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Factor Analysis Affecting on Changes in Handysize Freight Index and Spot

Trip Charterage
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Abstract F

The handysize bulk carriers are capable of transporting a variety of cargo that cannot be trans-
ported by mid-large size ship, and the spot chartering market is active, and it is a market that is in-
dependent of mid-large size market, and is more risky due to market conditions and charterage
variability.

In this study, Granger causality test, the Impulse Response Function(IRF) and Forecast Error
Variance Decomposition(FEVD) were performed using monthly time series data. As a result of Granger
causality test, coal price for coke making, Japan steel plate commodity price, hot rolled steel sheet
price, fleet volume and bunker price have causality to Baltic Handysize Index(BHSI) and charterage.
After confirming the appropriate lag and stability of the Vector Autoregressive model(VAR), IRF and
FEVD were analyzed. As a result of IRF, the three variables of coal price for coke making, hot rolled
steel sheet price and bunker price were found to have significant at both upper and lower limit of
the confidence interval. Among them, the impulse of hot rolled steel sheet price was found to have
the most significant effect. As a result of FEVD, the explanatory power that affects BHSI and charter-
age is the same in the order of hot rolled steel sheet price, coal price for coke making, bunker
price, Japan steel plate price, and fleet volume. It was found that it gradually increased, affecting
BHSI by 30% and charterage by 26%.

In order to differentiate from previous studies and to find out the effect of short term lag, analysis
was performed using monthly price data of major cargoes for Handysize bulk carriers, and meaningful
results were derived that can predict monthly market conditions, This study can be helpful in predict-
ing the short term market conditions for shipping companies that operate Handysize bulk carriers and
concerned parties in the handysize chartering market.
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i 2, Description of the variables

Variable Unit Obs Mean Std. Dev. Min Max
B U] A}o] Z$-0) A Z=(BHSI) Index 79 459.7099 117.1836 197.1905 688.6191
Spot-8-41 & (HIRE) US$/Day 79 6848294 1827.549 2729.167 10454.17
A5 E7F4(CCOAL) US$/= 79 151.7058 54.64602 75.1381 299.8045
HH 8-El71 A (TCOAL) US$/&= 79 75.33227 19.7116 49.8 119.6
UEZ 77} A(PLATE) US$/&= 79 531.4114 83.41969 360 660
o A7 2714 (HRSHEET) US$/= 79 467.738 89.54435 266.25 602.4
U7FHA (WHEAT) US$/= 79 229.2525 31.56264 187 340
L4712 (CORN) US$/= 79 173.5835 15.19089 150 232
X E-2E(FLEET) Million DWT 79 100.0326 3.376188 95.52272 105.8205
3-8 (EXRATE) Yuan/US$ 79 6.628227 .3005271 6.12402 7.11635
k8- 7HBUNKER) US$/= 79 364.6919 110.8137 159.625 663.35
i 3. Augmented Dickey-Fuller test for unit root
Variable SBIC Test Statistic p-value 'D'1fferences
Test Statistic p-value
3 T A} o] =-8-9) X Z=(BHSI) lag 5 -2.327* 0.0115 - -
Spot-8-4 & (HIRE) lag 2 -2.553* 0.0064 - -
HEE7HA(CCOAL) lag 1 -2.308* 0.0095 - -
WS4 (TCOAL) lag 2 -1.364 0.0885 -4.399* 0.0000
U 25317} A (PLATE) lag 2 -1.929* 0.0290 - -
o o374 37} A (HRSHEET) lag 3 -1.716* 0.0453 - -
U7FHA (WHEAT) lag 1 -3.186* 0.0011 - -
L5714 (CORN) lag 2 -4.131* 0.0000 - -
A E-2E(FLEET) lag 1 1.047 0.8508 -5.439* 0.0000
3+-&(EXRATE) lag 2 -1.984* 0.0255 - -
A18k-5-7HBUNKER) lag 1 -2.966* 0.0020 - -
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ol AN ALgFtolol BT A
Z710 2 ADF test 23} wdge 714

test(Augmented Dickey-Fuller test)&

AAGe] kA o2 AEZ  9sle] ADF ADF test A3+ (& 3)3 2t}
I 4. Granger causality test
Variable F-Statistic p-value Variable F-Statistic p-value

CCOAL — BHSI 2.94* 0.0188 BHSI — CCOAL 0.81 0.5490
TCOAL — BHSI 1.16 0.3397 BHSI — TCOAL 1.52 0.1975
PLATE — BHSI 4.10* 0.0028 BHSI — PLATE 2.26 0.0594
HRSHEET — BHSI 7.18* 0.0001 BHSI — HRSHEET 1.62 0.1804
WHEAT — BHSI 0.89 0.4724 BHSI — WHEAT 3.32* 0.0153
CORN — BHSI 1.04 0.3919 BHSI — CORN 0.95 0.4405
FLEET — BHSI 4,22% 0.0185 BHSI — FLEET 2.02 0.1403
EXRATE — BHSI 0.37 0.6941 BHSI — EXRATE 0.34 0.7124
BUNKER — BHSI 3.43* 0.0132 BHSI — BUNKER 3.69* 0.0090
CCOAL — HIRE 3.32¢ 0.0101 HIRE — CCOAL 0.87 0.5082
TCOAL — HIRE 1.14 0.2897 HIRE — TCOAL 0.03 0.8573
PLATE — HIRE 4.38* 0.0017 HIRE — PLATE 2.04 0.0848
HRSHEET — HIRE 6.09* 0.0003 HIRE — HRSHEET 1.55 0.1987
WHEAT — HIRE 0.55 0.7001 HIRE — WHEAT 3.16* 0.0195
CORN — HIRE 1.11 0.3602 HIRE — CORN 0.98 0.4230
FLEET — HIRE 3.61% 0.0321 HIRE — FLEET 2.75 0.0706
EXRATE — HIRE 0.47 0.6291 HIRE — EXRATE 0.38 0.6857
BUNKER — HIRE 4.42* 0.0031 HIRE — BUNKER 3.20* 0.0184

3) a4 ey 24 sho] ARe shdom, 74 Anurel 7 FHus
7} olyako AARANAE  EHelF AR

W 7 o BA A Golry] ste] B oodEoR HAANAE it AAS AT

- B AT 2-0]x|3=( X o]

%;q ?qu_,%] ijj(Granger Causality test) S /5‘__]/\]'6]- Runes | E‘l’]' - ]‘T‘ BHSI)QJ' Spot% E(HIRE)OH (<}

SES- 2= A L 1=

Sk dwew S, FEY o Agusmel B VIS MUNTE SUSH Ui 4=

Q) Kohyi ez} Jaz \ 2=

o171Aa dlc]Arlo]l = A Hzk Hl o 7= 30 o] 2=

%]_?Jol E]_‘E 8 ﬁ]g gZ]'o]-_TJ_ 11:}. STATAS /\}% 1:17]'*“ I_T;] 1’ ]—— =0, ‘rT7]' 5% -/]T
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FollA ATl 71ZbEe] Qlsbde] EAdThaL AHAl 022 S "dh. duAtel= EYAIFet

AR EAT, o] At ABHFEe] 37 sporgilsg 77t FEHUFE AT VAREF

ol Al UAFe galmel FFE vt A AR ghe Ao FUsHA dER

ARE 4 olvk Hded 744, 9 UM, S5

Mg, @& Wee ATt SpordA el JEgFE I 5 S&H fCjAlo|x 2UX|FBHS) dH=

nAA e Aes etk Me W] A¢ AxHlag)oll e 2¥ M=

g dag] webs QA 2t b= lag AIC HQIC SBIC

A vebgeh, Eeee A F2 2koln 0]  63.4466 63.5341 63.6662

2897 wolx Favt IA =R Foso] A 1 56.2172* 56.9174* 57.9742¢

A7)ek 7} Ao ABQo] EEako] AR o] udL 2| 56.2366 57,5495 59.5311

B 7}Zo] 9AXFY Sporg A g TS nA= 3 56.3301 58.2617 61.168

At ge Aow wead wH el & 1| MY 898 o280
A9k B 5| 563725 59.5235 64.2793

=20 A HE Ygete] A= A
S

2]
b JRBAE 7HAAL 3len dYibol=iE Ao
i 6. S5 SpotEMZ(HIRE)2t dHes AlXHlag)ol

oE 29 Mgk

=
cheinh lag AIC HQIC SBIC
QIE A A g W Apger L T oo e
e elsa Gehton Hustel 7 2| 61.8083 63.2112 65.1928
[e)
:ﬂT ﬂTr} - ) '; “:W : 3 61,9482 63.8738 66,7802
1 e [ Al2= 0 8 (o5 P Ske
T HT’:/\] ] o———‘?‘— d*[ T':Eo O] %oﬂ' Q?‘i T 4 62.061 645995 68.4504
T ARl ks Ae® AR gl 5| 619803 65.1313 69.8871
olxtdo] yeld Aoz FAuHEy ojudt <lapad
= UehA gk e e vhE, S48 714, VjiRi‘l) EHD]A}O]& VAR(D) Spor A1 S2(HIRE),
g2 oF VAREHFeN A9lses ot 1 EATOHSD, LR
2= o
;q ?_'Iq-/%] 7];";6] éﬂ% <)_L 4>9+ 7]:_]:‘:}- Roats of the companion matrix Roats of the companion matrix

4) SANERrel & QxR HES] o
HE 27519 RE VAR(p)S] pAtr 2AE A%
SAFS (E-Syek 2k dAF, &89 Y
#We7ke] VAREE HAA = AIC, HQIC, SBIC
A7t BT FUH lag 12 YERTEH
VAR(1) o] Al hgd AAS e

[+

Imaginary

0 5 1 -1 -5 ] ] 1
Real Real

.-5
o ) = o All the eigenvalues lie inside the unit circle, VAR

™ (2" 2) A EigenvalueZ} X5 1ol8t2 wjE satisfies stability condition,

Y 197 el $Ixshel gRoletn Hrke

o olela Al VARe] A$ FAVLTGI}

el 2. Eigenvalue stability condition
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3}s)-8 4 (Voyage charter) Aok dlo|x ] 854}
EE 45 ARse Y (Freight = {7171
F3EY] wEel ke FAol AT
(D] AdFo] A Aoz ddAon, F7EAA
oF Fxol Tripcharter AloF 3lollA |AFol= &
7B EFEA Ga §AF FEelER {7 &
Al F0o e vE Ao dPded, F
A BF frke] Aol A3t ek OPELOH
A g()e] Frer frovgt Ayt yebgt
AA4=(BHSD7}  Voyage charterAleFol|A o] &
(Freight& Y= Alset 8b7] Bobe A
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g n&H
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ol tigt dEeas

HER 2t 7t wigEe] Ay T84 A=E
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ZE=A] WARe] Al SaEE 4%
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*é%‘%%% 40%7}4] Z.}iz‘s}aiu}, dzer 714
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n X G| ATt ety shek BT °k(+>«l
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74(PLATE)91 %Z‘. gl 27]

e olugith da%e JFAMRSHEEDS] 7

AT FRE S mE (4] FRies £
A whEolglt 4717H HuAE V15 ¥ A
A astilon] dddurtAe] S0 WsE
7P frefvlg Wk Kot AEHFLEET)S] &
AL 176l gl wgE Hlou vpe k)
7] AEstgler) ATzt ke ()9 FRbel

(BUNKER)2] F4& 3
g, Spot@ A golle 2717kA] d(+)e] Bhg& B3
ARt st} 671744 ()9 ¥Heg Holtprt A
2k sttt o7lele AlEFRE e ke &2
()] F3hel glo] frou|gh whgolgitt, ad:

=

=
A3 ZHA A whe] Ql RPAGe] Wsto] &
Zlele 7ol Faxrh gilen 127)%E  10%9
AHES oo 120714 Z7lehelth. dREg
Z7HAPLATE)S] e 1071744 A9 glgien
AAp S7kske] 3.0%7bA dEbsT @i 714
(HRSHEET)¢| A4 WHalE AWsl= $271 7}

F wger 4719 14%E Ea 3007k A
o] 7k}, AEFHFLEED S| T2 27]7H
3%753E§ Xlﬁﬂﬁif:} Auk-57HBUNKER) 9] 33

& 5719 2%ol o= Yehstor Ak 7.5%7H]

l

By @ﬂ—i‘—g‘} BaRs Ry A% A
o e vAE Adde JAgrtd, Andrt
7, Auhavt, QEFEHA, AEY wow v
o Spot§HES olEext RaHEs Ak 9
A5 Avel WEHE 0533 Ageel Aol
2 Bgou =7 felulshA wor Au@ee &
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7, #iCjAlo|= 2UX|F=BHS)-AHE S, HS2AE M 2ot
CCOAL PLATE HRSHEET FLEET BUNKER
step BHSIBHSI —» BHSI —» BHSI —» BHSI —» BHSI —» BHSI
0 0 0 0 0 0 0
1 1 0 0 0 0 0
2 1908963 004486 1000152 032341 1031502 1001232
3 1826529 00577 1001042 08609 035166 001561
4 749009 .005091 001502 1143676 103688 1008062
5 1680891 008145 001449 1192859 037327 1021001
6 622582 017742 00138 1229251 037126 1035871
7 573878 032607 001827 1253088 1036592 048738
8 1534053 1049703 003043 27026 1035942 058141
9 1501995 1066351 1005021 1281052 1035294 064356
10 476442 08098 007609 288421 034696 068262
11 456192 1093007 010616 1293587 1034161 1070698
12 440214 1102459 013864 297213 1033688 072265
13 427672 109654 017205 1299661 1033271 073337
14 417902 114991 1020526 301156 1032904 074123
15 410382 118851 023738 1301872 032584 074732
16 404687 12156 026776 1301968 032308 075212
17 400465 123382 029587 1301605 1032075 075584
18 1397413 124531 1032133 1300939 1031882 075857
19 1395268 125177 034387 1300116 031726 076038
20 1393799 125461 1036332 1299263 031606 076136
I 8. SpotEMZ(HIRE) MY 0|ZSXIZME6] 2ot
CCOAL PLATE HRSHEET FLEET BUNKER
step HIREHIRE —» HIRE —» HIRE —» HIRE —» HIRE —» HIRE
0 0 0 0 0 0 0
1 0 0 0 0 0
2 918765 002504 000255 027687 023727 1003975
3 842808 002723 001501 074318 1026233 003405
4 771913 003073 1002297 125237 027581 005757
5 708613 008637 1002378 1169369 028127 01432
6 1652852 021255 002191 1202259 1028215 1026397
7 604975 1038985 1002319 1224596 102802 038161
8 156503 1058539 003091 1239172 1027688 047538
9 532471 077239 004558 248705 1027308 054214
10 1506352 1093596 006609 1255095 1026926 1058701
11 485616 1107092 009077 1259475 1026564 061668
12 469281 11779 011801 262469 1026229 1063659
13 456513 126025 014643 264426 1025924 1065042
14 446631 132207 017496 126556 1025651 066043
15 439083 136734 020274 266036 02541 066788
16 433416 13995 1022914 266004 1025202 06735
17 429253 142144 1025366 265605 1025027 067766
18 426272 1143553 1027592 264977 024882 06806
19 424197 144371 1029566 264244 024766 1068249
20 422788 144762 031273 263513 024677 06835
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