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ABSTRACT

A Study on Financial Feasibility of
Ship Investment Project using

System Dynamics

Choi, Jung Suk

Department of Shipping Management
Graduate School

Korea Maritime & Ocean University

Advised by Professor Lee, Ki-Hwan

This study is initiated to overcome limits of current method in purchase of
vessel, requiring immense amount of investment, and to stimulate virtuous
cycle by introducing financial feasibility of vessel investment project.

The objective of this study is to develop a dynamic and systematic vessel
investment economic feasible model based on casual loop between variables
affecting business performance in purchase of vessel.

To achieve the objective, this study conduct establishing of financial
feasibility of vessel investment model using System Dynamics method. Then
perform simulation to get the dynamic DCF. Finally conduct comparison
analysis with the commonly used DCF method.

Formerly, feasibility studies related to purchase of vessel was not actively

- Vil —

Collection @ kmou



in progress, despite the critical importance of the study. Most widely used
vessel investment validity method is DCF based profit estimation. This
method holds limitations; under the DCF method, income and cost affecting
business performance is merely estimated through fragmentary practice to
project future profitability. Thus, DCF method holds limitations since the
method does not fully consider future market condition. On the other side,
vessel investment requires minimum investment period of 10 years, therefore
enhanced realistic method to project income and cost is magnified in
businesses.

System Dynamics is a dynamic analysis method performing simulation,
using casual loop between social phenomenon and dynamic system. Hence,
system dynamic method is regarded as a realistic method since it estimates
future income, cost and profitability in consideration of casual loop between
various variables that could occur in a respect to vessel investment.

To fulfil the above statements, system dynamics through 5 processes
using financial feasibility of vessel investment project is performed.

First, structure of system is set in place then income and cost factor
variables in evaluation of business performance and using analysis of actual
case is selected. The case used in this study is a 1,800TEU container
vessel ordered by a “A Korean shipping company” Case which evaluated
business performance following vessel investment of financial amortization
period throughout 12 years were used in actual Empirical analysis.
Based on the case, to evaluate dynamic business performance using system
dynamics, 6 variables: income, cost, business performance, shipping market,
world economy, financing market were selectively applied in particular
model.

Second, casual loop diagram between 6 variables are structured and casual
relationship stream in variables affecting financial wvalidity evaluation is

examined from qualitative point of view. Prior to the structuring of casual
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loop diagram, relationship between income and cost which affects business
performance immediately are set up and causal relationship with shipping
market, financial market and world economy are identified. Besides,
additional casual loop diagram is established for various variables used in
projection of sub-model, bunker price and second hand vessel prices.

Third, in a step to stock flow diagram, 3 main models: income, cost and
business performance, 3 sub models: bunker price forecast, freight rate
income forecast, second hand vessel price forecast are established and
estimated value using dynamic simulation is forecasted and enhanced
business performance estimation reality.

Fourth, objectivity of simulated result in accordance with reality is verified
by comparing the result with historic data. Variables used simulating
estimation of studied model are bunker price, second hand price and
government bond. R’ results between Historic time series of variables and
simulated result were 0.989, 0916, 0.998, showing high -correlationship.
Furthermore, MAPEs results which is used to see coherency between
historic data and simulated results came out to be 10.01%, 10.19%6, 4.16%,
showing suitable coherence.

Fifth, Dynamic NPV result derived from such system dynamics is
compared with NPV result of general DCF method. Dynamic NPV result
revealed to be more conservative than the general DCF method based NPV
result. It is analyzed that conservative outcome of dynamic NPV result is
owing to the wvarious factors such as depressed global economy and
acceleration of unbalance between supply and demand in shipping market
was reflected and improved reality in vessel investment.

Under the above performed study, to overcome the limitations of commonly
used DCF method in financial feasibility analysis model in purchase of
vessel, SD model, a dynamic analysis method is applied and induced

resonable estimation based on casual relation between variables.
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Additionally, a new forecast model is established for overall management of
risks in variables used and future cash flow estimation is provided but it
has few limitations of it's own.

First, SD evaluation method, forecasting future cash flow using results of
estimation of various variables and casual loop diagram structured through
qualitative decision shows difficulty in selection of variables from objective
proof side.

Second, limiting number of variable in studied model due to the adversity
in structuring such a model and credibility of performed results is where
the advantage of system dynamics was not fully utilized.

Third, rather than to offer an alternative to overcome limitations of
commonly used DCF method, dynamic DCF evaluation method with SD is
used and could not fully surmount the limitations.

Thus, conducive to improve financial feasibility of vessel investment
project, diversified variables and analysis to prove objectivity needs to be
analyzed. Eventually, objectivity in cash flow forecast and supplementary
analysis method in accordance with reality needs to be applied to improve

credibility and prediction of SD model.

o

= | I ] -L
Collection @ kmou



=

=

2
192

o

.

3t 7

471

gL ge Az, wse) 243 oA

[e]

QLN

i3l

I

A% The A

|

o
il

=eEoigtt. o)

A1Fd AE

|

A2k

A EE 19973 9J3k)7], 2008d ZFEE FEYr) So=
o)

k)

A

11 972 WA
1.1.1. 972 vi7

&

=y
o|J

e
e, S

S

59 =713l
2] 4714

o

LN

&

A A

5

zA 19,

A

ajo

a=N
L

-
L.

Autole}

=

=

| =

°

A ela
ya

=
N4l A FHAe 4T EE FAA

Fal oA
E

[}
w1

Aur

SE 3 gtk Ofeds B

Al
=i

=

=9lo] a7

1=}
£

d

[¢)

AR
=

=]
=

}

<]
gl

0
o

o)
2

o}
—

1,
1

3

Ha ek U erIdES dle 7] weitk 7t

JEEEE IR
B Z7h o] /14 AAe] BAo]

5
g

X
=
A

E

=
s
|

H

Mut Exjol

3)

=78e T

el

B

b olsl7} uiekol

h A

2 2 Al Wi

=
=

7ht

3

3L

1&

A
i

T
e

o] A

=
=

AARE, o]

o
il

g

N

)
X

el
10

dgoltt. wWebA Ao Wate]

= A
=

3

urgsA 2

A
A

Ngo=z

N
¢
N

0

]

613

=
2ok A2E AN £4 ey

3

0

oy

A

7 mde] Hg

o

]

Y2

Collection @ kmou



ok 7371

9

=N
(¢}

0

g9l 17k 7}

E
MapsA) o)A}

%
YT %

A,

s,

A7)
AL 5 9 Aol mekAl A7ES ®

A1} kol

}

k<]
il

=

.

w}
o)

o

de7h de

g =] iz
#

212
o

P2l

AA

1

R

3t
3

o

hud

1

A
0|

‘]

hs

&

5
s

=

fu

AT
9718 WA

1.1.2. 972 &3
H

FdEFaol o
HEol o

=

B

o)
o
)A

off

=3
o

Zasl

|

£} o AAA A7)

5171

[

2%

=

=

0|

olt}, I1¥E=E

A}

=
-

b RS PEsel AR Yol o

N

ot

LAEL AR Tetgross £

}

k<]
i

bag

i<

]

=

o
et

A713AL ]

1

sH3 7He 283 AHke] w3 F8 Bdol

[e)

Al Hstoll gk AAA tE e A

o

9, 74

a

=

e R

B

A, Az chele st 2

=
=

A, A

12 d7¢] H4
1.21 972 1

A

s Aeoides

7371

=3
ASEA

< L800TEU ®W=vutz ZEolyAloltt

)l

R

17, =)

H
R

37}

L DIERPAE
AA Th2 MZo] ws| =] wRe] M Exo]

=]
=

ARSI [ PRS-t
Collection @ kmou

o



e

734

=

.

u}

g o7t dagh ol

stjjel
A3

ur}

=
LN

%121 2] (Cascading)

el

37] wioltt. AsloluM A

S

A

ool

)

4

Ry
gt

Bz gerh M 88

72
goluy

+d

S

AE AARAOR

ke

o

of

A

T AXMARe] 1,800TEUT 7 E oY

]

‘m,d

)
—~

‘m,d

el

AR, A 2=€ tholyu

1
R

A7l e W)

&

g

]

g it

1

|

galz D%

1,800TEUw

El

)

T4} NS £E5
122, A7) W

‘(_‘D,]

of

AHEUY DCREFEESIR)7]

I EE R

[¢]

5]

hyZ

| ANEA ARA B

Collection @ kmou



AR, E=" FQ QAL u"lgteg Ax 1,800TEUT AHUAS tiao
SHE AR BHEEES ket 712 Fa A H9A Hrbd

DCR(E==5EUH) v £4 3 Azdttoluigz Frpdel izt 45 A+

rg u

il

13 d79 74

A7 A0 mE dae [2d 13 2o, ARedMs AT wAds 54,
Holel Fo FAE s sk, AR ol8F nAME AElEzl A FFH
B Brke] Ade adiskal olek ddd A¥ dvE aEEit. 1gx
HEAF A2 B B7F AT Al2E gl gt =2 g

re
-
o
[‘_1.4
_1111

A3 Wk mE FEAME A1FE MEA ARH B Bkl AT 9
DCFER S AWsh, 712 wiel 2H A% Sotsln A4FoRH A2e
Bed e 224 AMsdD. E=R AR W7 2l 73 99

J

=
BAEel AsY toludag #53 mAS FEe] A% P, A4 2 o

>
2 rlr

-

>
I~
o
>
o|N
M

S~
2
—‘F
>,

)«

T,
v
o
=
i)
[
il
X
oo
ot
il
i)
-4
e
o
Ho
gi_r“
-4
ox,
29
&
Y

AAAAE detste] JAIAEE AAFsta, A2d Fxo wE ¢dt v,

a3 22 dEw 2 2dy T84 AEdHeld 2de 7EIiY =7 4
T e AA Bkl SUd d@®e viAe fase ¥

Tole) RdEE et mE] A7IEste] wE FEE #xe
AAe. 2Ear Algdeld Edl tii BdAde HFska, ASE Al
2de &8sl 1800TEURE ZH oW Fxbol dtid AFA B8 442
AEstaL, 71 EAUH DCFEY S RluEAdE Fall, B4 23wkl 7HA
oo & dofsisith

A Aeom A7Adnet AA, A7 dAH B FF AAE 7]esiih

rlo
o

13
Lo

ofr
ol
-

(]
& fe
o x

A

o O o e/

Collection @ kmou



A1 A2

Z

A27 ol &

aF

AFFA AT 6F4 Bt

PO EES

APAT 12

APAT 12

A3y BARd 75

NES AR &FAH | A=" teldgzg | AFEAS 9T 303
e R B 243 Yr1uy As
[
Ay Az
| | |
Nk \ ! TR AF
| |
[
| AFAE A4 |
NEdod 2d 7= =
sH mdlo] g SEA JSEA DCFHH] o]
| *1%%1101/&[ 2d AF | e
[ AEdod FUS F8F AFEY | AR
| B4 Hrt
Nzd GolJd 28 F&F HurEx]
B4 st
|
N2® tolga Brhae] §84
[
As5% A&
| | |
AAE 8 gEag | | a7 FAF

(29 1] a7 74 2 4%



A 27 ol&gF xF

211 AF3 B4 B7ke g

FARQOB)E 34 DL Aol 71Aske] WS Belolgkn T ) o] Wl
M9E ojgA AAstitiel meh AAHelss oiFle] ojr)zh gekxitkn A
ArlalEe dael Belo] %7 AAel AABHAA FFE VA Aot 08 YA
EE BARAT 9% W8 AR TR ESE P Folrh v,
KDI%%?X}%W&H(ZOOS)% 2 AYANAR A&H s AREERL oz i

3 W7keh AAA
A7k NPVH, IRRY 5 %‘7} A eI %E@ P AT 57}

oM,
__>‘4_“
oX
e
1
o
N
o
2
o,
oft
i~
M
1z
o
i)
=
o2l
o
e
a
N
:24:
_IZi
g
oft
ox

AT A =23 9lold wEEelok & Thekst HyleolE seh ARA
B2 EAo tigk 7 YEF 0|3 7]E AN 1 ajlo|t) dukz oz

A2 A AT 9ol Teselsk & Agoz: BuA 34, WA a9,

__CIJ_
BEAFA Sl BE 12 agleln, F2 ¥
e,
Mo s AR Ry Wk ATEAS FOEM BY JFeE AFEEO
BARCE Byel YeAd W oRE BUSE BAPHoM, ZedE

oz o] v 5 Jhedt Fdo] ZRAE SHxTe HEEC

Collection @ kmou



AgtFA 7H T2 EE Ly ajlolth

0

A5 efgA H7ke] 7del tlsl] Fabozzi and Peterson(2003) Al Aol oigh
A B Bkl SR #43 sHoEA Y AR dF5S bEes
A2 AR & AAE Briete BAHelg Ao ol F% HF B4
AR Ade di3Es Aol Fafdd mE APA vl ouHd A wt

3

245, AFH B4 Brke olEd F ede AdshA E4ske Ad 9nE

ol

-

FOEA Al B BARe 8T 598 $3A2

At F4A oA FuHY) WA HF FHoEA B P B

2
-
X
o,
ofl
ox
o
AN
rlr
>
4

94 ke FAAS BHAM AF Fa ZEAEd]
s gasiel, TAF onl me Al AAE 9ol
UZsolok sm, ol& AZH/ sl BIEH(Cash Flow)? HRFE(RR)S

B Zlo] Fasttn FAHh

=
ot
ul
ofl
ox
o
o
i
o
N
£ ¢

Hofstrand & Holz-Clause(2009)= 72 B34 71 dadol disl tha3t 2ol
A8tk
1) AFH BH8A Brhe A ZERAEES Wds] fEsa deld okt eEs
AN 7
2) B4 A i 7heH 7P Aol &2 HIzRY2E AdE 5 e 73S
A&7

3) e 2AEE Tl At AFA7IE0] R Ths A el Z1ES AlARTL

4) At FA Z2AE F30 A W eass HEE] AT
5) Alat FAF 2719 F8 g2 2lsdd U7 Add AEE T FARM g

Collection @ kmou



9) 7H& miH < FA FEo] FAJA N te FRE AT

213. AF-2 Ao Hr} B

uj
ofl
o,
Lo
o
N
rr
e
al
ot
il

(el DCF: Discounted Cash

2)
Flow)e &3l =351 Atk DCF= A FA & v# 85 7 @555
A3 AL IAsto] FATEA S A BRAS Brkske ol ojn IS
7hsd dasEoldt FRUETAM FRhEdas AT Ao AgFEAe] wE
FHLEse T3 = JMed DEEF(°lst FCF : Free Cash Flow)E <Jv|gth

FCFE Hlgo= =33 ARPEAIE AFE @gdolA BdAdol e A ARE
Jsb7] 9k W WHoeEE FE NPV(Net Present Value: =3A|7FXH)3
IRR(Internal Rate of Return : WHF9EMH)o] AREEHIL Utk o] Hiolx ¥ <-Bl&
4, FAdSAST B7PEHMDSCR) sol A FAE A AFH HEAd HUt
WHog AREEHI UANL Seride FA #HAA M F83skA a7He

H7FES NPVeF IRRolE & &= Qi) 1 ol A e-H]

d

ul

¢
oL

EL
N
[isd
Aui
rlr
of
of
it
R
ox
)
1o
>
e
=2
1
oot
o
Sh
_1>~
ol
hint
o
R:)
z
=N=|
ox
rlot
o
-+

IHolB= sf27]de] da= dolstttar & 4 Ut

=@AZA RIS NPY)S A7 Ajle B8] 339 o= dqyse A58
el el FAAE @A TR AHASA ER)(Discount)sty]  H7heh=

Collection @ kmou



Bolm NPVZE Qo) 3old FAIAE 7oz At FAte] A Bl
ARl Ae it NPVE HE5E2] 7ide F3 47 olsg & o
<2}
-

Aol 19U 4dF 2 19U} vlwste] £ 3k 71X E zka o} dfukstd dA)
199 S 8% EE oz 7|Eoz2 BEAT AL 49 H 136999 7HAE ZHA HY
o Zolth, NPVE 53 FxF g3 H7l= vgle] Ex7|3F 58] BE ¢AFs 55
AR Z H3g o5 A @S ARt ) B e AU o, EEAES
CO, 21l & o I 2L off9} o] xdT F Utk
n C]; n COt
NPV = -
230 1+r)t = 0Q+r)
WEFJEH(EIE RR)S tid AdFARN dAgsss FAAEY oddEe

FUERZ IRt NPVZE 0] H+= #he vt oizdd] 199s FAT 49 14
Hell 2,0009H49] 498 FHE 4 Q= ARRCke] Y NPVZE 00] H+= IRRS
ofgfol FOEE 0% AHdS & Utk

a

S

1291
< ol e LY = I /7))
1099+ 00

betA IRRS FAZIZE F BAske vk s d@ERde o, ¥EAES
[e]
=

coti & wj 7 2L ofef A& W= yak

o|4u} zto] 4kE® FCF & HIEOZ NPV IRRE Fato] AlFEAe] -3

=
S WSk $4e RS (19 28k o] HHE + Atk

Collection @ kmou



I 7 A

< ny -
aT &O o T xr = o R
< )
KR m IH IH - oy ! }
ul < & il of ﬂﬂﬂno.w_ mm_zw
TR o o] % T oy iy = wo&
. u Erfrx Lk
L 5 5 g o o A =
e E‘* o= 1:.._ DT_ o ol 0 m
< 4 e TR = T
vE - ém@wﬂmr_ b <
N T < ‘WO
i m o W T o o o oAE M
W i s W o g T o of B X
o 2 | =~ 4= 7 o < <
p %O S = = o N o o c)
A o A NS N (o T T B
o & | o | ] A TR
<+ T B A R T B F S
e K z K
‘Dro MM X0 ,ﬂl .”Io o — ﬂﬂ_ A_l
(ny = o ol i X a0 o
4 < W g Al [
. - G ~ = B &
o N AU = e
&~ | = ; W - ¥y N oF o TS !
RO —= ____%__u\ R e X oW ok B XN mp S
Ao 7 = e e i T w o m,m _
i - aﬁﬁflmﬂm 5 7L
_ <I _ o) ~
e B og o 7 < N N
oir > F 2= oy ™ Ik
L {ico B RO < 3 N RN
co gul | Wk | — ~ m ® X To zo MM -
oo i | oo I~ e D N = T X —
E 0 oo ENI o x Pow < B O
0 O_ —
o @ A i) — o, R .
o H I*5"Ie v 57 k>
X o R e . <
Kr W= ) X = il = Fs Ww @
olr_L_ | Mt - o0 % M A " ._W_m ™ —
0 10 N 0 = -
ion W E oy W mﬁ o T s (=]
O u | ,l,_ — 2T o o 4+
oF S o) = n_AlL — = L
Mo T N O o XN Q
N ) < m_-w_- N X —
=) . S~ =
< W n R e~ O
Tk )



Ao

_

M 150 USD 19S5 HolAld Au7bA2 2|9 Ale ol 543 714 sl E
o, B3 2d H9<l 20103 =] USD 50009 o]&= 7}7—%01 ey
HAl Aol e ¢ oprlokfFHTRE = TEUY +%d°] 20159 USD
A5k 20161 12710 Eol Uiy HeolvAd FF TVt A AA
USD 2007HA &tehsk Atdl= uehal ok o2 A
37 oA d Byl 429FHE AUEQRAYGLS
ek At cfue] W] g gjaa HERT oy, MukEate mE
= o

Mo ox
o
e
|o

oo
>
)

»
Q
s
+r
AN
o
52

o

off
ot
o
ol
5
e
lo
—
4
N
o

<%
L
3
o
1
oX
e
-

>

Mo Mo
2
e
2

of
==

&
1o
ox
d

)

AAH ARG AL v T £ 1S FH5I o|F 5F BFEEL
BAalel, U85 JI% B AAT B ANE Fol £o14L Wolse ARA
e A B W AEEA] o Baage Adel ZaAsn B

22 A|2-Eltiolufe] 2
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ol ¥]2System Dynamics)t ASI@e] FEE Tx2E Anw
Zutez mdssle] AEdHold Fozm ABAAZT BAsy AL @7

Al2sd thol et 19619 H1E MIT tASte] Forrester m%7} 7138 EobolA]
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Az’ gollE o] AAIRS ARFErE FHE AA3ete Ao 71&sta
AT A7)l F2F J=w FEX(Feedback Loops)E 2vIstH Feldt FE|F
Fe S ou|gith. F =¥ FZ(Feedback Loops)t AME] &Jo] WAEHA =&
As FEE Azke e Bebe AdWsd viXe ¥ 9wy
ARagao] opd kA Al o® QIA|skY thekdl 7H/}_‘?l% E&3te= Zlolth
SEd  #elF¥(Dynamic Pattern of Behavior)e I=W HAHS Fi =EHE
Adghsel dF 7Fed 54 dHE Hole Zlo] ofyz} %ﬂ]zn AFABA O whet A=
T BRA]] AR dehdts Aotk & dAE olsio] tidela, mEe Fxo

ol Al dAle] Zeizt mefe] Al Ao dAL o A ofrdit.

g Al2H"l oY e A2l (System)?  Tho]u) ] 2y(Dynamics)2] A o] 2 A
A 225l e BRI IR dY, BE oWl 29| oln, AAll ot THE
AR FEECAE S gudittd) dolyElzas AlxHle] AHHA WHIlRU=
ARl FAR] WSS orlstn, Az® teojuYxe AR - =d3
TxHst] s T2 #HoE ASFLY AJS sty v WFS dSce
PHES ongith

222, A" o xe] GALA A

A" ey art HxE SRS AZIs 1919 Pl= MIT tishe] Forrester
WE7E 19 AA 4k EE 2(Industrial Dynamics)oll A “4HFE] 22 4AHAA 2EIE9)
FeHE A7ske WAo=A, A 9 AEAR T2 g3 ARAA Fo] ofgA
45 AAE AxEe AR P S FEAE WE F dohd H9st
A AHEEIL = AlZH tollig 2 R EY A7 H3AH o] F Forrester 1l
BAE A %S 9% John F Collins9}o] @& T3] A3 Auke] 23 % Y&
ABl EAlC BAE ZHA Ha o]E HEOoE LA FHENS EstH A AAY

t:o{u

1= EH&-A 5 (1999)
3% (2011)

3) Look & Sauer (1982)

4) Forrester (1961)

5) Forrester (1969)
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At SASHES SAE dHl w1671 Eow FEsta 7479

o] Zt&= 1fre FElE EAo) dis] dwsiy, oo mE TANEAE Z&F
BARkS AT 1 A Qg wE v =AY Ae uwsty Jdd
99 & ol MAAZAAAAE A" thole~2 T3 World 1
S ALY ole Zo] World 22 Agmsoe]l 19 A AASEIE6)
=]

AAFHES World 2 292 A g3te] AAATS B4, FAEA, 2)29]7)
F0 WeAoldl Asha BAE BN, AT AT FEY BAR Us) 24710
AAS ABAAAAL BAE 2AY 5 glov], Ak 2xz9 97 AEAG 2
b5 AR el Hele A4tsE ANE AAT & Yb AFHel @
Aoletx dudleh olF zrlEye A SHE 9T #3¢ a3y, 1 A%
2 EAZ, AN, BAS 5 O0UR Ropld AsHs AT a7

=
pAEoE Agd T gl

olrt

to

<E D A" ol 2o Aatd ihd 34

T TaUE
196040 o Forrester 25l 2J3}l “Industrial Dynamics”, “Urban Dynamics”,
“World Dynamics”7} HHHHA shte] SHEAAS 753
L9701 o Meadow®] “The Limits to Growth”7} HXEE WA 7|E& ZAAY
TAe ATEorE #38H ] e Eokz i
19801 o Barry Richmond®| STELLA Z=Z7130] 7]&¢] Dynamos

HAStEA 2 AEdold 7Y EHeE dFdte] 7S 7HY

o Senge®| “The Fifth Discipline: The Art and Practice of the
19903 th Learning Organization”©] W|2EAZ7} HHAM F-8&A40) g A

AA ol5& ATAR

o Forrester 1<+ =52 19903 H-E A|Z3 53 Z2AER Z

AA S EANA AlZ=E ol 2 ws Al

20003 th

A7 e (2011), P4

6) Forrester, (1971)
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223. Al2" tojyex EX
= A, AA, A3, &3, ¥4, A 5
E Holo] A& 7}5dith 3] o7 7kA AA|, ALF

il A5
e AFs B2 AgHor EAske FEA AREHA Th

AR, A @G ddEs FHEs=d OXe A okl AAHRA 2HE Fe
AHA AL HAE 7WeE WSS FESH AASEY St BEE AR A
AQNE Al2®l Abal(Systems Thinking)oll 71Wkslm, @< wAo] opd Al

Q]

R
Aste] FelA W Aol 2HS B WAL Woksis AAA AW BAEL
% A

EAl, AzE tolygzel sye s=w Fzel WA ofslel UtkNFAH
A550] ofeh TAH S=M Fme) o) BAHE Axde] T WsE
oafshs o] A"l tholqiElze Edolghn ¥ 4 Itk <714 W= Agng
ARe) A vAUZe] vew e ge A =
Aol slem FxE i) Axde WalE 9%
Hu), SRusel BE dudel e T B Axdle dukxel 7

A Sk, oleld W= Px= 24E A @
ol EAlSe We=w TxE wdsel, A 4 A dde Tz

Z904 olslaln AAAEL Hele ) ALHL ATy

ZEE (2011), P.61-77.
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YA, BRE AzEe TAs: WeEte] wAddAE BAstt f8stho
AzEl HoluEls TRMSETe] BAE AT olEAoln, BAH nAYAL v
2 GFe FAE 54 WFE wofsicv)
a8
A, AR Aael ek £28 vt A8 @4l FATR dEow Byd
A% o2 FASL B9 Bgo] ATAOE Folsttt. Al
AGSAG 4451 Bao] AFE ABUCH AolN E4A HeHA AT

QB sHo] folain, vl 4 2 Helo] 7SI

=

Weh Avghe =2 4 Aok S s sl olsl Agdeld 248
AN ek Aolzol mek Aol Asgte EEste} AH Aol we laa
dele ooz Fg@ 4oglov), Mol ¢e Wsshe] el Wkl uel

EEHe 2% e vl

TR
1%
ek
¥
%0,
o

i=]
aUn

57 579 A A Ag ol A
24 edl | o719 498 Ais W29 A
2y | A B - 5E e 53
2a R | W] A PEE RSt wE
ey 75)
24 25 | - BAS ARy 57 QI 4Re, 7AA e
A5 23 | -win o3 FUEEE
24 A% | 544 g3 A CEAleld 75 A%d P
B3 Aol 4d | ol 518
RTe e e E A5 (1999), P52 A7A A7

10) ¥4 < (2012), P47
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224. A =H golyga F4849 72T

4-1. A 2H ol 84

D Stock Variables(FEWF) : A2 JHE UBhls A% E= FENEGE
Juigth FEHSE @A ARS J1FoE FAY AT W] e Avigeld,
gebd Aze PR WFOE 7] AR Adge wEez 1 ge] A4

7Vsstth,

@ TFlow Variables(H3-&8F) : Al=Elo] FFH4(Stock)ol]l W3S HAYA 7=
e FH(Inflow) 2t F=F(Outflow)E oH|stH, AlxHlo] FEjHoz AT + Y
e ARt e WshFolth
@ Awdliary(RZHF) : FEHT Ee WsE w9 ARkE HzI] 9

H oz A A (Stock)e] W3t FFS mA|A

YRS FEUFE THE
GI WA S BN IS nA

@ Constant(’37) : Azd dolhzjs B¥S FARN] S8 nxusst I
s 54 e o

>

® Time Bound & Data Set (AZMAA L AR : AlE
AlZEe] oo} AR Bl AR S FAIStetAL AlEd ol AFE A Vs
o] gt

® Sensitivity Analysis(VE #4) : T8 ¢
W3tE mhofstal ol AWyt wX = Gkl o

@ Smooth Function(Smooth F<r) : o|sB v & /NIdoE HHO Ao
Ws= A 54 FUA¥MS ol AlEde] ol A3 JAANHES HEH=

7150l

iin)

® Step Function(Step <) : Azt W& A9 Fss 243 F+= d7lselth
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4-2. A 2=F tho|ju] 2 72 =g

A2 BOMEAE GYT RY SR AAYH EARE $AY By
FHH 02 olsfal] A wHo

N2E TolEso e wEEAS Fow Equaton($E2)mel Adow
st el AE e Ak U

% Ea
O Al

2]
2% Asm vIA9 xo e FEn AUtk mEBRAL oldd WA
B

=

le
n|BA 47} ZE3E o] —ay-‘rbg‘ o] "Wkl Yol mAS$ yﬂ- y9] U]E—E@?(y)ﬂ
Ao XYl AR T BEI 8 FIL Aok A=W doldHzE AFEE

AHgste] Al 2E] QoA o]iKDiscrete System) @S A= WAS ARESIaL UTh

b AFEE A AYE 2y e BAAA o)t

.
o
_|>;
%
FIF
td
1z,
1>
o
fr

RPN AT dnh & RE AFEE Aol e 27)(period)F 71X
WEHOE AMETHE Zolth F71o ts) uEHelghe o vEA Nk W7

SAY g, 277 HAAS g, KA AEY oA FEFe JRBAZ AdEHe
wo] AWWRHE Mg Aok RS U AR PgHe NETEe
P, =aP, , +bol3L o8 17IRbe] ol Thal at WS Aol JHgstA thew Lok

Vo 24
- dtt At—(a_l)Pt N
oleF ARNN ArE T3 HA e o] vlR(differential) 0] 7 T3} 7o)
Ao,
P —P,_ . ,
dt At—0 At At—0

w2ty Pe Azt wWE Wi p)e P 94, EE Level P2 Fow(P)E P9
Frolnd A28l tolujg) 2 2 T7)0) 49| Flow Equation T2} 2] Aojd 4 gl

11) AdS (2011), P.126-127.
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P, =P, _ 4 +laP+ b}-dtBE%Pz/[aP%—hPo]

23 AP+ &

231 AurER BlgAd rF A9 A

E}
Auke] AAA Tz 7MAHPEE o R At AlglEo] AMEAY. wekA Xukel
AAA BEAS Hrlshes A2 A AFEAd BHAA Auks Exslr] gk B4
JHE Hrlelke A 22 oujo|m, o]glel Eofol tiekel o] W E L Qth

Tvedt(1997)> B33 A48 slolA VLCCA Ol tig A47tE H718l7] 93]
DCF7]4HEe] v} 7

Required Freight Rate)xt& o] Zgtstm, RFRC|] 7P ¥ FAbe AHs=
Aol A WrpIEolgar AW RFRS IRRS °|&F

NEEoH, Hagke £ SAs] ff¢] dazt 7]q1 Ldgolgty 2 5
AT AAI2(2006) A Adut AAS BHNA FAEE %
T = HF AAVE dasid, o % %‘7}71%2 RFRS AEstil RFR<
AAMTES] %fr A 2P, olg Tl g AFEe] HHS RFRe 75t
F8 Auke] HAMS(LOA, Bredth, Beam 5)52 $eld ZAo] 7Fs3tA ST

Collection @ kmou



L
T

oj9lo = ol

DCFY RFR¥} o]

&H

o

1(2008) A

%

ROA(Real Option Analysis)E <&
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Apol 22 Wrlsla o] ulgto g MulExle] oAAAL AUs= ATS Z=#sk)
Dikos(2006)> &% d=& Fa) AuEx AEAAS
gelugle 2d 7JHE  o]gd A7 BN stk BANY  Ad
1980 3~2002' 37419 §AE ARE T AEHE FHA AN FEFE Hlsia

F B AFEAAZ], AMAAS, ARNAE BEE 5 e REYL

Ee] AU BEA B ATSS AR BolM DCFE JNoR £EE:
Aupe] olgel M B ATV FUHAG. mebd AYEHL B DR
RR 42< 53 A% 54 B4 B7k o4 Y% 1§ 193 o8 5 54
a7t 2 ANEA AR ol Xste) A7t AWHY Le
Aetolehs At B4 ARAY FAZIZE] 109 o delets S5 A o
aeisolof & Foa4Q) 293 gulE, TS Fol FWshE AA A solA

ol ishAl Mstehe Hg AT Bk SehHl BHAAY AFH H2eHol
Pag A= Aol

olggt IAAS ZE3F] Yl HZolE ROAY EHIISE AlEd o], ARIMA

5 o8 Bel JAsks A2 FHel A B4 By BrhpSel avlEy
Sick. FEA JEe Fal noh SEEAC|I WHHE A 4Pl KA UAD
S e AR ATIIE oS WSS DCFel BAHE neksls By
@ % ol 2EY ZHZER AEdolHol} ROA WHE oA A Rz
Folde AR gole WAL £9), S8, TF ANEA B4 5 U
A L4571 ARBAZ AEAANAE Rakn Aok F £ FAN) A% no)
FEEAoln FHA AZe] H2E s Sejo] waEE Bl s

webd 2 AFAE A2d dolles BHes Fese no 2R BHAA
M Exo] wel A Jbs5E R WS o
Hryste] Auk B2 A4 Hrlke FAAS AT B d7E olHd BN
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B ATAE AAe] BHNA AEAY BE Fo4e AR FoE WAAEE
QA7) Wl Bril A Fo AW AEEL A8l NPVS RRS
Areto] Al Wke] BaRelos AFEAL ST,

A7l 2853 = 1,800TEU e oluAd AdA W71 7l e s =3t 2tk
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AAR= 20153 1€ USD2,7605H0) 1,800TEUR a2 AH oY AS ) B4
EATh A8 2do g 2016\ 12¢ QdEwol 2017\ 1€9RE AAF AA &S
B3] Fdolatze)] FHaks Adolth B A AFXES A|IEF 5% ERIxY

5% 722 AW AFHA B2 off <& 5> 9 At

<E 5 Aaxd 7x
M $29) Ap71RkE
Type USD17.94M USD2.76M USD6.9M
(65%) (10%) (25%)
Category ECA Commercial Equity
Loan USD17.94M USD2.76M
Covered =2 YH Z(95%) AM A}
Total USD17.94M USD2.76M USD6.9M
USD27.6M
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gty ol Uist F AYFS AA AFFAY 10% FF USD76Mo|H
U AlSSd RAVE FAga, £ F9 e 95%% USD262M2 =W YA}
BTk ERIANES A3 Uv ] USDeIME 7% AAPL 2 2ddlon, F
EAFANA AZAHEF HlE2 25% ol sFHTh Avbel didh dwae ¥ 53]

Bubal S #38bH, 10/10/20/20/4018) 9] BI&E A71E ddstA Dok

17) LTV(Loan to Value) : A4 HRI7FXthH] 2dado] vl&S 9w
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[ 7] 1,800TEU AElojHA 5 M4 A

Builder Builder Region Vessels Total TEU
Zhejiang Ouhua SB China 14 24,316
Huangpu Wenchong China 11 19,550

Dae Sun SB S.Korea 9 16,200
Hanjin H.I S.Korea 4 7,688
CSBC(Keelung) Taiwan 6 10,848
Jiangsu New YZ] China 2 3,800
STX Dalian China 1 1,980
Brodosplit Croatia 1 2,000
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- BAMAA| 2N S J]Zo 2 2016 A7] ©]E AMA
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=2 O
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g
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- BAFA|ZNS 7|E 02 2016 7] 6L AMY
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Adte]y 2ju]-g 571 AYA 2.3% A&
- Lubricants : USD163,825 / Spare Parts: USD59,000
Consumable Store : USD129,000
Repair&Maintenance : USD70,000/General : USD9,462
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21) SM : Shipping Market, FM : Financial Market, ME : Macro Economic
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— 2 } Vessel
Operating Total Income
; ncome
Operating Income
ipbuildi Rate I
Shipbuilding Year Operating Day © Iltcigease

@

Y
Shipbuilding Year Annual Increase

Y

1800 TEU Shipbuilding Daily Income

Daily Income per Ship

Newbuilding Cost

Sales Income

Voyage Days

Yearly Income

Secondhand Price

SnP Income

USD 2016
(29 14] =9 & Az"Eto|y g~ =d(SFD)
per yr Time |Yearly Income (First) (per yr)| Daily Income (Fir:
2016 11.50
_,—'_'_'_'—l_'_ 2017 16,553,104.09 47,92
15000000 2018 17,016,590.68 49,24
® 2019 17,493,054.90 50,64
£ 2020 17,982,860.11 52,06
S 2021 18,101,247.20 53,52
.S 10,000,000 T 2022 18,486,379.87 53,52
> 2023 18,486,379.87 53,52
o] 2024 18,486,379.87 53,52
>"_’ 50000001 2025 18,486,379.87 53,52
2026 18,101,247.20 53,52
2027 18,486,379.87 53,52
2028 18,486,379.87 53,52
0 —H—+——t—t+—+++t+t 2029 18,486,379.87 53,52
16 17 18 19 20 21 22 23 24 25 26 27 28 « | >
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O ~Z g 12Y Secondhand
Price Increase Price

Orderbook/Fleet

Ratio

> B Orderbook
Order Increase

oy ES B> Freight

Freight Increase

Demand/Fleet
Ratio
Demand
Libor NB Price GDP

Y}
Reliability MAPE ofSecond °
‘ Secondhand Forecast Forecast

12Y Second Vegsel

9851 % H 149%
’ @ P Price @I
. ‘ v ‘ Price & ' Reliabilif} Freight
Reliability MAFE Rorder SFreight Rald EggpiFree Lol 1 SgﬁgngVesse\ d Forecas| - Copy
rfor 3 .
Orderforecast orecast Coefficient o T R
AN A Constan
O——ep
v &
b@ 20rderbookFleetRatio /12Y S¢ fonRyessel ‘ MAPE 6 Freight
Orderbook DB Orderbook Data Coefficient s ey Fegt Forecagt - Copy
‘ " @ Freight tFore - Fréight |- Copy
‘ 2Secondhand N8 Cdoy
Coefficient GDP ac
Coefﬂcwent - Co mand Supply A

Exchange Ratt r v _£ . .
Coeﬁ\gc\em B P ) ) oeficient =00y |d Variable - Copy

‘
‘ DemandfSuppy, Ratio
Copy Freight DB - Co
DP CoEfficie W 0 °
- O R
Grderbodk FOea o ° 8¢ ‘ ‘

Trade Volume {,\Cofyeet - Cop
Fleet DB - Coy
Ribor Coefficient 0‘ @ ‘ Trade Volume DB Py
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GOP DBt
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12Y Second Vessel Price Forecast

— 12Y Second Vessel Price
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5 g p Operating ; X P> Fixed Cost

oP Cost Increase Cost Fixed Cost
/ Increase
Cost Increase
Ratio
Bunker Cost Cargo Cost PortCost  Other Cost Crew Cost Shipmanagement  [nsurance Cost Drydock Cost
\‘\‘\ /4/7 Cost
Bunker Price Annual Opeating
Days
USD Ton Bunker Price Forecast

Annual Voyage Day

Daily Bunker Cons

Bunker Cost

©

Cargo Day

O

CargoCost data

PDperating Cost

Other Cost

<&

Annual Increase

Crew Cost Crew_Cost

Ship Management Cost Ship Management_Cost

Insurance Cost Insurance_Co

Port Cost Data

&

Fixed Cost

&

&

Dry Dock Cost_2021 Dry Dock Cost

[28 19] v &HE Alz~"Eltoly g~ »d(SFD)
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Bunker Price

x . -

AN
Bunker Price Forecast
Increase
\;%p o)
o212}
A
B OUE [ele) }1\_—]——3%
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o

Reliability Oil Price MAPE of OR
Forecast Forecast

Oil Price Qoefficien
Oil Ratio Goefficient

Qil Price Constant
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Forecast Error
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Ereight Rate Forecast
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MAPEszte UElAAT 4Zo] f2 F Huael adedst 4718 B8 33
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=
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™ TEES T APEs % A2 4% 48
25 aue
o = 4.79% 95.21% |a=constant, er=Exchange Rate, gd=GDP accum
Eéoﬂ Y= [a+cler+02gdaccum7p0]
EERRe
° N 1.60% 98.40% |a=constant, oc=0il Consumption, er=Exchange Rate
87t | s
2d i
oy Y= [a+cloc+ CQeT,pU]
o7t a=constant, oc=0il Consumption
aT B ’
_ 4.54% 95.46%
o= ? ? Op=0il Production
36‘5} Y= [a’ + OCtorecast + OPfor fi(:a,st’p()]
A Sl ’z}'—i_’:?:] 6.65% 93 35% a:(*:onstant, gd=GDP accum, ds=demand/supply
oo 1= ratio
v a
_l?_l‘% Eé0ﬂ Y: [a + clgdaccum + Cstratio’pO]
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P—ré—]' E‘—% Y= / [a + C10Pforecast + CQf’rfore(:ast?pU]

24) GDP Rate: OECD Long Term GDP Forecast , Exchange Rate: National Assembly Budget
Office, Long Term Exchange Rate Forecast(KW/USD)
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— Oil Consumption Forecast — Qil Cons

[dF 28T 52
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— Oil Production Forecast —— Oil Production Volume
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1.000 - [

500 +

o+ttt Attt
O IVIEILIEAODIDDMIVDIDOLOHO V0 M21345 61718 Ep22Lee’ /28
— Freight Rate Forecast Freight

[Bhd=Y o522

Date Bunker Price
6001 2017 330.06
2018 329.62
500+ ‘\ 2019 328.98
\ 2020 328.40
4001 * 2021 328.03
\ — - 2022 327.59
0T 2023 327.15
200 2024 328.07
/\/ 2025 328.99
100- ~ 2026 329.93
2027 330.89
90 1VDILRORDDD VDDODDOOI 0 11213141561 718 PR 2222028 2028 331 .86
— Bunker Price Per Year  — Bunker Price Forecast 2029 332.85
" | Average. 329.42

(A= 714 o5 29

[Z28 22] 24 W A= 23

HA ANAE delHete] A= AW ol SD sk WY S V&
71850 Y d&x]9} -4 A7 < 36>9 22 AAfE =E3h

SD #7F AW 7% 201613~2029d F<F USD53~56/Ton

2 ®E §lo] @A A du A% AF FEE fAEe o=

A= Atk ¥FH, World Bank f7F A9 A9 20161d ©]F wid 7~10% 7V7he

FeAE Y AoZ 4EUh IMFY %% World Bankel HIg|ME F71E0]

2wk 20161 o] % 537 oF USD10/Ton 7] 94widlk 744 A4S RY Ao

%

A ok @R f7h AW bl tRE gold AZAE AR RE
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A2 A% @ FEIA FFRAL g2 Aol FAW

!
20 WY ZRNMNE BT FUT HEL Hol: Ao Uehyth

<E 36> SDASa A7 # =X vlw

B SDo&3F | World Bank IMF
2016 53.72 56.90 58.80 100
2017 54.79 60.80 63.70
2018 54.87 65.00 66.60 | .,
2019 54.99 69.40 67.80
2020 55.93 74.10 68.50 X
2021 56.01 79.20 *
2022 56.07 84.60
2023 56.12 90.40
2024 56.12 96.70
2025 | 56.22 103.40 0
2026 56.27 4
2027 56.32 2
2028 56.37 ENYO R ARNAZNBLEEA
2029 56.41 A REEEBERERER_ERER
Average. 55.73 78.05 65.08 s e g
At 2 AXAA, MEAE, dFAT 2 A5F 7HE AAo dFE FA=
Sk WSES olgdtel FUH 9B /ML 3% g wg nde dmng
H|- 8350 wkgste] vl8 FA9 S ATANHT
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Total Financing

& % - Payment
Financing Payment
Gurantee Premium \Agent Fee
Junior
Annual Payment Payment Annual Payment 2 Payment
Payment Term
Junior Loan
Senior Loan .
Equity
Senlor Ratio

\ ' />Junior Ratio

Vessel Price

Equity Ratio

Senior Loan Ratio

\
Senior Loan Semor Loan Amount /ﬂ\Semor Loan Payment
p/\nnual Loan Payment Total Annual Finacing
Cost

12y1

<
Shipbuilding Cost USD

Junior Loan Ratio Guarantee Premium F
ee

Junior LW Junlor Loan Paymnet
Annual Loan Paymen \<>

1214 2

[28 23] & H& F& AlEdlAd ZA(SFD)

Al
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e Time Total Annual Finacing Cost (per yr)

20164 18 1 7,174,440.00
so0n000 20174 12 1 1,725,000.00
- 20184 18 1 1,725,000.00
§ 20194 18 1 1,725,000.00
o 20204 18 1 1,725,000.00
S sl 20214 18 1 1.725,000.00
[ 20224 18 1 1,725,000.00
K] 20234 18 1 1,725,000.00
E 20244 18 1 1,725,000.00
= 20254 18 1 1,725,000.00

‘6 2,000,000 T
- 20264 18 1 1,725,000.00
202749 1€ 1 1,725,000.00
20284 18 1 1,725,000.00
S 2029 12 | 0.00

16 17 18 19 20 21 22 23 24 25 26 27 28
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<E 39> Z1xi(og difference) & = AAA A=
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HA 1.41
4t 2.85
A 4.41
TEAA 0.79
AEA v A4
A A7 & BBA
Ljung-Box 323.14
ZE 3 Az} Al
EI 0.8479
A2 0.7167
T A3 0.5879

a0
mp
o
350
s00
a0
320
3.00
2.80
280
240
200
150
160
a0
120
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0.80
0.80

o= Rty ARIMAR Y M=
ond o 5EEE A ARIMA
MAPEs 4.16% yistatct 1.00
R? 99.8% BIC -3.72
Durbin-Watson 1.86 AIC -3.72
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D % Cash Flow \
Yearly Net Cash Discounted Factor
Flow
/ Cost
Income / X \
Operating fncome Vessel Sales Operating Cost Fixed Cost ~ Financing Cost
Income

=1
@ @
@ e

Yearly Discounted
Factor

Total Annual Finacing L AN
Cost Yearly Incom u  PMT
NPV=FMT, + 3 —*‘z
- & [$ =101+ rﬁ)
L _I I
Operating Cost Yearly Cost Yearly Net Cash Flow NPV Value
Q NPV >0, Business
r IRR Value Feasibility OK
L |
Fixed Cost

[Z23 26] A & AlEdold 22 (SFD)
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g AlEHlA At

Income & Cost Model

300000001 (per yr)
Time Yearly Income Yearly Cost
25,000,000 - 2016 18 1 0.00 7,174,440.00
20174 18 1 16,159,526.82 13,647,831.41
20184 18 1 16,671,104.14 13,949,673.02
20,000,000 - 20194 18 1 17,198,876.94 14,212,773.94
— 20204 18 1 17,743,357.94 14,519,484.78
15,000,000 - ) — 20214 18 1 17,923,720.34 14,963,147.65
— 202244 18 1 18,305,076.09 15,384,265.44
20234 18 1 18,305,076.09 15,712,992.59
00000001 /] 202443 18 1 18,305,076.09 15,907,526.54
20254 18 | 18,305,076.09 16,461,786.27
5.000.000 - 20264 12 1 17,923,720.34 17,326,542.91
20274 18 1 18,305,076.09 17,497,594.40
2028 18 1 18,305,076.09 17,956,341.66
T L R I 2029 12 1 29,805,076.09 16.797.298.56
— Yearly Income  — Yearly Cost
Cash Flow Model

per yr Time Yearly Net Cash Flow (per yr)

20164 12 1 =7,174,440.00

201749 181 2,511,695.40

z 10,000,000 T 20184 181 2,721,431.12
2 201941 1 1 2,986,108.01
= 20204 12 1 3,223,873.16
& 5.000,000 20214 18 1 2,960,572.69
3 20224 18 1 2,920,810.66
2 20234 18 1 2,592,083.50
> (g 20244 18 1 2,397,549.55
B 20254 18 1 1,843,289.83
;‘.’ 20264 18 1 597,177.44
-5,000,000 4 20274 18 1 807,481.69
2028 18 1 348,734.44

——t—t—t+—t+—t+—t+—t+—+—+—t+— 20294 1& 1 13,007,777.53

16 17 18 19 20 21 22 23 24 25 26 27 28
NPV Model
peryr Time NPV Value (per yr)

20164 18 1 —7,174,440.00

15,000,000 20174 18 1 —4,810,046.32
20184 18 1 —2,398,459.05

10,000,000 20194 18 1 92,480.80

o 20204 18 1 2,624,046.61
= 20214 18 1 4,812,512.70
= 5,000,000 20224 18 1 6,844,964.78
i 20234 1& 1 8,542,890.63
= 04 20244 18 1 10,021,284.45
20254 18 1 11,091,248.03

20264 18 1 11,417,558.92

5,000,000 202743 18 1 11,832,908.42
1 20284 1& 1 12,001,769.15

16 17 18 19 20 21 22 23 24 25 26 27 28 2029 1€ 1 17,930,882.34
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Shipbuilding Year

1800 TEU Shipbuilding Gaily Income N
@ vknnua\ Loan payme«.\<> Total Annual Finacing
Cost

Daily Income per Ship
USD 2016

N T

Tot ML I Fi 7
otal Ayl g Yedl Incom
Cost v
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Fixed Cost
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¢

Annual Increase Voyage Days Eaquity Ratio

<uity
VYearly Income g/
{

{f

S0P Income. 12v1
Shipbuilding Cost USD : @

Junjor Loan Ratio Guarantee Premium

Fee
Yearly Discounted
Factor
n PMT,
VPT-PMT. ¢ % f Junior Loan. Junior Loan Amount Junior Loan Paymnet
¥ O Siaen)t “Annual Loan Payment
' '
1242
Yearly Net Cash Flow NPV Value

O

Annual Voyage Day

POEEPEIS

2, =
Cargo Day X Operating Cost

Dry Dock Cost 2021 Dry Dock Cost

[Z28 27] & & AEdold ZH(SFD)
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Mame + Definion Plural Mame Documentation Tote

[ I 0.1 % Percent System Unit

m da 24hr da Day Systern Time Unit

= deg (3.14159265358979323846/180)rad deg Degrees - Plane an... System Unit

ma grad (3.14159265358979323846/200)rad grad Gradians - Plane a..  System Unit

wa hr &0min hr Hour System Time Unit

@ M bpd ATOMIC M bpd

Ml ATOMIC Wil

ma Mil Ton ATOMIC Wil Ton

&= min 605 min Minute System Time Unit

Mo 30da mo Maonth Systern Time Unit

= MTen ATOMIC MTen

= period _TIME periods Project Time Unit Systern Time Unit

= gtr 90da atr Quarter System Time Unit

ma rad __RADIAN rad Radizans - Plane an... System Unit

5 __SECOND s Second System Time Unit

wa Ton ATOMIC Ton

ma USD _ CURREMCY{"USD") Usb Us Dollars

ma wk 7da wk Week System Time Unit

m WON-USD  ATOMIC WON-USD

— Y 360da yr Year System Time Unit
- 91 —
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Marne ¢ & Dimensions & Unit & Definition
...... & 12v 12
------ O 12¥ Second Ve... GRAPH((TIME-STARTTIME)/1<<yr>=, 0, 1 "2Y Second Vessel Pric...
------ » 12 Second Ve. 1.20 XLDATA"F/=E/50 RE//F047 EE/5047 22 HI0|H «..
------ (O 12¥ Second Ve... '2Freight Rate Coefficient’/1 C-C-C-C-*'Fr9|ght Rate Forecast 1' + 'NB Pr...
...... $ 12492 12
...... (O 1800 TEU Ship... RUNMAX(IF{ YEAR(STARTTIME)+'Shipbuilding Year' =YEAR(TIME), 1
> 2Freight Rate C... 4225432252931
------ (> 20rderbookFle... 654859351529
------ > 25econdhand ... 0
------ > 25econdhand ... 0.01583911478443
------ () aid Variable IF( YEAR(TIME)>2009 AND 'Freight Rate Forecast'<1085,1, 0)*('Frei...
------ O aid Variable 1 IF( YEAR(TIME)>2009 AND 'Freight Rate Forecast 1'<1085,1, 0)*('Fr...
------ <> Annual Increase / 0.028/1<<yr>>
----- <0 Annual Loan P... ' IF( YEAR(TIME)=2016, 0, 1) * IF{ YEAR(TIME)=2028, 0, 1) *'Senior L...
----- 40%» Annual Loan P... / IF( YEAR(TIME)=2016, 0, 1) * "Junior Loan'/" 128 2'/1<<yr=>* IF[ ..
Annual Senior |... IF{ YEAR(TIME)=2028, 0, 1)*'Senior Loan Amount' * 'Senior Interes...
Annual Voyage... ¥ IF( YEAR(TIME)==2017, 1, ) * IF{ YEAR(TIME) = 2021 OR YEAR(TI...
Bunker Cost f ('USD Ton' * 'Annual Voyage Day' * "2 2 @=Z £2% =)
Bunker MAPE RUMSUM( ABS('Bunker & ='-'Bunker Price)DIVZ0 'Bunker Price’)/1...
Bunker Pr DB 1.162 XLDATA{"l:/=8/5D 28//87t 28 xlsx", "Sheet1", "R2C4:R163C...
Bunker Price GRAPH((TIME-STARTTIME)/1 <<yr=>, 0, 1,'Bunker Pr DB')
Bunker Price C... 1660452410146
Bunker Price DB 1..26 XLDATA{"F/=8/SD 22//BEF 22 1.xIsx", "Sheet1”, "REC2R...
Bunker Price Fo... IF{ YEAR(TIME) <2004, 'Cil Price Forecast'*'Qil Price Forecast Coeffic...
Bunker Price Fo... RUMNSUM(ABS('Bunker Price Forecast'-'Bunker Price Per Year'))
Bunker Price Pe... (] IF{ YEAR(TIME)=2015, MAN, 1) * GRAPH((TIME-STARTTIME)/ 1 <<yr...
Bunker Price ... RUNSUM(ABS("Bunker B1="-'Bunker Price"))
Bunker G= T r R A+ 2 U2 U A HFA Y
Cargo Day yrt-1 IF( YEAR(TIME)==2017, 1, 0) * IF{ YEAR(TIME) = 2021 OR YEAR(TI...
s & Dimensions 22 Unit & Definition
Cargo_Cost ;i 'Cargo Day'*IF{ YEAR(TIME)>2016,1,0) *'CargoCost data'#(1+NUMB...
CargoCost data 6618192
Crew Cost 932164
Crew_Cost IF{ YEAR(TIME)=2016,1,0) *'Crew Cost' *(1+NUMBER(0.023))"( (YE...
Daily Income IF{ YEAR(TIME)*=2030, 0,1)* IF{ YEAR(TIME)>2016,1,0) *Daily Inc...
Daily Income p... 46618
Daily_Income IF{ YEAR(TIME)=2016,1,0) *'Daily Income per Ship USD 2016" * (1...
Demand Suppl... 67.26263117128
Demand Suppl... 67.26268117128
Demand Suppl... O "Trade Volume'DIVZO Fleet
(© Demand Suppl O ‘Trade Volume1'DIVZO 'Flest 1'
Dry Dock Cost IF({ YEAR(TIME)=2016,1,0) *IF( YEAR(TIME}=2021, 'Dry Dock Cost_..
Dry Dock Cost._.. 270000
Economy Grow... % 28>
Equity yro-1 IF( YEAR(TIME)=2016 AND MONTH(TIME)=1,1, 0) *Shipbuilding C...
Equity Ratio 0.25
Exchange Rate GRAPH((TIME-STARTTIME)/1 <<yr>>, 0, 1, 'Exchange Rate DB")
Exchange Rate 1 GRAPH((TIME-STARTTIME)/1 <<yr>>, 0, 1, 'Exchange Rate DB 1)
Exchange Rate ... 3.817178655399
Exchange Rate ... 0.04877942849128
Exchange Rate 0.01116710239305
Exchange Rate . 1.44 XLDATA('F/2 - 2SRl /=2/5D DE/FESDE/FES 22
Exchange Rate . 1.44 XLDATA('E/2 - (2SRt /=2/5D DE/HESDE/HES 2
Fee IF{ YEAR(TIME)=2016 AND MONTH(TIME)=1,1, 0) *IF{ YEAR(TIME...
Feright Rate Fo... RUMSUM(ABS('Freight Rate Forecast'-Freight))
Feright Rate Fo... RUMSUM(ABS('Freight Rate Forecast 1'-'Freight 1)
Fixed Cost (Crew_Cost + 'Ship Management_Cost' + Insurance_Cost + 'Dry Do...
Fleet O GRAPH((TIME-STARTTIME)/1 <<yr==, 0, 1,'Flest DB")
Fleet 1 | GRAPH((TIME-STARTTIME)/1 < <yr>>, 0, 1,'Fleet DB 17
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46 NZRTOIY AT FEF MAER BGA B}

4.61. AT AEF glFAH A4 A3

AN2E oYy AS ggste] 9 W4 FEHF EAV|HS 835t 2016\ HE
20293729 A&7 FAHAE AzAsH AFZH BEAASs B4 2 <3F 48>9 2
Ayzho] =&FH AT

CE 48> A2H TolWEaE BT ATA By Bk A
(cke]: Mil USD)

28 [ 2015 2016 2017 2018 2019 2020 2021 2022 |
Eaye) 16453092 | 16916579 | 17393043 | 17882848 | 18001235 | 18486368
H| & 7807735 | 13712345 | 13979789 | 14205283 | 14470183 | 14874099 15574877
CF -7807735 2740747 2936789 3187760 3412664 3127136 2911491
NPV -7349840 2428704 | 2449803 2503207 2522654 2176024 1907151
22 [ 2023 2024 2025 2026 2027 2028 2029 CEIl|

Q) | 18486368 | 18486368 | 18486368 | 18101235 | 18486368 | 18486368 | 29986368 | 245652613
H]-& | 15854932 | 15996981 | 16504291 | 17312442 | 17406690 | 17791301 | 16555416 | 212046370
C.F 2631436 | 2489386 | 1982077 788793 | 1079677 695066 | 13430952 | 33606243
NPV 1622614 | 1444999 1083050 405736 522790 316820 | 5762968 | 17796687
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T B 0]7 Z2 Adgho] =&Y ¢4 FEZ O
7 3AAQ0 ZHoA A 5% = NPVA-S USD29.99Mil =2 7| =3t}
= y@Ael FAA USDIZ.86Mil FS HYtH, 5% F£F9 FEE o|®nt}t 60%

&
ol =& AAEE 52 T & At vlolth Wk FAHR] SHeA e 10%
7hEe SEE NPVatel ¥4 &9 o8t dFo 2 UsDL76Mil FES 7158 ¢
e AR UETh oule] dd YU USD4LIS6/dayC 2 71E FAY
|

NPV Sensitive Analysis

peryr

20,000,000

10,000,000

16 17 18 19 2 21 22 2 24 2 26 2 28

1 NPV Value (10 Percentie) [0 NPV Value (5 Percentie) — NPV Value (50 Percentiee) NPV Value (Average) — NPV Value (Standard Deviation)
I NPV Value (25 Percentie) I NPV Value (75 Percentie)
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(per yr)

Time / Value (10 PercenfiPV Value (5 Percentie|V Value (50 Percent| NPV Value (Average) [IPV Value (Standard DeviationPV Value (25 Percentillalue (75 Percel
20164 181 -7,933,233.00 -7,933,233.00 -7,933,233.00 -7,933,233.00 9.31e-10! -7,933,233.00[ -7,933,233.00
20178 18 1 -6,739,349.11 -6,935,940.05 -5,837,384.37 -5,865,990.62 647,619.61 -6,371,741.99] -5,414,183.19
20184 12 1 -5,408,606.09 -5,795,440.36 -3,633,799.63 -3,690,088.48 1,274,328.61 -4,685,261.31] -2,801,061.78
20194 181 -3,916,944.23 -4,487,879.18 -1,297,478.76 -1,380,556.37 1,880,802.15 -2,849,348.01 -68,427.52
20204 18 1 -2,310,516.34 -3,059,607.64 1,126,335.45 1,017,334.03 2,467,693.61 -009,784.01]  2,738,903.73
20218 181 -069,305.03 -1,887,208.53 3,242,061.90 3,108,496.36 3,023,803.15 747,090.72]  5218,082.11
20224 181 329,319.26 -750,877.35 5,285,291.47 5,128,110.41 3,058,437.11 2,349,188.29|  7,610,629.91
2023 18 1 1,407,362.04 174,390.23 7,064,271.16 6,884,859.55 4,061,716.76 3,712,906.75]  9,718,488.67
20243 128 1 2,370,510.49 993,723.17 8,687,249.13 8,486,910.71 4,535,480.89 4,944,977.05] 11,651,08.17
20254 181 3,021,232.08 1,509,063.52 9,959,103.67 9,739,065.72 4,981,460.50 5,848,849.22| 13,214,347.83
2026 18 1 3,021,837.59 1,384,882.42 10,532,233.59 10,294,037.75 5,392,538.69 6,082,794.28| 14,056,105.76
20278 128 1 3,186,509.92 1,429,587.10 11,247,320.84 10,991,668.33 5,787,742.06 6,471,795.15] 15,029,447.29
20284 18 1 3,178,379.50 1,308,524.70 11,757,325.54 11,485,240.12 6,159,768.20 6,674,837.24| 15,782,560.59
20294 18 1 8,997,808.26 7,021,644.52 18,064,502.68 17,776,948.09 6,509,976.37 12,693,054.02| 22,318,588.91

T 2] 49 5% A9 10% | W 50% | a9l 75% | kel 90%
NPV | 29,998,916 | 23,106,153 | 17,863,799 | 6,776,124 | -1,764,994

2-2. v Wzt WE A E 24

hee A E}%Eﬂ Rorel AN Be] W) BE NPVZke] WE sh5Ao)
A 2ase SANCESHNEEEEf 7 dsoy, Aea

AAEHS W A0EE ) el AU5EA A4 Q8 Hevis
FEAE Rolm k. ¥ ATeldE AANG Fhee BAYSE sEom

skl HristAARE SEHA BAS FI GEEHQ BHANA NPVHel ojud

FEFE HA=A gpofal 1ok,
Hxo AYUn LS USDIS2164/YearS 7123 & mjd 23%9] SIAES 7Ed=
o

Ao AAAYT olF oz MpE BAL F¥% An (19 3T 7
Z

A FEHoE s AL FHA 49 10%0] sFste NPV
USD18.87Mil %< 7153tk & W2l #3 4 USD17.85Mil +F& EHW A
w3 Z Folrp TAEFA R oz yehgth a9 REY AF 75% FFA
UsD16.53Mil w4 = NeH, 7HE ok FF< 95% %OML USD14.52Mil FF2.2
ZAEAT. wEbd Adduige] WsE kel %% FEZA YEdtg s
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NPVAHG = & F&Fe HAA FoH, B4 7MY AdE AAAS W
sHedo s MEHA ¥e AoE AT
NPV Sensitive Analysis
so0sol
ossosol

5,000,000

-5,000,000 1+

NPV Value (10 Percentile)
NPV Value (25 Percentile)

NPV Value (5 Percentile)
NPV Value (75 Percentile)

21

— NPV Value (50 Percentile)

22 23

24 25

W NPV Value (Average)

26 27

— NPV Value (Standard Deviation)

28

Collection @ kmou

(per yr)

Time / Value (10 Percen|IPV Value (5 Percentile|v Value (50 Percent| NPV Value (Average) [IPV Value (Standard DeviationV Value (25 PercentillValue (75 Percef
20164 181 -7,933,233.00 -7,983,233.00 -7,933,233.00 ~7,933,233.00 9.31e-10 -7,933,233.00] -7,933,233.00
201748 181 -5,940,498.46 -5,949,014.38 -5,88,114.20 -5,883,377.83 39,309.77 -5,910,802.02| -5,852,679.30
20184 121 -3,836,424.89 -3,853,141.68 -3,727,705.31 -3,724,296.82 77,165.27 -3,778,130.64| -3,664,035.46
20194 121 -1,596,138.70 -1,620,752.97 -1,436,056.96 -1,431,038.20 113,620.29 -1,510,304.62| -1,342,307.69
20204 181 734,995.30 702,775.72 944,539.04 951,108.50 148,726.65 847,350.36|  1,067,254.94
20214 121 2,762,100.46 2,722,556.94 3,019,276.36 3,027,339.15 182,534.25 2,899,995.37|  3,169,887.25
20224 121 4,720,049.99 4,673,453.46 5,023,095.88 5,032,596.75! 215,091.13 4,882,530.88]  5,200,569.79
20234 121 6,417,708.88 6,364,320.29 6,764,927.79 6,775,813.54 246,443.56 6,603,883.87)  6,968,270.92
20243 181 7,963,131.67 7,903,202.28 8,352,889.41 8,365,108.81 276,636.10 8,172,115.51|  8581,144.71
20254 181 9,161,012.91 9,094,784.70 9,591,735.75, 9,605,239.46 305,711.66 9,391,961.79]  9,843,981.60
20261 121 9,664,184.83 9,591,890.83/ 10,134,357.26 10,149,097.76 333,711.57 9,916,286.15| 10,409,706.12
20274 181 10,311,948.54 10,233,813.15 10,820,111.11 10,836,042.64 360,675.61 10,584,419.75] 11,117,708.27
2028 181 10,757,714.87 10,673,954.19 11,302,462.13 11,319,540.64 386,642.11 11,049,802.39| 11,621,484.53)
20294 121 17,003,589.83 16,914,411.98 17,583,568.32 17,601,751.38 411,647.98 17,314,567.96 17,923,223.32”

1l
T 82| A9 10% o-150% 512]75% 512]90% 512]95%
NPV | 18,869,440 17,854,854 16,530,453 15,190,142 14,519,022
[29 31] A = &4 Ay
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NPV Sensitive Analysis

peryr

15,000,000

10,000,000

5,000,000

-5,000,0001

16 17 18 19 20 21 22 23 24 25 26 27 28
NPV Value (10 Percentile) NPV Value (5 Percentile) — NPV Value (50 Percentile) NPV Value (Average) — NPV Value (Standard Deviation)
I NPV Value (25 Percentile) I NPV Value (75 Percentile) — NPV Value (90 Percentile)
(peryr)

Time |/ Value (10 Percen|IPV Value (5 Percentie|V Value (50 Perceni] NPV Value (Average) [IPV Value (Standard DeviationV Value (25 Percentil/alue (75 Perc
RN -6,003,160.04 -6,030.740.77 -5876,016.29 -5,879.809.20 91,615.25 -5,95146020] 5,816,019~
184 12 1 -3,996,011.30 -4,098,367.90 -3,707,890.53 -3,716,219.96 207.97.02 -3,878,985.42| 3,571,586
19412 1 -1,884,447.53 -1,988,187.45 -1,404019.79 -1,417.469.41 347,380.74 -1,689,528.37] -1,176,065.¢
20204 12 1 288,501.60 137,324.31 990.196.31 971,189.70, 508,242.06 572,881.26) 132,038
021 12 1 2,135,764.56 1,932.876.40 3,079,550.53 3,054,825.95 £84,739.52 251784887 3,529,757
22312 1 3,963,030.98 3,719.79.78 5,095,154.70 5,085,759.54 82174381 4,421,23386]  5,635,575.¢
23312 1 5,580.923.56 5,309,039.26 6,845,842.72 6,812.773.14 917,821.51 6,092,981.37] 7,449,334
4312 1 7,093,875.70 6,804,169.24 8,439,923.31 8,403,998.42 975,680.63 7,639,129.01{ 9,081,088
20254 18 1 8,303,165.18 8,005,644.13 9,682,332.78 9,644,208.93 997,884.91 8,862.466.50 10,337.424.¢
20264 12 1 8,859,334.23 8,563,463.25 10,226,086.75 10,186,329.72 986,196.38 9,414.548.34] 10,872,503
20274 18 1 9,59%.778.18 9,310.842.35 10910,797.42 10.869.719.16 944.246.08 10.131,936.13| 11,528,263
028312 1 10,166,975.42 9,898,806.77 11,390,037.00 11,347,883.24 873,550.66 10,666,959.41| 11,959.261.2
029312 1 16,569,331.25 16,326,122.41 17,666,108.86 17,623,011.65 776,187.74 17,020212.70 18,169,131 4

J | o]
T = A9 10% Z50% 519 75% 512190% 519195%
NPV 19,340,723 17,804,871 16,886,990 13,740,829 12,997,555

[28 32] =7MsE UadsE &4 243
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339 th. Dynamic 12 WS 53 =28 Hrpt B¢ B ARHF M4
USD329.4/Tono|t}. ©] ghe 71222 Hsgtel Ad 1297t 7H @2 58 71534
20031¢] USD172/Ton<s 7H¥sta HUgkel 7M &2 55 7ISIW 2012de
USD664/Ton2 2-§3te] £4& 4385 A3} [17 337 22 Agte] =&F 9

=

gEHoR Mg FAAY WM Y 5%0l AP NPVRES
USD21.13Mil 7= 7IE3th & B #-ol4 USDI7.86Mil TFF= EAUTHY,
5% SEe RBE olnT 15% o4 ®& AYATE =2 T 4 o ofvo,

Hl 2o 59 0% FaEolA NPVRtel dmnlge] 44 dgow
2 7158 7*— e

=

USD1.5Mil =
NPV4te] UsDO.1Milel] ™
2=0)o|| o}dEFS W 2= 9]

NPV Sensitive Analysis

= 6. o a =7 a 725 5 L] =
110,943.91 Lacs, Loz, 5,007,000.41 14,500,914.47

T e a9 10% | Ha#50% | ot975% | o1990% | 39195%
NPV(USD) | 21,132,708 | 17,869,535 | 6,307,803 | 1,496,629 | 116,949

[ 33] d5vH 9= &4 23
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28] Axd dolygs 5

o

©w N

10

11.
12.

13.

. 12Y Second Vessel Price

GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, '12Y Second Vessel Price DB")*'
el gk HE

12Y Second Vessel Price DB

XLDATA('F:/=%/SD 24d/./snX7 2d/saX7 2d do]H.xlsx", "Sheetl",
"R12C12:R31C12")

12Y Second Vessel Price Forecast

@9 W3 HAE's (JF(GDP1 <0.03, 0.5, 1) #IF( 'Orderbook Forecast'>3000, 1,
0.5)*IF( ('Orderbook Forecast' - DELAYPPL('Orderbook Forecast',
1<<yr>>))>800, 'GDP Effect on Second Hand Vessel', 1)*('2Freight Rate
Coefficient'/100000*'Freight  Rate  Forecast ~1' + 'Orderbook  Fleet
Ratio'*'20rderbookFleetRatio Coefficient'+ 'GDP Coefficient for Second hand
vessel's GDP1+ '2Secondhand Constant'))

12 2 12

1,800 TEU Shipbuilding

RUNMAX(F( YEAR(STARTTIME)+ 'Shipbuilding Year'=YEAR(TIME), 1, 0))
2Freight Rate Coefficient 0.5740424943552

20rderbookFleetRatio Coefficient 7.758817015534

2Secondhand Constant 0.9516787141397

aid Variable

[F( YEAR(TIME)>2009 AND 'Freight Rate Forecast'<1085,1, 0)*('Freight Rate
Forecast'-1085)

. aid Variable 1

[F( YEAR(TIME)>2009 AND 'Freight Rate Forecast 1'<1085,1, 0)*('Freight
Rate Forecast 1'-1085)

Annual Increase 0.028/1<<Lyr>>

Annual Loan Payment IF( YEAR(TIME)=2016, 0, 1) * IF(
YEAR(TIME)>2028, 0, 1) #'Senior Loan'/'12Y 1'/1<<yr>>

Annual Loan Payment 1 IF( YEAR(TIME)=2016, O, 1) * 'Junior Loan'/'12
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14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

20.

26.

27.

28.

W 2'/1<yr>>*  IF( YEAR(TIME)>2028, 0, 1)

Annual Senior Interest IF( YEAR(TIME)>2028, 0, 1)*'Senior Loan
Amount' * 'Senior Interest Rate'

Annual Voyage Day IF( YEAR(TIME)>=2017, 1, 0) =* IF( YEAR(TIME) =
2021 OR YEAR(TIME) = 2026, 205, 212)/1<<yr>>

Bunker Cost ('USD Ton' * 'Annual Voyage Day' * 'dd A5 L&
=)

Bunker MAPE RUNSUM(  ABS('‘Bunker 9|5 '-'Bunker Price")DIVZ0
'Bunker Price")/173 * 100<<%>>

Bunker Pr DB XLDATA('I:/3=/SD  22//%7F &% .xlsx", "Sheetl",
"R2C4:R163C4")

Bunker Price GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Bunker Pr
DB")

Bunker Price Constant 16.69452410146

Bunker Price DB~ XLDATA('F:/x=&/SD R3//d=fF 29 1xlsx',

"Sheetl", "R6C2:R31C2")

Bunker Price Forecast IE( YEAR(TIME)<2004, 'Oil Price Forecast'+'Oil
Price Forecast Coefficient'+ 'Bunker Price Constant', 'Oil Price Forecast'+'Oil
Price Forecast Coefficient'+ 'Freight Rate Forecast's'Freight Rate Forecast
Coefficient'+ 'Bunker Price Constant') //'0il Production Consumtion
Ratio'*Constant_1+ Constant_3

Bunker Price Forecast Error RUNSUM(ABS('Bunker Price
Forecast'-'Bunker Price Per Year'))

Bunker Price Per Year IF( YEAR(TIME)>2015, NAN, 1 *
GRAPH(TIME-STARTTIME)/1<<yr>>, 0, 1,'Bunker Price DB")

Bunker Price 9=l ¢] RUNSUM(ABS('Bunker 9='-'Bunker Price'))
Bunker o5 #7bfr7HAS+ & Qe A AT+ A

Cargo Day IF( YEAR(TIME)>=2017, 1, 0) * IF( YEAR(TIME) = 2021 OR
YEAR(TIME) = 2026, 329/336, 1)/1<<yr>>

Cargo_Cost 'Cargo Day'*IF( YEAR(TIME)>2016,1,0) *'CargoCost
data'+(1+ NUMBER('Annual Increase"))"( (YEAR(TIME))-2016)
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29.
30.
31.

32.

33.
34.

30.
36.
37.
38.
39.

40.
41.
42.

43.
44.

45.

46.
47.
48.
49.

CargoCost data 6618192

Crew Cost 982164

Crew_Cost IF( YEAR(TIME)>2016,1,0) *'Crew Cost' *(1+ NUMBER(0.023))"(
(YEAR(TIME))-2016)

Daily Income IF( YEAR(TIME)>=2030, 0,1)* IF(
YEAR(TIME)>2016,1,0)  #'Daily Income per Ship USD 2016' =
(1+ NUMBERC('Annual Increase"))~(IF( YEAR(TIME)>2021, 2021,

YEAR(TIME))-2016)

Daily Income per Ship USD 2016 48743

Daily_Income IF( YEAR(TIME)>2016,1,0) *'Daily Income per Ship USD
2016'" = (1+NUMBER('Annual Increase'))"(IF( YEAR(TIME)>2021, 2021,
YEAR(TIME))-2016+ 1)

Demand Supply Coefficient 67.26268117128

Demand Supply Coefficient 1 67.26268117128

Demand Supply Ratio '"Trade Vol'DIVZO Fleet

Demand Supply Ratio 1 '"Trade Voll'DIVZO 'Fleet 1'

Dry Dock Cost IF( YEAR(TIME)>2016,1,0) =IF( YEAR(TIME)=2021,
'Dry Dock Cost_2021', IF( YEAR(TIME)=2026, 390000,0))

Dry Dock Cost_2021 270000

Economy Growth Rate 2.8<K%>>

Equity IF( YEAR(TIME)=2016 AND MONTH(TIME)=1,1, 0)

*'Shipbuilding Cost USD' * 'Equity Ratio'/1<<yr>>

Equity Ratio0.25

Exchange Rate GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'Exchange
Rate DB')

Exchange Rate 1  GRAPH(TIME-STARTTIME)/1<<yr>>, 0, 1, 'Exchange
Rate DB 1")

Exchange Rate Coefficient 3.817178655399

Exchange Rate Coefficient 1 0.04877942849128

Exchange Rate Coefficient 2 0.01116710239305

Exchange Rate DB XLDATA("F:/2 - AuHFAY/./=%/SD R/ARFED/AR
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50.

5l.

52.
53.

54.

50.

56.

97.

58.

59.

60.

61.
62.

63.

64.

6°.

66.

f 242 1.xIsx", "Sheetl", "R2C6:R45C6")

Exchange Rate DB 1 XLDATA("F:/2 - A¥ERY//=3/SD Bd/A 5
RA/ASH EE 1.xlsx", "Sheetl", "R2C6:R45C6")

Fee IF( YEAR(TIME)=2016 AND MONTH(TIME)=1,1, 0) *F(
YEAR(TIME)=2016,222000,0)

Feright Rate Forecast Error RUNSUM(ABS('Freight Rate Forecast'-Freight))
Feright Rate Forecast Error 1 RUNSUM(ABS('Freight Rate Forecast
1'-'Freight 1")

Fixed Cost (Crew_Cost + 'Ship Management_Cost' + Insurance_Cost + 'Dry
Dock Cost' )

Fleet GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Fleet DB")

Fleet 1 GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Fleet DB 1"

Fleet DB XLDATA('F:/3=i/SD R/ ufid/dsf =& 1xlsx",

"Sheetl", "R12C8:R45C8")

Fleet DB 1 XLDATA('F:/=%/SD  Ze/dafrmd/dgf =29 1.xlsx",
"Sheet1", "R12C8:R45C8")

Freight IF( YEAR(TIME)>2015, NAN, D *
GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Freight DB")

Freight 1  IF( YEAR(TIME)>2015, NAN, D *
GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Freight DB 1"

Freight 1 Coefficient 0.002588937818754

Freight DB XLDATA("F:/3=/SD RA/ARFEEA/ ISR nd 1.xlsx",
"Sheetl", "R6C9:R31C9")

Freight DB 1 XLDATA("F:/+=%#/SD Ed/AsfRd/AsfF+ 2D Lxlsx",
"Sheetl", "R6C9:R31C9")

Freight Rate 2 GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'Freight
Rate DB1")

Freight Rate DB1  XLDATA('F:/=+w/SD E9//Fu47r Bd/Fuxdrr 24

o] 5 xlsx", "Sheetl", "R12C5:R31C5")
Freight Rate Forecast [F(YEAR(TIME)<2003, 0, 1)*('GDP accum'*'GDP
accum Coefficient'+ 'Demand Supply Ratio'*'Demand Supply
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67.

68.
69.
70.
71.
72.

73.
74.
75.

76.
77.
78.
79.

80.

81.

82.

83.

84.
80.

86.

Coefficient'+ 'Freight Rate Forecast Constant')

Freight Rate Forecast 1 [F(YEAR(TIME)<2003, 0, 1)*('GDP accuml'*'GDP
accum Coefficient 1'+'Demand Supply Ratio 1'*'Demand Supply Coefficient
1'+ 'Freight Rate Forecast Constant 1')

Freight Rate Forecast Coefficient 0.08178665079953

Freight Rate Forecast Constant 719.9093032224

Freight Rate Forecast Constant 1  719.9093032224

GDP (GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'GDP DB"))

GDP accum RUNSUM(GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'GDP
DB")

GDP accum Coefficient 0.513450908493

GDP accum Coefficient 1 0.513450908493

GDP accuml RUNSUM(GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,
'GDP DB1")
GDP CokEfficient 1.188635191929

GDP Coefficient 1 747.892317055

GDP Coefficient for Second hand vessel 1

GDP DB XLDATA('F:/+=£/SD - R&/ARfR2d/A5R 2™ 1xlsx',
"Sheet1", "R2C5:R45C5")

GDP DBl XLDATA('F:/x=%/SD  E2/dsfFrd/dsf =& 1xlsx",
"Sheetl", "R2C5:R45C5")

GDP Effect on Second Hand Vessel 3

GDP1 (GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'GDP DB1")
Guarantee Premium IF( YEAR(TIME)=2016 AND MONTH(TIME)=1,1, 0) =*IF(
YEAR(TIME)=2016,52440, 0)

Insurance Cost 149590

Insurance_Cost IF( YEAR(TIME)>2016,1,0) *'[nsurance
Cost'*(1+ NUMBER(0.018))"( (YEAR(TIME))-2016)

IRR Value IRR({-7865130, 1186534.907, 1439722.94, 1698582.325,
1963276.177, 1837670.763, 1969630.158, 1696486.409, 1414299.302,
1122820.447, 331397.1314, 510959.5124, 190045.6588, 15383776.11 } )
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87.
88.
89.
90.
91.

92.
93.

94.

90.

96.

97.

98.

99.

100.

101.

102.

103.

Junior Annual Loan Payment [F( YEAR(TIME)>2028, 0, 1) * 'Junior
Loan Amount' * 'Junior Interest Rate'

Junior Interest Rate 0.0364/1<<yr>>

Junior Loan 'Shipbuilding Cost USD' * 'Junior Loan Ratio'

Junior Loan Amount'Junior Loan'

Junior Loan Amount.Annual Loan Payment 1.out 'Annual Loan Payment
1

Junior Loan Paymnet 0

Junior Loan Paymnet.Annual Loan Payment 1.in 'Annual Loan Payment
1

Junior Loan Ratio 0.1

MAPE of Bunker Price Forecast RUNSUM( ABS('Bunker Price
Forecast'-'Bunker Price Per Year') DIVZO 'Bunker Price Per Year')/26 =*
100<L%>>

MAPE of Freight Forecast RUNSUM( ABS('Freight Rate
Forecast'-Freight)DIVZO Freight)/13 * 100<<%>>
MAPE of Freight Forecast 1 RUNSUM( ABS('Freight Rate Forecast

1'-'Freight 1)DIVZ0 'Freight 1')/13 * 100<<%>>
MAPE of 0il Consumption Forecast RUNSUM( ABS('0il Consumption
Forecast'-'0il Cons")DIVZ0 'Oil Cons")/26 * 100<<%>>
MAPE of Oil Price ForecastRUNSUM( ABS('Oil Price Forecast'-'Oil Price')
DIVZO '0Oil Price")/26 * 100<<%>>

MAPE of Oil Production RUNSUM( ABS('Oil Production Forecast'-'Oil
Production Vol )DIVZO0 'Oil Production Vol)/26 * 100<<%>>

MAPE of Order Forecast RUNSUM( ABS('Orderbook Forecast'-'Orderbook
Data') DIVZ0 'Orderbook Data')/20 * 100<<%>>

MAPE of Second Forecast RUNSUM( ABS('12Y Second Vessel Price'-'12Y
Second Vessel Price Forecast') DIVZ0O '12Y Second Vessel Price)/11 *
100<<%>>

NB Price  GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'NB  Price
DB'[11..21])
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104.
105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.
121.

122.
123.

NB Price CoEfficent 0.9959807910808
NB Price DB XLDATA("F:/=/SD 2d/5u4d7F 2d/5a4d7F 29 4]

o]¥] .xlsx", "Sheetl", "R2C9:R45C9")
NPV ValuelF(YEAR(TIME)=2030, 0, 1) * NPV( 'Yearly Net Cash Flow',
'Yearly Discounted Factror'/1<<yr>>)

Oil Production Consumtion Ratio 'Oil Consumption' DIVZ0 IF(
YEAR(TIME)<2016, 'Oil Production Vol', '0il Production Forecast')

Oil Cons IF( YEAR(TIME)>2015, NAN, 1) *
GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'Oil Cons DB")

Oil Cons DB XLDATA('F:/3=%/SD Rdl/duf2d/d8f 2d 1xlsx",
"Sheetl", "R6C3:R45C3")

Oil Consumption 'Oil Consumption Forecast'

01l Consumption Coefficient 47.67142587099

Oil Consumption Constant 247.0452402346

Oil Consumption Forecast 'Exchange Rate's'Exchange Rate Coefficient
1'+'GDP accum'+='GDP Coefficient 1'+'Oil Consumption Constant'

0Oil Consumption Forecast Error =~ RUNSUM(ABS('Oil Consumption
Forecast'-'0Oil Cons'))

Oil Price  GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1, 'Oil Price DB')

Oil Price Coefficient 0.9327001341234

Oil Price Constant 0.3226946750848

Oil Price DB XLDATA("L:/x=%/SD =9/ /A5 29 1.xlsx", "Sheetl",
"R6C10:R31C10")

Oil Price Forecast 'Oil Price'*'Oil Price Coefficient'+'Oil Production

Consumtion Ratio'+'Oil Ratio Coefficient'+ 'Oil Price Constant'

Oil Price Forecast Coefficient 4.223350463199

Oil Price Forecast Error RUNSUM(ABS('Oil  Price Forecast' - 'Oil
Production Consumtion Ratio"))

Oil Production Constant  0.03207815747037

Oil Production DB XLDATA('F:/x=%/SD RE/Aa&fRd/d=f = 1.xlsx",
"Sheetl", "R6C4:R31C4")
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124.

125.

126.

127.
128.

129.

130.

131.
132.

133.
134.

135.

136.

137.
138.
139.
140.
141.

Oil Production Forecast 'Oil Consumption'#'Oil Production Constant'+
'0Oil Consumption Coefficient' +'Exchange Rate's 'Exchange Rate Coefficient
o

Oil Production Forecast error RUNSUM(ABS('Oil Production Vol' - 'Oil

Production Forecast'))

Oil Production Vol IF( YEAR(TIME)>2015, NAN, 1 *
GRAPH(TIME-STARTTIME)/1<<yr>>, 0, 1,'0il Production DB')

Oil Ratio Coefficient 0.3584319428783

Operating Cost ( 'Bunker Cost' + Cargo_Cost+ 'Port Cost' + 'Other

Cost' )

Orderbook Data (GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Orderbook
DB"))/1000

Orderbook DB XLDATA('Fi/=&/SD 22/ /w17y 2d/Fad7E =2dl
o] .xIsx", "Sheetl", "R12C9:R31C9")

Orderbook Fleet Ratio 'Fleet 1' DIVZO0 'Orderbook Forecast'

Orderbook Forecast 'Freight Rate 2'/1000%'Freight 1
Coefficient'+ 'Exchange Rate 1'/1000%'Exchange Rate
Coefficient'+ GDP1+'GDP CoEfficient'+ 'NB Price'/1000+'NB Price
CoEfficent'+ Ribor*'Ribor Coefficient' + 'Orderbook Forecast Constant'
Orderbook Forecast Constant 2.873969854517

Orderbook Forecast Error RUNSUM( ABS('Orderbook Forecast'-'Orderbook
Data"))

Other CostIF( YEAR(TIME)>2016,1,0) x1474368*(1+ NUMBER('Annual
Increase')"( (YEAR(TIME))-2016)/1<<yr>>

Port Cost 'Cargo Day'*IF( YEAR(TIME)>2016,1,0) *'Port Cost
Data'+*(1+ NUMBER('Annual Increase")”( (YEAR(TIME))-2016)

Port Cost Data 696528

Reliability = Copy (1-'Bunker MAPE")*100%

Reliability Freight Forecast (1-'MAPE of Freight Forecast)*100%
Reliability Freight Forecast 1 (1-'MAPE of Freight Forecast 1)*100%
Reliability of Bunker Price Forecast (1I-'MAPE of Bunker Price
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142.
143.
144.
145.
146.
147.
148.
149.

150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.

161.

162.

163.

164.

165.
166.

Forecast)*100%

Reliability Oil Consumption (1-'MAPE of Oil Consumption Forecast)*100%
Reliability Oil Price Forecast (1-'MAPE of Oil Price Forecast)*100%
Reliability Oil production (1-'MAPE of Oil Production")*100%

Reliability Orderforecast (1-'MAPE of Order Forecast)*100%

Reliability Secondhand Forecast (1-'MAPE of Second Forecast)*100%
Ribor GRAPH((TIME-STARTTIME)/1<<yr>>, O, 1, 'Ribor DB")

Ribor Coefficient 0.1027435839531

Ribor DB XLDATA("F:/3=i/SD R/ /F31xd7r BE¥/Fa47F Ed g
E] .xlsx", "Sheetl", "R12C6:R31C6")

Senior Interese 0

Senior Interese.Annual Senior Interest.in - 'Annual Senior Interest'

Senior Interest Rate 0.0329/1<<yr>>

Senior Loan 'Shipbuilding Cost USD' * 'Senior Loan Ratio'

Senior Loan Amount 'Senior Loan'

Senior Loan Amount.Annual Loan Payment.out 'Annual Loan Payment'
Senior Loan Payment 0

Senior Loan Payment.Annual Loan Payment.in 'Annual Loan Payment'

Senior Loan Ratio 0.65

Ship Management Cost 431287

Ship Management_Cost IF( YEAR(TIME)>2016,1,0) =*'Ship Management
Cost'*(1+ NUMBER(0.023))"( (YEAR(TIME))-2016)

Shipbuilding Cost USD 27600000

Shipbuilding Year 2

SnP Income [F(YEAR(TIME)=2029, 1, 0) * (‘Shipbuilding Cost USD'-
(( 'Shipbuilding Cost USD'/24) * 12))
Total Annual Finacing Cost Equity+ ('Annual  Senior Interest' +

'Annual Loan Payment'+ 'Junior Annual Loan Payment' + 'Annual Loan
Payment 1)+ ('Guarantee Premium'+ Fee)/1<<yr>>
Total Junior Interest 0

Total Junior Interest.Junior Annual Loan Payment.in 'Junior Annual
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167.
168.

169.

170.

171.
172.

173.

174.

175.
176.

177.
178.
179.
180.
181.

182.
183.
184.

185.
186.

Loan Payment'

Trade Vol GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Trade Vol DB")
Trade Vol DB XLDATA('F:/+=%/SD Ed/AsfrRd/dAsfF 22 1.xlsx",
"Sheet1", "R6C7:R45C7")

Trade Vol DB - 1 XLDATA("F:/3=%/SD Rd/dAsfFRd/dA5F 29 1.xlsx",
"Sheet1", "R6C7:R45C7")

Trade Voll GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,'Trade Vol
DB - 1)
USD Ton 'Bunker Price Forecast' //397

Vessel Price Error RUNSUM( ABS('12Y Second Vessel Price
Forecast'-'12Y Second Vessel Price'))

Voyage Days IF( YEAR(TIME)>=2017, 1, 0) * IF( YEAR(TIME) =
2021 OR YEAR(TIME) = 2026, 329, 336)/1<<yr>>

Yearly Cost IF(YEAR(TIME)=2030, 0, 1) *( 'Fixed Cost'/1<<yr>> +
'Operating Cost' + 'Total Annual Finacing Cost")

Yearly Discounted Factror 0.0623

Yearly Income IF(YEAR(TIME)=2030, 0, 1) #*Daily_Income * 'Voyage
Days' + 'SnP Income!/1<<yr>>

Yearly Net Cash Flow 'Yearly Income' — 'Yearly Cost'

o g AE 1

WAGT 1

il GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,=%DB)

$9DB  XLDATA('T:/3=%/SD =d/ /57t < .xlsx", "Sheet1",
"R2C2:R174C2")

TAAF 1

7} GRAPH((TIME-STARTTIME)/1<<yr>>, 0, 1,¥7}DB)

f71DB XLDATA('T:/3=%/SD =d/ /w7t < .xlsx", "Sheet1",
"R2C2:R174C2")

Al 1

A dAg AnHF = 36.5
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