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A Study on the Correlation Analysis between International Oil Prices and the
4 Major Shipping Markets of Bulk Carrier
Ryu, Won-Hyeong™ - Nam, Hyung-Sik***

Abstract F

Recently, with the increasing international interest on environmental issues, efforts have been
made to reduce greenhouse gas emissions due to ship fuel, however, the dependence on fossil
fuel is expected to continue for a while. Since fuel costs account for a high portion of the total
operating cost of a ship, it is necessary to analyze the influence of oil prices on the shipping
markets. The purpose of this study is to evaluate the relationship between the international oil pri-
ces and the four major shipping markets for bulk carriers. This study employed WTI as the oil
price variable while monthly data from 2017 to 2020 from the four major shipping markets by clas-
sifying freight rates, charter rates, newbuilding prices, and secondhand prices were also considered
in multiple ship sizes of capesize, panamax, supramax, and handysize. Firstly, the results of the
correlation analysis using the VAR model indicate that changes in international oil prices have a
statistically positive (+) significant effect on BCIS only in the second time lag, on BSIS at all lags,
and on BHIS only in the first staggered period. Secondly, as a result of correlation analysis using
the VECM model, in the case of BPIC, BHIC, BCIN, and BHIR, the cointegration coefficient value
has a negative (-) significant effect at the 5% significance level in the cointegration relationship
with international oil prices. Further, in the case of the dynamic correlation, the increase in oil
price in the first period of the lag leads to a decrease in the BCIN newbuilding prices while the
increase in the oil price in the first and second period in the lag leads to a decrease in the BHIR
used ship prices.

Key words: Dry Bulk Market, Correlation Analysis, Oil Dependency
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H 1. Descriptive statistics of main variables

Variables Min, Median Mean Max,

¥4 AZ(Shipping Market)

LBCIS 3.829  7.588  7.314  8.404
LBPIS 6.353  7.183  7.120  7.723
LBSIS 6.016  6.849 6.758 7.197
LBHIS 5.472 6,323 6.227 6.534

42 A]#(Chartering Market)

LBCIC 9.310  9.726  9.716  9.983
LBPIC 9.176  9.468  9.451  9.655
LBSIC 9.049  9.259 9.287 9.492
LBHIC 9.006  9.185 9.186 9.355

2124 A% (Newbuilding Market)

LBCIN 3.747  3.805 3.854 3.922
LBPIN 3.203 3290  3.284  3.332
LBSIN 3.140 3219 3212 3.250
LBHIN 3.016 3,114 3,103  3.144

Z314 AH(Resale Market)

LBCIR 3.723  3.880 3.869 3.932
LBPIR 3.311 3.371 3.369 3.418
LBSIR 3.203 3.279 3.269 3.307
LBHIR 2,934 3.093 3.075 3.135

=A F7HCrude Oil Price)

LWTI 2,936 3.991 3.940 4.306
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H 2. ADF Unit Root Test Result

Variables ~ FFHF 2 T;]-_gl: ﬂéjj;
+% A7 (Shipping Market)
LBCIS  -3.6852" -3.1482 -4.24130
LBPIS ~ -3.3788* -3.0313 -4.512

LBSIS  -3.0928 3,447 4 8515+

LBHIS  -3.68** -3.6221* 48915
42 AlZH(Chartering Market)

LBCIC  -3.5119* -3.0425 3,849

LBPIC  -3.3888" 4,5106* 51992+

LBSIC ~ -2.8487 -2.7944 -4,6725%

LBHIC  -2.8263 3.802% 536427

Az A% (Newbuilding Market)

LBCIN -1,6786 -2.1301 -3.9798"

LBPIN  -1,3417 -4, 8854+ -4,8122%+*

LBSIN  -1.8406 -4,6204%* -3.5932%

LBHIN -2,1925 -2.8722 -4,0359*
Z 14 A7 (Resale Market)

LBCIR  -1.462 -2.3556 -4.6791*

LBPIR  -0.74634 -2.3285 -3.8756**

LBSIR -2.1719 -5.798¢* -6.5588%**

LBHIR -1,4584 -3.4019* -6.1278*+*
=A f-7HCrude Oil Price)

LWTI  -2,9643 -4,4954* -5.6112%

F) v, e we= ZhZE 10%, 5%, 1% §95E9l.
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(Maximum Likelihood Estimation)S AFg3l= Q3
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H 3. Johansen Cointegration Test Result

Trace BAF 2 1% FolFFolr =4 {71
(WTD9} €4 A|&¢] LBPIC, LBHIC, 2124 A9l

. Trace
Variables . 1% o)
sutisic 170 AT LBCIN, LBHIN, 2|1 34 A]%¢] LBHIR 7+l
£% 2173 (Shipping Marke) el B3 W) 2k A ¢ % ok ot
LBCIS, LWTI r<0 28,96 30.45 A B oA o mama o1 7hol
LBPIS, LWTI F <0 26.76 30,45 2hA] B AFoAM= ¢ |FES =A f7F 1kl 9
LBSIS, LWTI r<o0 25.95 30.45 Eﬂ_?_i]-—’,:zjl?_ﬁé (VECM, Vector Error Correction
LBHIS, LWTI <0 23.19 30.45 Model)& o] &3l oA 48 AAEAH.
/4 A (Chartering Market)
LBCIC, LWTI <0 27.2 0.45 N
’ ' 7 3 43 VAR %A
LBPIC, LWTI r<o0 36.48 30.45
LBSIC, LWTI r<0 25.77 30.45 o
; Eaﬂ =219 o]5) Hi/\_‘;_o j_;(E =]
LBHIC, LWTT F <o 33.52 30.45 VAR 3 FAS g 4 s THE o
© 2
Az AA(Newbuilding Market) A Ax, % Al LBCIS, LBPIS, LBSIS,
LBCIN, LWTI r <0 30.56 30.45 LBHIS, &4 AJ&e] LBCIC, LBSIC, AIZA AJ7#H]
LBPIN, LWTI r<o0 27.90 30.45 LBPIN, LBSIN, $34 A]%2] LBCIR, LBPIR, LBSIR
< < y
LBHIN, LWTI r<0 32.47 30.45 . o . "
&9 o =] o S
%_j_/}j A]’f}(Resale Market) 7] [[HT':OH VAR & o= ]‘%O]'OE] :'—1LX'” ‘rr7]'v4 1_51'
LBCIR, LWTI r <0 26.74 30.45 7V Zb Sl AP Aol ofjwst JIFE HHEA
LBPIR, LWTI r <0 27.37 30.45 B39, WA, =A F7ket % A7) LBCIS,
LBSIR, LWTI r <0 2359 3045 LBPIS, LBSIS, LBHISoﬂ EH?:gl_ VAR Eaé_o/] ‘?‘_;g] éjq_
LBHIR, LWTI r<0 43,68 30.45 -
= (& 99 2o
H 4. VAR Estimation Result : Shipping Market
LBCIS LWTI LBPIS LWTI LBSIS LWTI LBHIS LWTI
LSMI(-1) -1.0359 0.0501 -0.8095 -0.1773 -0.7487 -0.1762 -0.6452 -0.1812
[-6.938] [1.826] [-5.191] [-1.558] [-4.844] [-1.150] [-4.355] [-1.082]
LSMI(2) -0.4315 0.0560 -0.3343 -0,0706 -0,2904 -0,0425 -0.4260 0.0233
[-2.937] [2.037] [-2.107] [-0.610] [-1.880] [-0.278] [-2.951] [0.143]
LWTICD) -0.2229 -0.2143 0.2517 -0,3484 0.3210 -0.3395 0.2809 -0.3378
[-0.259] [-1.333] [1.189] [-2.255] [2.028] [-2.164] [1.968] [-2.094]
LWTI(2) 1.9228 -0.3364 0.3552 -0.3779 0.3503 -0.3708 0.2649 -0.3458
[2.239] [-2.095] [1.673] [-2.440] [2.147] [-2.293] [1.784] [-2.0601
-0,0150 0.0041 -0.0051 0.0037 -0,0026 0.0039 0.0012 0.0041
C
[-0.083] [0.121] [-0.107] [0.107] [-0.072] [0.110] [0.037] [0.116]
R? 0.6531 0.3171 0.4619 0.2813 0.4540 0.2600 0.4762 0.2623
p 1.1472 0.2145 0.3016 0.2201 0.2253 0.2233 0.1973 0.2230
F-statistic 16.476 4,0621 7.5099 3.4241 7.2748 3.0738 7.9541 3.1112
LIK -59.578 7.4839 -6.1456 6.4623 5.5264 5.8784 10,842 5.9416
AIC 3.2289 -0.1242 0.5573 -0.0731 -0.0263 -0.0439 -0.2921 -0.0471
e 3.4400 0.0869 0.7684 0.1380 0.1848 0.1672 -0,0810 0.1640

ZF) [ t-%k, LSMI: LBCIS, LBPIS, LBSIS, LBHIS, 0: 3929 EFQx}, LIK: 219570,
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H 5. VAR Estimation Result : Chartering Market

LBCIC LWTI LBSIC LWTI
LCMP -0.6487 0.1562  -0.8013  -0.3200
(-1 [-4.491] [0.697] [-5.324] [-0.811]
LCMP -0.3766  -0.1293  -0.4369  -0.5012
(-2) [-2.588]  [-0.573]  [2.969]  [-1.299]
LWTI 0.1116  -0.3163 0.0685  -0.3860
(-1) [1,140] [-2.081] [1.171] [-2.519]
LWTI 0.1783  -0.4590 0.0937  -0.4421
(-2) [1.784] [-2.960] [1.577) [-2.839]
-0.0040 0.0042  -0.0019 0.0025

C

[-0.173] [0.119]  [-0.139] [0.072]
R? 0.4179 0.2588 0.4915 0.2645
po 0.1440 0.2235 0.0849 0.2226
F-statistic 6.2805 3.0552 8.4563 31467
LLK 23,429 5.8469 44,560 6.0013
AIC -0.9214  -0.0423  -1.9780  -0.0501
SC -0.7103 0.1688  -1.7669 0.1610

=]

) [ g%, LCMP: LBCIC, LBSIC, 0: 3]#2]9]
LLK: 22923k,

507,

AR, f7ke] B9 Al 1719 27104 EA 9
Al s vERi
AlZE 1719} 27]9] B
SA7 oA &9 FHl FH e Ao
AR, =A f7Fe] W3}t LBCIC, LBSIC
"2 o

7hll 5] oAl
o =4,

YERsi
L7129

7]'9Jr REIE

$2HAel A%

Ui 3o o

Fo RE ARN AR
2 fejatA 9 vem sith oo 24 &

]3}94 LBPIN, LBSIN®|| tf3F VAR 23
= (F 6y3 2o

H 6. VAR Estimation Result : Newbuilding
Market

LBPIN LWTI LBSIN LWTI
LNMP -0.4603 1.7647  -0.3255 -4.315
-1) [-3.047] [0.367] [-2.471] [-1.003]
LNMP -0.0069 40958  -0.2503 -1.605
(-2) [-0.045] [0.842] [-1.877) [-0.368]
LWTI -0.0008 -0.3361 -0.0013 -0.3127
(-1) [-0.176] [-2.207] [-0.267] [-2.003]
LWTI -0.0009  -0.4299  -0.0044  -0.4234
(-2) [-0.180] [-2.769] [-0.909] [-2.660]
0.0005 0.0021 0.0006 0.0030
C _ i -
[0.459] [0.058] [0.528] [0.083]
R? 0.2729 0.2443 0.2244 0.2510
p 0.0071 0.2257 0.0069 0.2247
F-statistic 3.2849 2.8293 2.5320 2.9322
LLK 143.83 5.4605 145,11 5.6375
AIC -6.9416 -0.0230 -7.0054 -0.0319
SC -6.7305 0.1881 -6.7943 0.1792
) [I: =gk, LNMP: LBPIN, LBSIN, o 3| A2 BFELAL,

LLK: 21957kl

AR, f7el 7B Al '} 1719k 2714 dAe]

7kl 5] FelHQl
of =4, AxMrte] A
171004 dAle] 4lxd7}el
o], LBSIN AlzA7}%=

@Al

0]o o
==
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Ao [BPIN AlzA7l= x|x}
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H 7. VAR Estimation Result :

a4 A7de] LBCIR, LBPIR, LBSIRO| tgh VAR &

gol #%

3= (& I 2

Resale Market

LBCIR LWTI LBPIR LWTI LBSIR LWTI
LRMP(D) Aty o R ok
L ase bl aem  bwn G o
LWTICD) 0.0010 -0.3303 -0.0004 -0.3465 0.0007 -0.3520
[0.230] [-2,146] (-0.077] [-2.259] [0.098] [-2.188]
LWTIC2) 0.0037 -0.4292 -0,0103 -0.4297 -0,0081 -0,4063
[0.860] [-2.744] [-1.952] [-2.799] [-1.244] [-2.582]
c -0.0006 0.0025 -0,0001 0.0039 0.0006 0.0028
[-0.579] [0.071] (-0.103] [0.110] (0.414] 0.079]
R? 0.2908 0.2395 0.2618 0.2581 0.3899 0.2534
o 0.0062 0.2267 0.0077 0.2236 0.0093 0.2243
F-statistic 3.5885 2.7563 3.1025 3.0436 5.5915 2.9695
LLK 149.55 5.3340 140,82 5.8273 132.96 5.7012
AIC -7.2273 -0.0167 -6.7908 -0,0414 -6.3979 -0.0351
sC 7.0162 0.1944 -6.5796 0.1697 61868 0.1761
) [ +%k, LRMP: LBCIR, LBPIR, LBSIR, o 3 A2 BFOA}, LIK: 21957k
AR, f7ke] B9 AlAF 1719} 271614 @A) 4.4 VAR ZZ49h33 A%
7hll &Y 940 A S vERa 9l
ohoole 1209 RS ko] AHe BAel b A7 A REAT 2 VARQ) =9
A 2% ool AE St B4, Faa FANS wA R (i oo e

7}e] 7% LBCIR &
FaX7}e 2()¢] v«lxﬁ‘ﬂ Al = Aoz v
EPtil LBPIR S 7F= BE AxolA dAe] &
A7 ()] F2Zd Bl U= Aoz e

on LBSIR 7S BE AlatoA] AAle] &
A7 ] ()] oA A e Aoz YE
wok AR, = f7Fe] WSyl LBCIR, LBPIR,
LBSIR ZaL4d7bel mlx|& &2 AlAFO A G-

frelakA) ekl ehta

=
Ak

et

Aoz

1.2
0.8
0.4
0.0
-0.4
-0.8
-1.2

Response of LBCIS to LWTI Innovation
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Response of LBPIS to LWTI Innovation
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Response of LBHIS to LWTI Innovation

32 2. VAR impulse—response test : Shipping
Market

A f7l gk AlRF 17E] AlRF 1071A] @9
4 W& A3 2AAFe] vHS AT EH, 1B
CISE= AJRF 190 0.00%, A=} 590 0.21%, A=} 109 -
0.06%= UERJTE LBPISE Az} 19 0.00%, A%} 5
ol 0.04%, A1z} 10]] —0.002%% YEPsT} LBSISE
AIRF 190 0.00%, A=} 591 0.04%, A=} 109]] —0.003%
Z VERgTH LBHISE A} 190 0.00%, AJAF 5] 0.0
3%, AlRF 100 —0.01%= VeI o2 oA
7k} B3 §4714 7 VARQ) BE ] T4 &
A A= (3™ 3) T 2t

1 2 3 4 5 [} 7 8 9 10

Response of LBSIC to LWTI Innovation

.08
.04
.00 W
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-.08

1 2 3 4 5 [} 7 8 9 10

12! 3. VAR impulse—response test :
Chartering Market

A f7kell gk AlRF 158 Al 107442 9l
A g HaN §47HEY vhe-S ATEY, L
BCICE A1z} 19 0.00%, A&} 5l 0.01%, A&} 10
o] -0.004%= VFEFSITE LBSICE Alx} 19 0.00%,
Al=F 59 0.01%, Al=F 109 -0.001%E YRt} of

o2 IA frkel WA 2zA7F 3F VARQ) B
o] FAvE A A= (3" ek 2ok
Response of LBPIN to LWTI Innovation
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Response of LBSIN to LWTI Innovation
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2! 4. VAR impulse—response test :
Newbuilding Market

=2 Fr7bell tigk AlAF 178 AlRF 107404] 9

Aol w2 HAXM ARV wkeE AFEY,
LBPINS AJz} 19]] 0.00%F AJZ8IA] Alx} 10714
7] ¥Fol e A og vEhsth LBSING AR} 1
o 0.00%, A1=F 5 0.0002%, A1k 10 —0.00005%
2 Uepdth 5o IA4 frket dax St
ZF VARQ2) 29| FARS A A= (3H 5
o} 2t}

Response of LBCIR to LWTI Innovation
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2! 5. VAR impulse—response test :
Resale Market

A 7l gk ARF 15E] AR 1074 @9

el w2 HIaM Fixrzie] ¥hgS ATEY,
LBCIRE Al=}F 161l 0.00%, Al=F 5¢ll =0.0005%, A=}
10°] 0.0001%% et  LBPIRS Az} 19]
0.00%, A=} 50 0.0006%, AxF 109 —0.0002%%
vERgTE LBSIRS AlRE 10l 0.00%, AR 5]l
0.00002%, A]z} 10°] 0.00004%= YFEFSTE

45 VAR dl&o3} BiF 83 7244 A3}

u}

B AFor] F43 VARQ) B2 HE At
TA| 7kl M3 QARG 3 dEeake] At
3 A= (E 8)~(E 9t Zrh LBCIS 294
o FAbEE| Ads AuEd do=m 109 Fe
LBCIS £X|47} VARQ) B3 o2 o3 uf 1A
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H 8. VAR variance decomposition test :

Shipping Market(LBCI, LBPI)

H 9. VAR variance decomposition test :

Shipping Market(LBSI, LBHI)

Variance Decomposition

Variance Decomposition

Variance Decomposition

Variance Decomposition

A of LBCIS: of LWTI: A of LBSIS: of LWTI:
& S.E. LBCIS LWTI | SE. LBCIS LWTI 2 S.E. LBSIS LWTI | SE. LBSIS LWTI
1 | 1.1471 100.00 0.0000| 0.2145 3.5165 96.483 1 | 0.2252 100.00 0.0000| 0.2233 0.1276 99.872
2 | 1.6459 99.918 0.0814| 0.2292 11.644 88.355 2 | 0.2889 93.851 6.1489| 0.2396 3.2417 96.758
3 | 1.8239 93.464 6.5354| 0.2379 10.828 89.171 3 | 0.2929 94.017 5.9829| 0.2514 4.4747 95.525
4 | 1.9002 86.113 13.886| 0.2497 15.034 84.965 4| 03012 88963 11.036| 0.2561 4.3336 95.066
5 | 1.9270 85.211 14.788| 0.2540 17.752 82.247 5 | 0.3044 87.156 12.843| 0.2575 4.6790 95.320
6 | 19340 85.004 14.936| 0.2567 17.390 82.609 6 | 0.3046 87.027 12.972| 0.2593 4.6527 95.347
7 | 1.9420 84.435 15.564| 0.2585 17.806 82.193 7 | 0.3055 86.514 13.485| 0.2594 4.6833 95.316
8 | 1.9462 84.420 15.579| 0.2591 18,106 81.893 8 | 0.3056 86,508 13.491| 0.2598 4.6812 95,318
9 | 1.9477 84.360 15.639| 0.2595 18,046 81.953 9 | 0.3057 86.437 13.562| 0.2599 4.6827 95.317
10 | 1.9491 84.254 15.745| 0.2598 18.135 81.864 10 | 0.3057 86.426 13.573| 0.2599 4.6852 95.314
Al Variance Decorn.position Variance Decorr%position A Variance DecomPosition Variance Decorn'position
_ of LBPIS: of LWTI: : of LBHIS: of LWTI:
& SE, LBPIS LWTI | S.E. LBPIS LWTI al SE, LBHIS LWTI | S.E. LBHIS LWTI
1 | 0.3016 100.00 0.0000| 0.2200 0.0898 99.910 1| 0.1972 100.00 0.0000| 0.2229 0.6517 99.348
2| 0.3930 98.014 1.9851| 0.2386 4.6763 95.323 2| 0.2455 93,540 6.4594| 0.2371 21401 97.859
3 | 0.4019 97.980 2.0197| 0.2512 7.0925 92.907 3 | 0.2458 93.545 6.4542| 0.2493 5.1635 94.836
4 | 0.4087 94.790 5.2099| 0.2554 6.9386 93.061 4 | 0.2628 88.696 11.303| 0.2542 5.0209 94.979
5 | 0.4113 93,763 6.2363| 0.2576 7.8241 92.175 5 | 0.2672 86.985 13.014| 0.2560 5.9975 94.002
6 | 0.4115 93.693 6.3065| 0.2592 7.8439 92.156 6 | 0.2086 86,601 13.398| 0.2585 6.3543 93.645
7 | 0.4122 93406 6.5934| 0.2593 7.9023 92.097 7 | 0.2716 85399 14.600| 0.2586 6.4029 93.597
8 | 0.4123 93.399 6.6005| 0.2597 7.9090 92.090 8 | 0.2717 85362 14.637| 0.2594 6.6030 93.396
9 | 0.4124 93.375 6.6246| 0.2598 7.9122 92.087 9 | 0.2724 85,104 14.895| 0.2596 6.6076 93.392
10 | 0.4124 93,372 6.6273| 0.2599 7.9159 92,084 10 | 0.2726 84,984 15,015 0.2597 6.6473 93,352
Aol oJaf A 18.14%5 AL U= AS & F LBCIC §X7}A¢e] EibEs] 2745 A3EH
Ak LBPIS A7 A ATl ofsA LBCIC 8X17}2 A A 0= 90.34% skl 4]
7.92% A, A F7F AAHE 92.08% 2HA, f7kell A 9.66%2 2AEHE AL & 5 Qlek
LBSIS = A|¢] -5 ATl 23lA] 4.69% & LBSIC 8417129 A9 AAAoz 93.19% A3}
A, TA 7 ARG Z 95.31% =HA], LBHIS 29 T ZA St A 6.81%2 AL Y= AL
Aol A4 2QAFl Al 6.65% WANT T o 5 glh A, TA| 4k BARS Ans A
A F7F A2 93.35%F AL e A HEH IA {71 AAHLZ 95 41% HASIL
& F Slvh vEeg =4 frkek wad 844714 LBCIC &47FA0] o)A 4.50%E AL e

7t clEeste] #ahrs Avbe (E 10094 2ok
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H# 10. VAR variance decomposition test :
Chartering Market

H 11. VAR variance decomposition test :
Newbuilding Market

Al

el

Variance Decomposition
of LBCIC:

Variance Decomposition
of LWTIL:

S.E.  LBCIC LWTI

S.E.  LBCIC LWTI

Al

Variance Decomposition
of LBPIN:

Variance Decomposition
of LWTIL:

3

SE, LBPIN LWTI

S.E. LBPIN LWTI

(o BN e Y DTN VI SRR

o

0.1440 100.00 0.0000
0.1737 97.940 2,0590
0.1747 97.148 2.8516
0.1818 92.352 7.6476
0.1844 92,060 7.9399
0.1856 91.244 8.7558
0.1804 90.468 9.5313
0.1867 90.492 9.5078
0.1869 90.383 9.6165
0.1870  90.336 9.6631

0.2234 0.0592 99.940
0.2356 1.1090 98.890
0.2506  3.3351 96,664
0.2572  3.4808 96.513
0.2579 3.8841 96,115
0.2595 4.4378 95,502
0.2596  4.4607 95.539
0.2597 4.5315 95.468
0.2598 4.5855 95,414
0.2598 4.5809 95.413

0.0070  100.00  0.0000
0.0078 99.942 0.0571
0.0079  99.941 0.0586
0.0079  99.907 0.0924
0.0079  99.903  0.0965
0.0079  99.901 0.0984
0.0079  99.900  0.0997
0.0079  99.900  0.0998
0.0079  99.899 0.1002
0.0079  99.899 0.1002

0.2256  3.5860 96,413
0.2391 4.4570 95.542
0.2514 5.7219 94.278
0.2595 7.0107 92.989
0.2598 7.0004 92.999
0.2614  7.1006 92.899
0.2615 7.1161 92,883
0.2617 7.1277 92.872
0.2618 7.1373 92.862
0.2618 7.1372 92.862

Variance Decomposition
of LBSIC:

Variance Decomposition
of LWTIL:

SE, LBSIC LWTI

S.E. LBSIC  LWTI

Variance Decomposition
of LBSIN:

Variance Decomposition
of LWTIL:

S.E.  LBSIN LWTI

S.E.  LBSIN LWTI

(o BN e NV, YNNG VI V]

= o

0.0849  100.00 0.0000
0.1121 98,262 1,7370
0.1131 98,238 1,7619
0.1167 95.085 4.9141
0.1190 94,062 5.9372
0.1193 93.934 06.0651
0.1197 93.300 6.6999
0.1198 93.233 6.7601
0.1198 93.209 6.7902
0.1199 93.193 6.8064

0.2226  5.9539 94.046
0.2378 5.2866 94.713
0.2474 4.9591 95.040
0.2553 6.1594 93,840
0.2573  7.3105 92.689
0.2585 7.3054 92.694
0.2595 7.9818 92.018
0.2600 8.0821 91.917
0.2600 8,1175 91,882
0.2602 8.1564 91.843

0.0068 100,00 0.0000
0.0072  99.846 0.1535
0.0073 98,655 1.3445
0.0074 97.737 2.2627
0.0074 97.662 2.3376
0.0075 97.213 2.7868
0.0075 97.196 2.8034
0.0075 97.116 2.8830
0.0075 97.084 2,9150
0.0075 97.081 2.9188

0.2246 1.5784 98.421
0.2383  4.0104 95.989
0.2488 13,6826 96.317
0.2562 4.4154 95,584
0.2566 4.5608 95.439
0.2584 4.6077 95.382
0.2586  4.7114 95,288
0.2588 4.7039  95.296
0.2590 4,7274 95.272
0.2590 4.7302  95.269

Aol oA 8.16% WYL
91.84%% At Y= A
A frkel dad Alxdr

3 A= (F 1) e

LBPIN 21ZX17}2]
LBPIN AlZA7} AAHoz
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T} LBSIN 2lzx7}e] Z$- 2}
Aetar A F7kell oA 2.92%5 AASkL Q=

AR AE AdEd
99.90% WAt A
275 e AL 5 9

AAH o2 97.08% =

o
=
A

o)

o
s

153
E

LBPIN 2Z/d7}el] o34 7M%Emﬂﬂaﬂ 9=
].

o}

o 4 gtk @A, TA fke] AR At
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Resale Market
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H 12. VAR variance decomposition test :

Variance Decomposition

Variance Decomposition

Al of LBCIR: of LWTL:
7 S, g, LBCIR LWTI S.IE, LBCIR LWTI
1 | 0.0061 100.00 0.0000| 0.2263 0.0878 99,912
2 | 0.0061 99.867 0.1320[ 0.2392 0.7750 99.224
3 | 0.0066 98.605 1.3941| 0.2500 0.9316 99.068
4 | 0.0067 98222 1.7773| 0.2569 1.1057 98.894
5 | 0.0068 97.672 23273 0.2573 1.3331 98.666
6 | 0.0068 97.369 2.6303| 0.2590 1.3402 98.659
7 | 0.0068 97.265 2.7342| 0.2592 1.4319 98,568
8 | 0.0068 97.137 2.80627| 0.2594 1.4297 98.570
9 | 0.0068 97.129 2.8703| 0.2595 1.4509 98.549
10 | 0.0068 97.094 2,9054| 0.2595 1.4521 98,547
Al Variance Decorr{position Variance Decorr%position
of LBPIR: of LWIL:
7 SAEA LBPIR LWTI S.E. LBPIR LWTI
1 | 0.0076 100.00 0.0000| 0.2236 0.7027 99.297
2 | 0.0082 99.988 0.0117| 0.2409 4.1771 95.822
3 | 0.0086 93.378 6.6217| 0.2516 4.5340 95.465
4 | 0.0088 89.704 10.295| 0.2563 4.8487 95,151
5 | 0.0088 89.239 10.760| 0.2580 5.3509 94.649
6 | 0.0089 87.391 12.608| 0.2591 5.3119 94.688
7 | 0.0089 87.380 12.619| 0.2594 5.4393 94.560
8 | 0.0089 87.004 12.995| 0.2597 5.4294 94.570
9 | 0.0089 86.959 13.040| 0.2597 5.4524 94.547
10 | 0.0089 86,905 13.094| 0.2598 5.4515 94.548
Al Variance Decomposition | Variance Decomposition
of LBSIR: of LWTIL:
& S.E. LBSIR  LWTI S.E. LBSIR  LWTI
1 | 0.0093 100.00 0.0000| 0.2243 4.0448 95.955
2 | 0.0111 99.983 0.0165| 0.2374 3.7295 96.270
3 | 0.0113 97.092 2.9079| 0.2503 7.3454 92.654
4 | 0.0116 94,786 5.2133| 0.2559 7.8861 92.113
5 | 0.0117 94.824 5.1751| 0.2569 8.2330 91.766
6 | 0.0117 94.053 5.9463| 0.2592 8.7243 91.275
7 | 0.0117 93.846 6.1532| 0.2592 8,7270 91,272
8 | 0.0117 93.808 6.1914| 0.2598 8.8152 91.184
9 | 0.0117 93.721 6.2781| 0.2599 8.8364 91.163
10 | 0.0117 93,720 6,2790| 0.2599 8.8421 91,157

LBCIR Tx7le] EAbEs] Axs AuEd
LBCIR S147} AAZH o2 97.09% St oA
7kl disiA 2.91%E zAEL e AL ¢ F
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Ay =4 71 AAH R 94.55% 2HA], LBSIR 5
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H 13. VECM Estimation Result :

Chartering Market

¥ 14. VECM Estimation Result :
Newbuilding Market

FHE Coint FAE  Coint
WA Eql WA Eql
LBCIN 1 LBHIN 1
1) 1)
LWTI -0,905 LWTI -0.400
D 378 (1) [3.40
C -0,285 C -1.491
=} D D o=} D D
4 @BAN) @WID £ (BHN  @LWITD
-0.011 0.38 -0.018 0.70
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2! 6. VECM impulse—response test :
Chartering Market
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2! 7. VECM impulse—response test :
Newbuilding Market
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X 16. VECM variance decomposition test :
Chartering Market

Variance Decomposition | Variance Decomposition
of LBPIC: of LWTI:

S.E. LBPIC LWTI S.E. LBPIC LWTI

Al

2t

0.0699 100.00 0.0000| 0.1810 3.3312 96.668
0.0921 85.890 14.109| 0.2762 5.3774 94.622
0.1163 62,995 37.004| 0.3184 9.7966 90.203
0.1347 49.907 50.092| 0.3492 14.792 85.207
0.1462 44,721 55.278| 0.3833 17.834 82,165
0.1548 42,531 57.468| 0.4204 18.796 81.203
0.1634 41,029 58.970| 0.4544 19.104 80.895
0.1724 39.458 00.541| 0.4837 19.504 80.495
0.1813 37.945 062.054| 0.5103 20.006 79.993
0.1896  36.690 63.309| 0.5358 20.453 79.546
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Variance Decomposition | Variance Decomposition
of LBHIC: of LWTI:

S,E, LBHIC LWTI [ S.E. LBHIC LWTI
0.0451 100.00 0.0000 0.1754 1.0072 98,992
0.0654 86.412 13.,587| 0.2673 6.3972 93.602
0.0838 66,151 33.848| 0.3136 15.778 84.221
0.0984 59.478 40.521| 0.3464 21.861 78.138
0.1100 58.349 41.650| 0.3769 24.376 75.623
0.1203 56,785 43.214| 0.4064 26,191 73.808
0.1302 54.086 45.313| 0.4332 28.245 71.754
0.1395 53.199 46.800| 0.4580 30.010 69.989
0.1482 52,287 47.712| 0.4815 31.290 068.709
0.1563 51.520 48.479| 0.5040 32.321 67.678
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X 17. VECM variance decomposition test :
Newbuilding Market

Variance Decomposition | Variance Decomposition
of LBCIN: of LWTIL:

S.E.  LBCIN LWTI S.E.  LBCIN LWTI

1 | 0.0043 100,00 0.0000| 0.1757 10.381 89.618
2 | 0.0079 99.871 0.1280| 0.2553 14.184 85.815
3 | 0.0116 97.137 2.80626| 0.28062 20.337 79.662
4 | 0.0158 90.879 9.1209| 0.3005 25.325 74.674
5 | 0.0206 84.525 15.474| 0.3101 28.349 71.650
6

7

8

Al

3

0.0256  79.985 20.014| 0.3195 29.993 70.006
0.0306 77.005 22.994| 0.3292 30.972 69.027
0.0357 74.890 25.109| 0.3379 31.827 068.172
9 | 0.0407 73.207 26.792| 0.3449 32.086 67.313
10 | 0.0458 71.788 28.211| 0.3508 33.472 66,527

Variance Decomposition | Variance Decomposition
of LBHIN: of LWTIL:

S,E, LBHIN LWTI | S.E. LBHIN LWTI
1 | 0.0064 100.00 0.0000| 0.1759 20.593 79.406
2 | 0.0098 99.882 0.1177| 0.2613 28.347 71.652
3 | 0.0136 98,510 1.4894| 0.3002 37.976 62.023
4 | 0.0173 96.328 3.6711| 0.3210 43.532 56.467
5 | 0.0212 94366 5.6331| 0.3373 406.447 53.552
6
5
8

0.0250 92.824 7.1751| 0.3523 48.135 51.864
0.0288 91,543 8.4500| 0.3652 49.544 50.455
0.0324 90,423 9.5761| 0.3756 50.809 49.190
9 | 0.0360 89.449 10.550| 0.3841 51.853 48.146
10 | 0.0395 88.615 11.384| 0.3915 52.692 47.307
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H 18. VECM variance decomposition test :
Resale Market

Variance Decomposition | Variance Decomposition
of LBHIR: of LWTI:

S, g, LBHIR LWTI S.IE, LBHIR LWTI

1 | 0.0082 100.00 0.0000| 0.1778 10.388 89,611
2 | 0.0115 95.156 4.8435| 0.2708 14.328 85.671
3 | 0.0145 83.854 16,145 0.3150 21.079 78.920
4 | 0.0196 67.526 32.473| 0.3385 24.263 75.736
5 | 0.0257 56.595 43.405| 0.3582 24.899 75.100
6 | 0.0317 51.215 48.784| 0.3827 24.853 75.146
7 | 0.0375 47.975 52.024| 0.4092 25117 74.882
8 | 0.0432 45353 54.640| 0.4328 25.728 74.271
9 | 0.0489 43,136 50.863| 0.4528 20.286 73.713
10 | 0.0547 41.381 58.018| 0.4714 20.624 73.375
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