Capesize index, CCP
= Coal price(U$/Ton), CCT = Coal trade(Thousand Ton), CSP = World crude steel
production(Thousand Ton), IOP = Iron ore price(U$/Ton), IOT = Iron ore trade(Thousand Ton)
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Table 2. The Results of Descriptive Statistical Analysis(Period 1)

Period 1, (1999, 03 ~ 2008, 08)

VR MP BCI CSP 10T ccT IoP CCP BCF C3 G5
Samples 114 114 114 114 114 114 M4 114 114
| Min 86886 6828 2209162 1094902 2759 398 7.6 525 287
d  Max  16808.1 119994 66063 19260 200 300 13813 10111  40.35
S Median 308639 81757.02 3544404 1364202 3195 482 9309 2183 87
Average 45327 853634 39497.97 1392556  59.54 8481 9957 2729  11.98
Coef. 6.86 78 1207 3313 469 75 078 538  7.05
R SD 045  0.04 0.1 0.1 0.07 013 0 012 0.14
S Skewness 141 047 051 0.68 175 221 062 142 135
U Kutosis 149 -1 -099 023 196 446  -095 146  1.33
N J-Berra  19.3% 16585 04721  0.1463  730.37 13516 2743  11.758  36.101
(pvalue) 00000 0.0000 0.0000  0.0000  0.0000  0.0000 0.000 0.0000 0.0000

Notes: VR= Variable, MP = Measurement parameter, BCF = Capesize Bulk Fleet(million, tonnage), C3 =
Brazil~Far East fares(U$/Ton), C5 = Australia~Far East fares(U$/Ton), BCI = Capesize index, CCP

= Coal price(U$/Ton), CCT = Coal trade(Thousand Ton), CSP = World crude steel

production(Thousand Ton), IOP = Iron ore price(U$/Ton), IOT = Iron ore trade(Thousand Ton)

Table 3. The Results of Descriptive Statistical Analysis(Period 2)

Period 2, (2008, 09 ~ 2019, 12)

VR MP BCl CSP 10T CCT IOP CCP BCF C3 C5

Samples 137 137 137 137 137 137 137 137 137

r|1 Min 187.1 82060 49325 10464 39.6 7446  139.76  5.65 2.93
d Max 722591  163069.2 125999 26903 187.18 329 348.11 494 1865

3 Median ~ 1875.95 132036 97279 20732 88.8 160.29  299.47 1872  7.63

Average  2189.99 130267.1 93894.62 2045413  99.61 173.92 27229  19.2 7.92
Coef. -25.12 19.33 24.84 186.89  1687.72  -26.77 1.03 -26.4 -29.33

R SD 0.41 0.05 0.1 0.13 0.1 0.14 0.01 0.2 0.2

? Skewness 126 -068  -0.37 -1 0.52 0.58 -0.87 0.94 1.1

lrJ Kurtosis 212 0.53 -0.86 1.58 -0.91 -043  -0.62 1.97 213
n  J-Berra 17309 57223  1.1118 17.265  27.047 981,14  21.805 11421 20.686
(pvalue) 00000  0.0000 0.000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000

Notes: VR= Variable, MP = Measurement parameter, BCF = Capesize Bulk Fleet(million, tonnage), C3 =
Brazil~Far East fares(U$/Ton), C5 = Australia~Far East fares(U$/Ton), BCl = Capesize index, CCP

= Coal price(U$/Ton), CCT = Coal trade(Thousand Ton), CSP = World crude steel

production(Thousand Ton), IOP = Iron ore price(U$/Ton), IOT = Iron ore trade(Thousand Ton)
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Table 4. The Results of Descriptive Statistical Analysis(Period 3)

Period 3, (202018 ~ 2021,3%)

VR MP BCI CSP 10T CCT IOP CCP BCF C3 C5
Samples 15 15 15 15 15 15 15 15 15
r|1 Min —243.05 136899.6 102732.5 18045 84.7 1014 348.11 7.9 4.14
d Max 3024.22 169200 128103.2 22134 169.6 159.31 36388 19.29 895
(; Median ~ 1588.48 155603.6 116926.8 19254 119.8 12151 356.6  16.31 7.16
Average 1550.07 154377.6 116257.8 19494.63  120.65 1248  356.55 1534  6.88
Coef. 8.97 6.92 13.04 =7.02 1.99 -7.29 0.95 3449  10.76
R SD 0.85 0.06 0.08 0.08 0.08 0.13 0 0.27 0.23
? Skewness -0.37  -022  -0.09 0.6 0.46 0.55 =013  -0.69 -0.49
‘# Kurtosis  -1.32  -0.73  -1.28 -0.58 -1.38 -1.21 -133 08 -1.17
N J-Berra 45911 0.095392 0.96022 0.42867 0.62811 0.49883 0.56928 3.3365 2.3019
(pvalue) 00000 0.0000 0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000
Notes: VR= Variable, MP = Measurement parameter, BCF = Capesize Bulk Fleet(million, tonnage), C3 =

Brazil~Far East fares(U$/Ton), C5 = Australia~Far East fares(U$/Ton), BCI

= Capesize index, CCP

= Coal price(U$/Ton), CCT = Coal trade(Thousand Ton), CSP = World crude steel

production(Thousand Ton), IOP = Iron ore price(U$/Ton), IOT =

Iron ore trade(Thousand Ton)

Table 5. Augmented Dickey—Fuller(ADF) Test for Unit Root

Division ttest p-value Theory

BCI -3.0299 0.1422 accepted

CSP -6.5359 0.01* rejected

10T -11.188 0.01™ rejected

CCT -8.9718 0.01* rejected

IOP -1.6578 0.7201 accepted

CCP 2.7927 0.242 accepted

BCF —2.7384 0.2649 accepted

C3 —2.6698 0.2938 accepted

C5 -3.0884 0.1175 accepted
D CHo|Z A e éxﬂe UehlE 542 bt w3 w9
= AAe AL welZo] EATtol
kol 744 W<l ADF(Augmented Dickey = —7',:7§7i]" Zrol EAA &95=FdqA 77
Fuller) 782 Al tlolg o] HdAS dot oA 777 o] 71ZbE o] AlA| o] EqkAg
7] A% A4 ot oo HAS Bt FAE Ztethe As ovgt. BCiek 8719
A AALe tl dEH FAE AR, H o] el A4 dI= (Table 5) ¢} 2]

RS G Aok FEH FA7E EA LERS T

gt Atole Abis kel RS WH=E Aol 288 97FA 9] AIAE HlofEfol
SHES it wh, v AlAldulolE = A 3 o 44 A3 CSp, 10T, CCTE A 23
Al Fdd Eake] Aolsiru, AT 2 Uz Mol p valueZt 0.0510 B} Eo}
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Table 6. Unit Root Test for Log Return

Division Htest p-value Theory
BCI -8.9668 0.000 rejected
CSP -6.5776 0.000 rejected
IOT -10.29 0.000 rejected
CCT -7.235 0.000 rejected
IOP -7.235 0.000 rejected
CCP -7.235 0.000 rejected
BCF 21131 0.000 rejected
C3 -8.2817 0.000 rejected
C5 —7.8861 0.000 rejected

Table 7. Johansen Cointegration Test

No. of CE(s) Eigenvalue Trace—Statistic Prob.*
None * 0.294 90.952 0.000
At most 1 * 0.217 63.946 0.002
At most 2 * 0.167 47.816 0.034
At most 3 0.116 32.254 0.289
At most 4 0.094 25.798 0.333
At most 5 0.068 18.446 0.458
At most 6 0.033 8.747 0.852
At most 7 0.027 7.226 0.463
At most 8 0.000 0.021 0.885
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Table 8. AIC & SIC Test

Lag LogL LR AIC SC HQ
0 —13006.460 NA 102.484 102.609 102.534
1 -12761.920 469.823 101.19% 102.450 101.701
2 -12672.890 164.752 101.133 103.514 102.091
3 -12606.030 118.972 101.244 104.754 102.656
4 -12523.950 140.243 101.236 105.873 103.102
5 —12432.430 149.8% 101.153 106.919 103.472
6 —12359.540 114.211 101.217 108.111 103.990
7 -12289.700 104.49% 101.305 109.326 104.532
8 —12216.030 104.992 101.362 110.512 105.043

Table 9. The Granger Causality Test Results

Division F-SHZ Prob.
BCl — CSP 2.3115 0.0767
BCl & CSP CSP — BCl 3.0046 0.0513 .
BCl — 10T 13.094 0.0003567  ***
BCl & 10T
IOT — BCI 0.6182 0.4325
BGl © OCT BCl — CCT 4.4928 0.01209 *
CCT — BClI 1.0795 0.3413
BOl & 1OP BCl — I0P 0.5252 0.5921
IOP — BCI 4.6767 0.01013 *
BCl & CCP BCl — CCP 1.6399 0.1807
CCP — BCI 0.6395 0.5903
BCl & BCF BCl — BCF 3.9127 0.0212 *
BCF —BClI 2.3993 0.09283
BOl & C3 BCl — C3 2.3601 0.09648
C3 — BCI 2.693 0.06961
BCl & C5 BCl — C5 1.5108 0.2227
C5 — BCl 6.2059 0.002337 **

Notes: **p{0.001, *p<0.01, *p<0.05, .p<0.1, BCF = Capesize Bulk Fleet(million, tonnage), C3 = Brazil~Far
East fares(U$/Ton), C5 = Australia~Far East fares(U$/Ton), BCl = Capesize index, CCP = Coal
price(U$/Ton), CCT = Coal trade(Thousand Ton), CSP = World crude steel production(Thousand
Ton), IOP = Iron ore price(U$/Ton), IOT = Iron ore trade(Thousand Ton)
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Table 9. The Granger Causality Test Results

Division F-SHZF Prob.

BCI — CSP 2.3115 0.0767
BCl & CSP

CSP — BCl 3.0046 0.0513 .

BCI — 10T 13.094 0.0003567  ***
BClI & 10T

IOT — BCI 0.6182 0.4325

BCI — CCT 4.4928 0.01209 *
BCl & CCT

CCT — BCl 1.0795 0.3413

BCl — IOP 0.5252 0.5921
BCl & IOP

IOP — BCI 4.6767 0.01013 *

BCI — CCP 1.6399 0.1807
BCl & CCP

CCP — BCI 0.6395 0.5903

BCI — BCF 3.9127 0.0212 *
BCl & BCF

BCF —BClI 2.3993 0.09283

BCl — C3 2.3601 0.09648
BCl & C3

C3 — BCl 2.693 0.06961

BCI — C5 1.5108 0.2227
BCl & C5

C5 — BCl 6.2059 0.002337 *

Notes: **p{0.001, *p<0.01, *p<0.05, .p<0.1, BCF = Capesize Bulk Fleet(million, tonnage),
East fares(U$/Ton), C5 = Australia~Far East fares(U$/Ton), BCI

C3 = Brazil~Far
= Capesize index, CCP = Coal

price(U$/Ton), CCT = Coal trade(Thousand Ton), CSP = World crude steel production(Thousand

Ton), IOP = Iron ore price(U$/Ton), IOT =
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Table 10. VECM Analysis results

Parameter Output
CCP_SA(-1) -1.91132

CCP SE -0.89758
t-test [-2.12942]

CCT_SA(-1) 0.020635

CCT SE -0.03062
t-test [ 0.67387]

CSP_SA(-1) -0.00352

CSP SE -0.00865
t-test [-0.40682]

IOP_SA(-1) 7.487346

IOP SE -1.7492
t-test [ 4.28045]

IOT_SA(-1) -0.02719

0T SE -0.0089
t-test [-3.05295]

BCF_SA(-1) 10.97175

BCF SE -3.01689
t-test [ 3.63678]

C3_SA(-1) -14.2099

C3 SE -27.8263
t-test [-0.51066]

C5_SA(-1) -384.766

C5 SE -67.0602
t-test [-5.73761]

constant 231.5431

Table 11, VECM Analysis results

Error Correction CointEq SE T-test
D(BCI_SA) -0.760 0.129 [-5.915]
D(CCP_SA) 0,006 0.004 [ 1.572]
D(CCT_SA) -0.511 0.217 [-2.352]
D(CSP_SA) -1.933 0.603 [-3.200]
D(IOP_SA) -0.003 0.001 [-2.504]
D(IOT_SA) -0.216 0.752 [-0.286]
D(BCF_SA) -0.004 0.001 [~4.004]
D(C3_SA) -0.002 0.0005 [-2.585]
D(C5_SA) —0.0001 0.0003 [-1.762]
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Table 12, The Results of Impulse Response Analysis
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Period  CCP cCT CSP IOP 0T BCF C3 C5
1 0 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0 0
2 -12957  -90.7081  -51.6288  242.8284 5407134  -106.781  249.5848  70.83104
SE -2936.31  -3166.5  -2809.05  —3677.06  —2069.02 —2725.95 —2668.78  —2109.54
3 -112201  -90.3988  —50.5843  310.6231  —0.03134  -187.373  323.302  212.8912
SE 473755 -4378.08  -3920.63  -7290.27  —244533  -443519  -4736.3  -3512.74
4 -88.4454 -98.1081  -44.4765 2941215  9.300323  —219.54  382.4311  270.56
SE  -5362.17 514827  -4603.09  -9287.44  -3206.17  -5398.95 -6366.78 —-5226.42
5 -72.6562 -93.9121  -39.1867  261.0189  8.560524  -228.775 391.8002  307.837
SE  -532.71  -5034.21  -4571.39  -9784.41  -316326  -5519.13  —6737.75  —5740.33
6 -63.9226 -93.7333  -36.884  236.9633  11.39798  -222.642  393.1458  310.7132
SE  -5028.04 —4780.62 -4361.58  -9770.06  —3102.03  -5267.14  -6474  -5565.53
7 622641 -925499  -36.0221 2248141 1123293  -219.304  388.344  310.5113
SE 479417  -45748  -4185.01  -054449  -2064.81  -5020.03 —6103.82  —5142.61
8 621044 -92.3473 361265  220.8245 1152284  -215.491 3857345  306.6726
SE  -4657.51 -4483.28  -4101.85  -934593  -29235 48764  -5871.63  —4855.28
9 -62.8071  -92.334  -36.2265  220.3439  11.42223  -21453  383.9655  304.8219
SE 461959  —4459.1  -4076.33  -9210.82  -2895.46  —4823.87 -5766.31  —4710.2
10 -63.276  -92.3157  -36.4322  221.0055  11.36093 -214 3835176  303.73
SE 46177  -44631  -4078.77  -9152.15  -2899.77  -4815.44  -5748.36  —4682.04
A7) w3 oA Blolvhs A9, thAl A7) & frefulstetal & ¢ glov, C39] -9 afgtol
Foz 3|t SISt oAk FAAdE AT EA F()e TRkl o] Fon|shA g vheE
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Table 13. The Results of Forecast Error Variance Decomposition Analysis

lag  S.E. BCI CCP CCT CSP  IOP IOT  BCF c3 c5

1 840.59 100 0000 0.000 0.000  0.000 0000 0.000  0.000  0.000

2 133283 90690 0945 0463 0150 3319  0.002 0642 3507  0.282

3 170149 83760 1.015 0566 0180 5370  0.001 1607 5762  1.739

4 197790 78431 0951  0.665 0.184  6.185  0.003 2421 8003  3.158

5 220350 74703 0875 0718 0180 638  0.004 3028  9.609  4.49%

6  2396.86 72459 0811 0759 0176 6375  0.006 342 10812  5.480

7 57177 70378 0763 0789 0172 6302 0.007 3700 11671  6.218

8 273414 69.085 0726 0812 0170 6228  0.008 3895 12317  6.760

9  2887.43 68.097 0699 0831 0168  6.166  0.008 404 12812  7.175

10 303321 67.308 0.677 0845 0.167  6.119  0.009 4162 13209  7.505
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