creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804: 21028-200000105273

A Study on the Forecasting of Drybulk Freight Using
Artificial Neural Network : Focused on the Chinese Iron Ore

Import Routes

20184 8H

s R AR W Rl - oK 2B
% ¥ H



A e KERY EEREE Bm R RS

ZAR €« % @
= R &M & @&
&

R B xHE @

20184 064

HMEEEAER BE RPN KE K

_ollection @ kmou



2 >

i

o
N
o

111

Abstract 000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

A1 Aol WAT =

A 27 o]

=0

ﬁo

Mo

24

12

xﬂg;g- ‘5.,7'Xﬂ ﬁé%]-/_\_-l] }\])g- :ﬂig—

12
12
23
26
29
29
30

i

—_—

0

O
Pl

o
AO

}

f

A 4%

33
- 37

Collection @ kmou



41

41

e At

9|

1. AlA

44
46

48
48
0
52

14
24

A3 2018 Alo] 4%

54

56

A6 2

56
58

5|
i

ol
=

A2 Ao AN

o
nR
H

B

60
62

Collection @ kmou



<I 3-1> 7P AHIBAD O A EE e 12
<HE 3-2> HFGA FAF BEEBE 14
<FE 3-3> Rio Tinto 28 FAF BEE 16
<3 3-4> Rio Tinto H3FA] AJY B FF e 17
<FE 3-5> BHP Billiton 2321 AFQ] B cveerererememienineineieieeeiesesissiseieies 18
<I 3-6> Vale AT AFG] T GF oevverrrminii 19
<TE 37> A7AAAE Z7FE - 7] A (1998 ) wrrverrererssnrninien 29
<3E 3-8> HBA TFA F0] (Feb22%, CER GTmy) s 28
<3 3-9> S HGA]D APAFTE Z20] e 30
<HE 4-1> AFE Euld Z20] Hl A TE s 35
<TE 4-2> AFEE EETF Z20] T AT 36
<HE 4-3> BFI 28 H|Z 3 B} oo 41
<E 5-1> AO]E £ dZ HER |G B o 50
<3 52> Q1 FA A Aol A A B L OF cee 51
<¥ 5-3> ?Qgﬂjt&_ﬂt LS T T PP P L PP PP OITPRPPPITPPPOPIPPPORIRP 53
CHE 54> 2 o 2 AT vt i s 54

Collection @ kmou



N

i
ol

=
<ayg 3-2>

23
25
31
31
39

AA A7 ]

ol
=

K

3

[e)

Z =
o d3A 5

Eis

2
<A 34> AA FLT GDP A BFE e

<19 3-5> AA -

o o
T

3l
=

Ol

g

134

!

<9 3-6> AA A

48

51

N
oH
of
1

el

N

Nlo
N

<a¥ 52> A%

52

o3
95

v —

Collection @ kmou



i
N
g

_#Oﬁ
il
iy
=

_ﬂo
o

=
"o

—

Nfo
il

~
___OO

AL
;.OO

3}
5}

whg o A7}

o] o
2=

b 3 Al

o olZol shs

&

A

olfj7] &olstth=

ZF
X

Collection @ kmou



BX

—~
o

&+

el

A

Aol o =3 %

S

1
o

A1) Aol ofo] 27l A

—_
o

o

ol

]_

AR B A3 A

At 37l A]

™

—_
fite)

AN

oj
ol

A

2l

-
(e

HFEF O 2 4&}o] A

o].g.

FAth 5ol A=

S

oj

Mo

Collection @ kmou



Abstract

A Study on the Forecasting of Drybulk Freight Using Artificial
Neural Network: Focused on the Chinese Iron Ore Import Routes

Kang, Sunil

Department of Shipping and Port Logistics

Graduate School of Marine Finance and Logistics

The study aims on freight rate forecast of Chinese iron ore import route,
using Artificial Neural Network(ANN). ANN is computing system that can

learn from its previous performance, a highly reliable tool for forecasting.

Iron ore is a raw material widely used in steel production and the scale of
the raw material market has grew rapidly over the last few centuries. China
accounts for over 70% of seaborne iron ore imports while Australia and Brazil
share around 80% of the export. Meaning that the market is more or less
monopolistic, thus understanding the surrounding nature of seaborne iron ore

market is essential in freight forecast.

Precedent study corroborated that freight rate is heavily affected by supply,
demand and price in large. Hence, time series of Australia’s iron ore export
volume, China’s iron ore import volume and China’s iron ore import price were
used as independent variables with C5 route’'s rate in 2018 as dependent

variable. Using the above variables, 30 tests were performed as the

Collection @ kmou



convergence occurred in the test beyond certain number. The result showed
that the rate in 2018 would average out to be USDS8.15/ton, which is about
21% higher than that of 2017. The accuracy of the forecast was very high
with MAPEs standing at 16.67%. Even though the results were highly

satisfying, the study bear few limitations.

ANN itself can not present logical explanation between the nodes and the
number of variables used in the analysis were limited. Also other analysis
models should have been performed to cross check the result with ANN but

the study only includes a single analysis model.
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1993 358 4.6% - -
1994 383 7.0% 20.05 -
1995 404 5.0% 130.35 -
1996 392 -3.1% 128.62 -
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A& Clarkson Shipping Intelligence Network. (2018, May).
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L
o
1%

ol

188 ¢ Folvf o Zhedl T Sust 20008 ol F A e 4

AbekS Holi 9t}
<# 3-3> Rio Tinto & 34 2=

. : AN

SRR BAT A 2149 (M=) g A7
Brockman mine Rio Tinto Tom Price Pilbara 8.7 1992
Brockman 4 mine Rio Tinto Tom Price Pilbara 22.0 2010
Channar mine Rio Tinto Paraburdoo Pilbara 20.0 1990
Eastern Range mine Rio Tinto Paraburdoo Pilbara 20.0 2004
Hope Downs mine Rio Tinto Newman Pilbara 30.0 2007
Hope Downs 4 mine Rio Tinto Newman Pilbara 15.0 2014
Marandoo mine Rio Tinto Tom Price Pilbara 15.0 1994
Mesa A mine Rio Tinto | Pannawonica Pilbara 25.0 2010
Mesa ] mine Rio Tinto | Pannawonica Pilbara 7.0 1994
Mount Tom Price mine | Rio Tinto Tom Price Pilbara 28.0 1966
Nammuldi mine Rio Tinto Tom Price Pilbara 6.6 2006
Paraburdoo mine Rio Tinto Paraburdoo Pilbara 20.0 1972
West Angelas mine Rio Tinto Newman Pilbara 295 2002
Yandicoogina mine Rio Tinto Newman Pilbara 52.0 1998

A& Iron ore mining in Western Australia. (2018, July). Retreived from
https://en.wikipedia.org/wiki/Iron_ore_mining_in. Western_Australia.

s gAY FHFA LS 200089 Eo] ZtSE FHAE Ho$ith HgA
RS 20079 71F 19 44705HE A 201260 = 29 46008 E SR Z715HY
om 2017d0l = 39 2980WHE S 7] 25

FEF A5 20124 29 52704HEA 20174 39] 3301THEC R °F 8000
E Z7hskd e 201839l += 39 3,000%HE ~3294,0009HES AAkE o H o]t}
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<3 3-4> Rio Tinto 2334 A4 &3

d= AN (ARtE) | A SUte | FEY (ARE) | A ShE
2012 246.0 - 262.7 -

2013 259.0 5.28% 266.0 5.26%
2014 2954 14.05% 302.6 13.76%
2015 327.6 10.90% 336.6 11.24%
2016 329.5 0.58% 327.6 -2.67%
2017 329.8 0.09% 330.1 0.76%

Z+&: Rio Tinto Annual Report. (2012-2017). Retrieved from
http://www.riotinto.com/investors/results—and-reports—2146.aspx.

BHP Billiton®] 7%, Rio Tintod] ©]o] &5 F HAE HGA Ayaleko] @
< wolA Fak JAlolt & JA= UA, AE ek 59 FE 2 AT A

Arkste] dvfshs GA ot

AA7F HAsta e FFA FBE F 63222 Newman, Area C, Yandi,
Jimblebar, Wheelarra, Samarco’} At} o] & 7} AAbeko] @& 318 Newman

% Yandio]™® o] fF s Holx A3F AAbaF 7hH oF 50% 7hiFo]l Aakd

Aol HPA A FEFHL 20079 19 1,5605HE A 2017 o= 29
6,830RFE S 2 117 28] W& 792 AAANE Hogon &% 9A o] H]

o= FoE Tk
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3% 3-5> BHP Billiton E 34 A}g] &3}

dx A (ARE) A F7HE TEF (WHE) A F7HE
2007 1156 - 114.97 -
2008 130.58 13.0%% 132.18 15.0%
2009 133.14 2.0% 134.18 1.5%
2010 145.06 9.0% 144.6 7.8%
2011 156.06 76% 157.01 8.6%
2012 185.61 18.9% 15547 -1.0%
2013 197.89 6.6% 200.37 28.9%
2014 236.01 19.3% 234.22 16.9%
2015 268.02 13.6% 270.01 15.3%
2016 262.72 -2.0% 263.62 -24%
2017 268.30 2.1% 268.23 1.7%

A& Operational Review. (2007-2017). Retrieved from
https://www.bhp.com/investor-centre/financial -results—and-operational -reviews.
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Valerts B2k Ao 294 QAR A9, U2 Hg ¢ Aus 294
wopol el 4olo] WAl Fo ZheH T0%E Wolrbe BAA e JEET %
oome AA el 5o hed 4%} FFNA FEHE wF R 294

Fol Fa FUMNY F T BRE £ 9

ValeAl= B2bd oA =ZA 471 A9, Northern System, Southeastern

o2

System, Southern System, Midwestern Systemol]A 107§¢] #3344 JJBE &
sla glth o] 7}ed S1ID dBE 7 H 294 Sol7F Fakolt}l ValeAt
201613 12¢ 2ebd Ibama 37 ool HdAZHEE &5 10d IF S11DFA

s

1o
Ho
o
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o

s7HaS A58 en 201749 14958 5 34 95 JHAS AT

o]F AAAQ FEE o)gst ETE AA AAHES A F 10lkmol o2&
Carajas Railroad(EFC) &5 A}-838te] Beld EXo] 91X Ponta da Madeira
Maritime Terminal (TMPM) . & o]&3a}A Ht}. o] gk A~ o g <lg] ValeAl

T e or Q% BAY %stE A W% g 9= Aow FAd.

F 3-6> Vale #3A Ay &g

A A (NRE) | Ag 248 | e (UUE) | An 38
2007 295.90 = 262.69 -
2008 301.70 1.9% 264.02 0.51%
2009 238.00 -21.1% 229.17 -13.20%
2010 307.80 29.3% 254.90 11.23%
2011 322.60 4.8% 257.29 0.94%
2012 309.05 -4.2% 258.10 0.31%
2013 299.80 -3.0% 264.60 2.52%
2014 331.56 10.6% 255.88 -3.30%
2015 345.88 4.3% 276.39 8.02%
2016 348.85 0.9% 293.44 6.17%
2017 366.51 5.1% 291.33 -0.72%

A& Vale Production Report(2007-2017).
Retrieved from http://www.vale.com/EN/investors/services-investor/Pages/default.aspx.
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A A £ 2ERe WA QR B FAoR AN Aol 44
Hof gglon, Azkel Aol wel F3 AA AN G 1 FEI GG
AT, BH 2o 4ERE) A4E F7F 9 AA 2% 8 A5

Z7HAE Kol gt}

ofr

_—

obe) <1y 3-1>olA miFe], Feol mEw Fo SrbEe AR BEFS
1990t Az Ht 491 E mwro]gloy, 20009 £ 69 50005E 7htke] 5
bt o, 20119l &= HxE A7 =57 109F =3 2017ded = 149 7,000

=
=
ME FEOR FrhhE Bag wTh

B 20004 E JHoR AR BEFS HARE] AzERen, 1 o
FHE F7 d2o] ALY A& A7Je]7I% stk 2000~20108 Abo]
of GDPE <7t Wit 10329% Z7kehgien, olgld A4 HAL wgow AT o

Zeh A TE AR AN 52 A BB F9] 9= Srbshdn,

1600.00
1400.00
1200.00
1000.00
800.00
600.00

Mil Tons

400.00
200,00
0.00

SIS FFSF S

<29 3-1> 22Y A3 E5H 93

Z}5:  Clarkson Shipping Intelligence Network(2018, May). Retrieved from

https://sin.clarksons.net/Timeseries.
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1968 AHE o]% 1973 Aol 100%H=S Holdd ofF 19819 1,000%HE,

<E 3> AR =7 - 719 £91(19989)

e e 719 &2
TR . 27 A= - N A A
e () I EFEH ] )

19 =y 114.35 POSCO Sk 25.57
2% LE) 97.65 Nippon Steel JE 24.07
39 o 93.55 Arbed Group AR 2T 20.30
4% =d 44.05 LNM Group il 17.20
59 2] A o} 43.82 Usinor T 16.40
69 Sk 399 British Steel EED 16.31
79 Z2Ha 25.8 Thyssen Krupp Stahl =4 14.80
8¢ B 25.76 Riva Group ol erg]o} 13.31
94 S-eteol vt 24.45 NKK U 10.54
104 % 23.86 US Steel vl = 10.17
Az FRAPAE - 37 A2E 2(199), pp542~546, pp.5o6~55T.

F Seve 37 dde AA 1Rt ANE Age FPe AsHos
H3 welgkon, 2007d POSCO7F AlAl Hx= 71 Fujo H3AE 7he
flo] ARARZ A48 5 2lE FINEX A8 A3alv A4 o8 33

oh 1elal 20109 Al AES W3 HEE JAAAHALE T ¥ v Sl

gy vl 322 Arcelor Mittal, China Baowu Steel Group, Hesteel
Group & Toa THOE Uit HZ gAso] ol wet 7k Aol A
Ao R H7F Aol aste FAE BA old wEt HFA FY A

oA AA = HTE Fasdlon, B34 F9 HlT2 19919 7.8%¢°l 4 2008'd
4.

N
=~

Y

59%, 2017l = 491% = FFAstsith
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B0.00 12.0%
00 10.0%
&0.00
| 8.0%
50.00 - ]
40.00 = | 1 : J 6.0%
. 2 -\/f\\""‘““"‘-.ﬂ.
20.00
10.00 2.0%
0.00 0.0%
o ] A A My ] ] A
Dy By
CAIC I I g A
s T M e —— YA AL HE

<9 32> 3 AYY FU4F 2 AA AP NF 5P

Z}&: Clarkson Shipping Intelligence Network. (2018, May). Retrieved from

https://sin.clarksons.net/Timeseries.

o gekol b we 359 4% Premium Brockman, Brockman, Other
Hematite, Marra Mamba, Channel Iron Deposit, Magnetite 522 %95 F+&#3}

a9l

Premium Brockman® 7% A3+ unt Whaleback ¥ Mount Tom Priceoll
o]l o e FHlolw xZn| Y HPA o= "t & Ao A=E H
B Ql o] Ao ddstse &5t AEA 9 dFolny AL 66% H

(Fe), 0.05% 21(P), 4.3% o]4tshar2(Si02), 1.7% Atst&F 1w (AI203) & =3l

Brockman®| 7-¢ ¢l kol HluA w2 Holn ddsta JHAM FJHE o
C

= o] 5o

i)
X
fols
N
2,
R
N
ot
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2 Az 4L 62.7% E(Fe), 0.10% A(P), 3.4% o]kt 4 (Si02), 2.4% At
3t F 1 1 (AI203) 2 o] Fo] 2 9

Other Hematite®] 7% Pardoo, Koolan Island #4F SolA F2 Aalyw A4

& 57.4763.8% A (Fe), 0.01770.09% <1(P), 6.1377.07% ©] A3}t 4(Si02), 1.0172.4%
Absl e u H(AI203)2 o] Fol A4 9l

Marra Mamba® 7% FEA & FEZ2ZH4 Nammulok, West Angelas,

Cloud Bleak “sellA o] o] Fojxt} 42 62.0% & (Fe), 0.06% 1(P), 3.0%
o] 23k 4:(S102), 1.5% AFst-F1] 5 (AI203) & o] Fo] A gltt.

Channel Iron Deposit®] 7d-$- Robe River % Yandicoogina#| oA F= =

ol¥w T4 58.0% H(Fe), 0.05% <1(P), 48% olAiFstit4(Si02), 1.4% Atshet
T (A1203)2 o] Fo A Yt

Magnetite®] 7% Balmoral, Cape Lambart, Karara Ao F& wj#o] %o

dom, F4L 66.3% HFe), 0.02% <1(P), 1.9% ©14k8lt4(Si02), 0.4% 2+3}e
15 (AI203) 2 o] Fol A git},

77] B2 E98 Ad 294 £

gtk AL 2A A el wE ¢ 7R w42 62.0% d(Fe), 0.09%

A(P), 40% olkshtA(Si02), 2.25% AtstdFrE(AI203) ZLe]al 58.0% H(Fe),
0.05% <1(P), 55% ©l4FshtA(Si02), 1.5% Abstd-Fn|3(AIR03) = o] Fol A Ut
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B Premium Brockman
m Brockman

B Other Hematite

1 Marra Mamba

E Channel Iron Deposit
m Magnetite

<a¥ 3-3> 25 H3H W S99 HF

A& Richard, O. Australias ITron Ore Product Quality. Retreived from
http://www.google.cm/url ?sa=t&rct=j&q=&esrc=s&source=weh&cd=1&ved=0ahUKE
wjOyLS3nqvc AhXTwrwKHXiRCSUQFggmMA A&url=http%63A%2F %2Fwww.austral
ianminesatlas.gov.au2s2Fmapping %62F files%62F australianironorequality. pdf&usg=AOv
Vaw3omM62BW_wOTK5ZdLy-xsf.

nebdel 79 gl 2308l EOR 5% @ Fwe| olo] 39%] N3

Aol A AiE = Zngee B5 663% H(Fe), 2.8% o]kt A (Si02),
1.2% AFshdFu3 (AI203) 2 o] FA AU & A GolA it = dvt 55 A
FA L 645% H(Fe), 4.8% o]2ksl12:(Si02), 15% 2FsdF1]H(A1203) = ©] F
oAAUL. & AdE FAEE T3S 319 Brazlian Blend Fines(BRBF), Iron
Ore Carajas Fines(IOC))E &% 1 dow BRBFe Z$ 74 625% Z(Fe),
0.07% <2A(P), 5.2% o]ttt 4(Si02), 1.80% AFstedFnF(AI203)Z o] Fo1 A it}
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<# 3-8 HPA 7HA Fo] (Feb2%, CFR F=)

HE 317} His 33t 7}
1980 12.15 2000 1245

1981 12.15 2001 12.99

1982 14.05 2002 1268

1983 1254 2003 13.82

1984 11.31 2004 16.39

1985 11.49 2005 28.11

1986 11.36 2006 33.45

1987 10.94 2007 36.63

1988 1051 2008 61.57

1989 12.03 2009 79.99

1990 14,05 2010 146.72
1991 15.03 2011 167.79
1992 14.31 2012 12853
1993 12.58 2013 135.36
1994 11.45 2014 96.84

1995 12.27 2015 55.21

1996 12.97 2016 57.68

1997 13.04 2017 71.07

1998 1341 2018 74.35

1999 11.93 - -

ZF&: Iron Ore. (2018, May). Retrieved from https://www.marketindex.com.au/iron-ore.
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<E 39> % ABA ANT Fo

= Z5 494 ANFIUE) A7 S %
2002 225.8 -
2003 253.8 12.4%
2004 299.7 18.1%
2005 396.8 32.4%
2006 574.0 44.7%
2007 693.0 21.6%
2008 784.0 12.3%
2009 1,069.0 36.4%
2010 1,141.0 6.7%
2011 1,259.0 10.3%
2012 1,400.0 11.2%
2013 1,451.0 3.6%
2014 1,514.0 4.3%
2015 1,381.0 -8.8%

Z}&: China Intelligence Monthly. (2002-2018). Retrieved from

https://sin.clarksons.net/Publications:
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o] % 2000 el A% 2001 12€ F=o] WTO| 7Fdstel weh oj=74 F2
w A aga B, Axd, AAd A5 23 s AR A4 Ade
ol 10d 3+ 10.29%°] GDP 44E5 24383t

20109 F-E = 124k HlFo] 10%H = HAagh vbd

—_

, 22k Abiell M AitE &

o Bvjets =, 59 EF 589 59 ARA Y 52 33 A8

_4

MI

o2 BAsg oy o5 & 2017d 74X GDP7F Bt 7.95% 43333t

-10.00

UK

Korea

<a¥ 3-4>AA F85 GDP A% E
Z}&: Clarkson Shipping  Intelligence Network. (2018, May). Retrieved from
https://sin.clarksons.net/Timeseries.
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<9 3-5> AA - T 2 A A%
A Carkson Shipping Intelligence Network. (2018 May). Retrieved from hitps://sinclarksons net/ Timeseries.
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Z}5: Clarkson Shipping Intelligence Network. (2018, May). Retrieved from

https://sin.clarksons.net/Timeseries.
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% 41> AskE Erlel ol 2 A%
2018
Ernld 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 f'east
cas
BN Tomre
M 19298 | 1850 | 21,041 | 2331 | 23723 | 24936 | 26445 | 665 | 2126 | 8663 | 296/0
eS
%
1% -4% | 13% 6% 6% 5% 6% 1% 2% 5% 4%
Change
A& Clarksons Dry Bulk Outlook. (2008-2018). Retreived from https://sin.clarksons.net/Publications.
ole} wtlZ A7|7F T3 Al Ak Fgk E3ekAl HH, o]l A AFsk 7]
ZoF vl RE Qe dEsE et JFS vy & ¢ Ao &3] HF
AL AR agla dRE HA 3y gEolgta dAow, FAYM vk BAMS
2 EWE e dF7E Afstae AA TRV 8E nTol 5% oS AA s
SE (3, Ag, &, HAro|E/dFug, 134)S Ha 50 stEolgta F
21},
<E 4-1>2 AA Sl "etEe s = Folold. UsE A e H
, 59 3t} AstE HlFL 7|t AEFE
EZolx 3Lt} 2008119 A g 55%el A 20139 = 60% 18] 20173 = 63%
Zb+dl 3d AstE U FFA Y HF
AR

TEOR Uk Eeus Bald ol

mgol B3

A&H oz FH%olE moja glov
2008 43%0l 4 2013l = 43% = =LA AFol7h gllont 2017d = 46% & M
7

Fol wol
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<E 4-2> AEYH By Fol W AW

Mz

T 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Iron Ore 837 | 897 | 990 | 1,050 | 1,107 | 1,188 | 1,340 | 1,364 | 1,418 | 1,474 | 1,520

Coal 790 | 804 | 926 | 998 | 1,111 | 1,182 | 1,216 | 1,138 | 1,142 | 1,197 | 1,217

Steam Coal 594 | 619 | 698 | 780 | 886 | 924 | 960 | 892 | 896 | 940 953

Coking Coal 196 | 185 | 228 | 218 | 225 | 259 | 256 | 245 | 246 | 256 264

Grains 319 | 321 | 343 | 344 | 376 | 391 | 432 | 460 | 481 | 515 527

Wheat/Coarse | 240 | 240 | 246 | 254 | 280 | 287 | 315 | 331 | 347 | 364 368

Soy bean 79 81 97 91 96 105 | 117 | 129 | 134 | 151 159

Major Bulks | 1,946 | 2,022 | 2,239 | 2,392 | 2594 | 2,761 | 2,988 | 2,961 | 3,041 | 3,186 | 3,264

Minor Bulk | 1,602 | 1,402 | 1,678 | 1,682 | 1,736 | 1,823 | 1,844 | 1,871 | 1,868 | 1,910 | 1,969

Total Dry Bulk | 3,548 | 3,424 | 3,837 | 4,074 | 4,330 | 4,584 | 4,833 | 4,832 | 4909 | 5096 | 5,233

% Change 2% | 3% | 12% | 6% | 6% | 6% | 5% | 0% | 2% | 4% 3%

A4&: Clarksons Dry Bulk Outlook. (2008-2018). Retreived from https://sin.clarksons.net/Publications.
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L AA si& A i A4 d3

Baltic Dry Index (BDD@ =gholH A s|dAdAFE dixsts AFolt. &

—l>
ftl
X
—_
©
O
O
rL
—
—
e

A4 7 Baltic Freight Index (BFD)ZE thA g F3H2-90%

1978 2 gl

BFI:= 198549 1€ 49 2 EHAow FAjo= 13709 Voyage =25 7|02
Atk BFI AHA 6 AlSH g2l 715X A4l b

o
3
D
a
=
2
<
U O.?{_'z
it
l
2
o&i o,
i
N

T st 77 25%~20%= Aol shAl A-&H Tt

<% 4-3> BFI &=4 HvF A%

Route Size Cargo Route Description Weightings
1 55,000 Light Grain US Gulf to ARA 20%
2 52,000 HSS US Gulf to S.Japan 20%
3 52,000 HSS US Pacific coast to S.Japan 15%
4 21,000 HSS US Gulf to Venezuela 5%
5 20,000 Barley Antwerp to Red Sea 5%
6 120,000 Coal Hampton Roads to S.Japan 5%
7 65,000 Coal Hampton Roads to A.R.A 5%
8 110,000 Coal Queensland to Rotterdam 5%
9 55,000 Coke Vancouver to Rotterdam 5%
10 90,000 Iron Ore Monrovia to Rotterdam 5%
11 20,000 Sugar Recife(Brazil)-USEC 5%
12 20,000 Potash Hambug to WC India 2.5%
13 14,000 Phosphates Aqaba to WC India 2.5%

A& Baltic Exchange Indices Calculation Methods and Upcoming Regulation. (2013, April).
Retreived from http://www.imsf.info/media/1039/market-indices—-calculations—etc.pdf.

BDI= e e A A7 SRk 9 #4749 S}HEY AgelH,
c2tolda ] AW Cape, Panamax, Supramax, Handysize SolA dZ ==

M4, 7 g2y 2 nFd we AEAE 4gste] wEaL Ytk BDIE
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19854 19 7] 1,000¥E= dALojlon AP X 4=3= Baltic Capesize
Index (BCI), Baltic Panamax Index (BPI), Baltic Supramax Index (BSI), Baltic
Handysize Index (BHDZ &5 o] )

BDIAA o= A FR A7k 25%9] vle2 sAdsiA A= glaloy ddd
Tonnage #to] B A9 A& 2ol7] S8 2018 19 278 BHSIA 4+

BDIo| ot A ede=vhal TE S WEsEs)

BN
o

¥l 7}=2+= BCI 40%, BPI 30%, BSI 30% % 2® &t AsE&A F+ 3}

il
Mo
opy

H] &2 Capesize 62%, Panamax 20%, Supramax % Handysize 18%% *

e
ol

}™, Tonnage H]% 9A Addz Add 2po]E HWlth

BDI 4+ &4

Cape TCavg + Pana TCavg+ Supra TCavg + HandyTCavg
4

x0.110345333HRCT

Haigh et al.(2004)o] <J3}H BDIZF %3 & 7] ol dFH Al AAAELS g+
o] Ao daAgo s FHNE FAIIE sdeEn S AsAe 4
A A A A7 Hi= 7] 2AHunderlying asset)o] Z a3t & 7%

ApAbol et Alokwtz Ao wieE = A A= (Physical Goods)o] obd a4 A H]

st o5 T8 A5 s ae] AMsd daas #ed + de AR
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Z}::  Artificial neural network model predicts hardness. (2018). Retreived from
https://www.google.com/search?q=artificial+neural+network +model&source=Inms&thm=i
=X&ved=0ahUKEw]__v_TovjaAhUSh7TwKHZ4ECgcQ_AUICigB&biw=1440&bih=770
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