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BDI: Z3t=X|4=(Baltic Dry Freight Index)
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BSI: Baltic Supramax Index

CAPEX: XH2H X|&(Capital Expenditure)
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SE30IH(Discounted Cash Flow)
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FFA: 2MEAHe(Forward Freight Agreement)

ITF: 2H24sX &AW (International Transport Workers’ Federation)
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EXECUTIVE SUMMARY

Establishment of Risk Management
Indicator System for the Shipping
Market through Cost Analysis on the
Dry Bulk Carrier Market

Hee-Young Ryu - Gun-Woo Choi - Jae-Woong Yoon
- Su-Jin Hwang - Byeong-Joo Kim

1. Purpose

= This study aims to draw indicators that can determine risks
and soundness of the dry bulk carrier market, by analyzing
the cash flow from dry bulk fleet operation through a cost

analysis on the dry bulk carrier market.

= This study intends to measure the efficiency of fleet
operation by establishing the cash flow indicator system
from fleet operation with the cost data of the dry bulk carrier
market and utilize it for improving the business performance

of national shipping companies through their portfolios.

vii



= It explicitly provides the profit and risk sections through the

cash flow indicator and cumulative profit indicator for the
dry bulk carrier market derived from the freight rate data,
enabling to estimate profits and losses from fleet operation

at any time.

2. Methodology and features

1) Methodology

= In Chapter 1, differentiations of this study were drawn by

viii

analyzing preceding studies regarding cost analyses by
similar industry, preceding studies related to risk
management in the shipping sector and the ones using the

VAR model in the shipping sector.

Chapter 2 summarized the characteristics and current status
of the dry bulk carrier market through literature review and
an interview with experts. Also, the correlation among
determinants of freight rates, cost structure analysis and the

cause of freight rate volatility were identified.

Chapter 3 analyzed risks in the dry bulk carrier market while
presenting the need for establishing the risk management
indicator system. It also organized theories of the risk
management indicator system, and estimated the cash flow

indicator and cumulative profit indicator from fleet
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operation by ship type through TCE in the dry bulk market.

- For ship operation, the marginal cost (MC) refers to the
operational expenditure (OPEX) of each ship when it is put into
operation during mooring. The average variable cost means the
sum of the management cost and OPEX imposed on a ship put

into operation.

- The average total cost (ATC) is the average variable cost spent
for ship operation plus other fixed costs for offices and inland

staff, etc.

- In the dry bulk carrier market similar to a perfectly competitive
market, costs vary with the number of ships. However, it is
possible to calculate a break-even point if a rough average total
cost and marginal cost are made available, hence, able to

develop risk management indicators.

- Therefore, this study determined whether the TCE covers the
fixed cost of ships in order to estimate the cash flow from fleet

operation by ship type.

(Voyage Revenue — Voyage Expense)

roundtrip vmbero foperationdays daily(CAPEX + OPEX)

- In addition, since the proportion of using owned ships and
chartered ships are different by ship type in the dry bulk carrier
market, the cash flow was estimated by distinguishing owned

ships and chartered ships.

ix



= In Chapter 4, the empirical analysis was conducted for the
risk management indicator system in the dry bulk market,
and the VaR methodology was used to analyze cash flow

indicators and cumulative profit indicators.

- The VaR methodology is to estimate 1%, 5% or 10% at the end
of the distribution of expected asset portfolio values and
calculate the largest loss range of portfolios in the Black Swan

situation.

- This study also provided the soundness indicator of dry bulk
carrier market conditions through an empirical analysis of the
cost portfolio model using the VaR of N (number) assets. Such
analysis allows the risk level of the market to be identified by
estimating the largest variable cost depending on fleets operated
by shipping companies.

- The VaR was measured by distinguishing types of participation
in the dry bulk carrier market into the forms of owned ships
and chartered ships, respectively, and the analysis was carried
out limited to the volatility of the rate of return according to
fleet operation with the highest volatility among cost factors in

terms of dry bulk carrier operation.

= Chapter 5 presented ways to use the risk management
indicators determined by this study and described policy

suggestions and future challenges.
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2) Features

= This study extracted the importance of risk management for
dry bulk companies that have concentrated their operation

to tramp shipping with high risk of investment.

= By offering the standards for the cash flow of owned ships
and chartered ships, this study presented measures to
establish indicators easy to secure investment profitability
befitting the environment of shipping companies as well as

effective and practical risk management measures.

- This corresponding indicator will allow shipping companies to
secure the objectivity in establishing business plans and making
decisions, and able to construct quantitative data with high
testability.

- In the future, accumulated data will allow identifying the cost

of sales and estimating the profit following fleet operation.

= The empirical analysis of the cost portfolio model using the
VaR allows of the construction of indicators for the
soundness of the dry bulk carrier market. This is because
the market risk level was identified by estimating the largest
variable cost depending on fleets operated by shipping

companies based on the cost analysis.

Xi



3. Result

1) Summary

Xii

This study identified the cost structure of dry bulk carrier
companies and conducted the analysis of cash flow
indicators and volatility of the dry bulk carrier market
utilizing freight rate data. Through these analyses, this study
developed indicators capable of measuring the fleet

efficiency of national dry bulk carrier companies.

It organized relevant theories regarding the risk management
of the dry bulk carrier market, and extracted costs for dry
bulk carriers in details using CAPEX, OPEX, VOYAGE COST,

etc.

Through these analyses, a systematic and practical cost
analysis was conducted, and applicable empirical quantitative
analysis data were developed by forecasting the maximum

cost change.

As a result, it was found that the cash flow indicators of shipping
companies showed different rates of return, depending on the
conditions of owned ships and chartered ships, under the
circumstance of repeated business fluctuations in the shipping

market.

Therefore, it was proven that determining which strategy is

effective by shipping companies’ fleet holding and business
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conditions would become an important indicator to form their

portfolios.

- This study explicitly provided the profit and risk sections of
shipping companies, which made it possible to determine the
business performance from fleet operation in a relatively simple
way.

- In addition, this study made it possible to measure the efficiency
of fleet operation by national shipping companies and utilize
it for the improvement of business performance through the

portfolios of shipping companies.

2) Policy suggestions and policy-making activities

= Using as basic data for fostering the shipowner business by

the government

- When the freight rates sharply drop due to the deterioration of
the shipping industry, shipping companies may face potential
risks of failing to afford charter rates. In this case, risks could

be diversified if there was a shipowner company.

- While shipowner companies can be established in various forms,
mainly finance/shipping/shipbuilding types, there is a need for
fostering new ‘Korean-style shipowner companies” in a hybrid

form currently in Korea.

- In addition, the emergence of Korean-style shipowner companies
could give rise to the ecosystem of various supplementary
industries, and various functions and measures have been

presented at present.

xiii
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The rate of return of dry bulk shipping companies for the CAPEX
analyzed above was estimated at the 7 — 8% range, which was
analyzed to be almost similar with the current market price

ratio.

Accordingly, it is possible to use the results of this study as basic
data to secure the plausibility for fostering shipowner

companies at the government level.

Using as an indicator to identify the industrial soundness of

the shipping industry.

Based on the cash flow indicator derived from this study, it is
expected that the ability to respond to market conditions and
the financial structure type can change depending on the
competitiveness of individual shipping companies in a highly

volatile shipping market.

This study allows strategic investment decisions through the
cash flow indicator, leading to risk reduction in the

cost-intensive shipping industry.

Contributing to improving the financial structure of shipping

companies

This study helps to analyze the cash flow of large dry bulk carrier
companies with high volatility and identify which types, among
owned ships, chartered ships, etc., would be more efficient

when forming fleet portfolios.

If the data derived from this study are utilized appropriately for
the financial environment and business conditions of each

shipping company, it would be possible for shipping companies
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to maintain a stable cash flow by financing the appropriate level
of loans relative to their cash holdings, rather than concluding

an unreasonable charter contract through excessive leverage.

= Providing the structured risk management indicators for dry

bulk shipping companies

- Due to non-flexible characteristics of the shipping market, it
would be practically impossible for shipping companies to
adjust their bottoms in a short period of time in order to deal
with rapid market fluctuations.

- Specifically, as dry bulk carrier companies are mostly small-and
mid-sized enterprises, it is difficult to respond properly to
market fluctuations caused by a variety of risk factors. In this
regard, the cash flow indicator derived from this study could

be used as a risk management tool for shipping companies.

3) Expected benefits including policy contributions

= This study is able to establish analysis standards and solid
verification grounds for the shipping industry based on

highly objective quantitative evaluation indicators.

= In the process of implementing policy projects which require
government supports and public decision-making, this study
provides a quantitative ground for calculating the cost of the
dry bulk carrier market befitting the purpose. Therefore,

practical measures for supporting policies can be available.

XV
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Syriopoulos & Roumpis(2009)= tl= A4 sl-7149] 71 ¥sA
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(Asymmentric Power Adjusted GARCH)E A3t & ZF2 9=
E71RE AP dl88s ERSHES vt Ade LEstelon, SA4CR
Sf2719e] F7HEAdol el SR A9t =EE 27

26) 2X2(2017), p. 49.
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27) Syriopoulos & Roumpis(2009), pp. 57-78.
28) Argyropoulos & Panopoulou(2008), pp. 4287-4352.
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1) AdzE AEe Y

S AH|AA Y FEFH= S e 248 E44Y o]
(differences in the inherent characteristics of goods in seaborne
trade), 3= E49] o] (differences in the packages of goods), 41
AslE+429] Ao(differences in the preferred size of shipments)
ol ot =S & Qltt.29)

IS 3= 1R 294 EA4) et A] A8kE(dry cargo),
BA|2=(liquid cargo) T2 FEEH, G2 HAG ofFof o5
714 |l (liner shipping)¥ F4714 d&(tramp shipping)2& &
r}30

29) Jansson & Shneerson(2011), pp. 15-16.
30) =71(2015), p. 53.
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A4 oS AT P2E A FEY 294 (schedule)] o
FHHOR Y 1S ST Aol AgHH o] T LA

3 8
73319 2FF= A9 A714(liner)ol=t Hofstal, 7140 ¢
o

<t
el

olo] Hia| YA FREY IS HFSIA] L1 {XA K charter
party)°]] T} $£55E 5HE 90 o AE-S AlTste] IS 255
= A8kE 2471 A(tramper) 2.2 ofH, 47|40 93t & FHE §

4714 shgolet Aolatet.30

ol7|% stH, BEAH7IA sl AFoA gE Ee A9 a7 IS
fujct 2o met IES 5ok A Qutitt. =0 wEt #3A
(tanker), W& Al (refrigerated ship), FE>%H4(ore carrier) 9 7]Ek
E5A 5ol S A Fo2 = 7]

7l Aol dubzQl o, olE Ask=
=

%

A
BA4714 ofl(dry tramp
il

SHE(dry bulk cargo)&

30 o
=3
e
N
2
o

= o o] 9 oes

() 1
SAAkoR ThH HolAr 5ok AU a3y

ole} Zo] 7|22 o7 Atde] ML T FHl= BV, 78714
¥} -2 Auko] 238 el(type of ship operation)@ A|ES}E ATt o]

o Wt AR A7 A (liner shipping market), 47|41

S| &A A (tramp shipping market)0 &2 &8 4 Qltt

53-54.
) W5l 2/(2021), pp. 50-52.
33) YEA - UYL 28S(2021), pp. 229-230.
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A

China COSCO Shipping
Fredriksen Group
Nippon Yusen Kaisha
China Merchants
K-Line
Star Bulk Carriers
Berge Bulk
Mitsui O.S.K Lines
Oldendorff Carriers
Pan Ocean
ICBC
Polaris shipping Co
Angelicoussis Group
China Dev Bank
Shoei Kisen Kaisha
Imabari Shipbuilding
Navios Holdings
Nissen Kaiun
H-Line Shipping
Winning Intl
Wisdom Marine Group
Cardiff Marine
Shandong Marine
Far Eastern Group
Doun Kisen
Mitsubishi group
Golden Union
Seno Kisen

X2 B242(2021), 28 M= IE

44

39

17
37
39
35
59
65
45
33

110,669
125,903
93,280
114,637
120,405
110,855
192,249
120,934
101,283
146,362
276,131
262,054
172,657
95,105
183,962
106,835
111,765
105,886
189,407
177,961
54,368
162,623
128,397
128,632
91,964
86,950
124,911
167,072

W A~ w w

o A= NN

4.26
0.37
0.25
0.24
0.36

0.21
0.53
1.28
0.33
0.96
1.95

244

0.42
0.36
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A
MEZH|
2|
2R
==
S|
23z
A=
(Capital Cost)

A= 01851(1997), p. 102

gtd, AHEHo

A
AmH], AH

A(charter base, C/B),

glofit|
(Voyage Cost)

S
a2
a2 x|
Hares|

(Operating Csot)

S|
HEE|
et

NEREICITY

LIS

2pH|
2, 22|
s
e
22, ojxt

S|zt sheep
ALk

NN

O - =

J|EFR M7}

O L=

M=t

1. CHdH|

2. 7Bt THEHI(CH2]
LSRG R, &
2| TOfH|, S2H|E)
1. NZ0I%, Holz

2. QletRkt

Slo]ojao] A(hire base, H/B)

mietal] a) Seeslel viae Hol eyzuE

i

12, e HEH2 qEs|= doh 28y 3]
o

A7\l AR EoAA 4] u
3 I

Q3 o

o o=

7=, 2+
sk=H], SAL7E 718 FoiAd 97t

s
AelgozME ERlg, AFoA, ATAE 55 T8
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(1997), pp. 97-131.
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105) F&ZI 2/(2017), p. 40.
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0

M =

o] A-gAls}, tigst

1A

NA A7

=
-
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2= 9
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5 WPt vio} Bt A 2L A4

A

of At} FRAOZE AFFI 7hs

3
15
tE=
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o
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%
o =

H
S 7H53H

=

=]
&
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o]
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°

o
e

Ky

R84

o 4 7j4lo] AA9

A9 B
7t 4

Q Ao]t} 1006)

A

oA T

jo

Tf

T} gfF-E Stopford(2015), Cullinane & Khanna(1999)1070] 4] =4

H|(voyage costs)
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&

-BlY=-EITA(2018), pp. 117-132.

k=3
o=

A
107) Cullinane & Khanna(1999), pp. 185~208.

106) Hif

AHEH](capital costs), +YH]|(operation costs), &

o 7ol HolhA okt SAH oz v



o] Ze EFAGOU A O olo] et TR ABA 2
of et @7} ok Aol et U0 B Flo] Bgsitt. et
B A7E AGATANN AN A 7 B FHOR ASBH a4

1= Aol & ) % 42%E AXAAT, 2

27] Auheets} SR WAsk ul8olch109 Eu|o] &

2 Urehe] 3, AleF ) A wAgshe A1) A9

Bai} B4, Aet 7o) A 28 EE sjw] Wisls ATl dig
A

23 A, A, FIA vjZho R BAISHE Sololt

’

of
Ry
Mo
ok
o
o

Ir
fuk

2] A9 AH] AUAAL TR 2Hae] YelFole
2 ARA 22.5%, A
71 5A] 22.5%, HFA] 22.5%, AZA] 22.5%% AlF3ict.109)

BN
AURge
2,
o
&
AU
2
o2
(i
&
S
r]Iﬂ I
2
i
B
¥
—_
o
90
o3
i
)

Akt 2R A]7)of whel WEsith AlRA7Fe] AL Bt oY
g} A4 of= 71EE, tE AS(HH o]y, VLCC, LNG §)9 Al 9
FS nAch ATEA SAT AFRATM= GARGE 30|18 Hol=d|, 31e

e}

T o] soiu ARAVIE B S AR U

108) Stopford(2015), p. 281.
109) Stopford(2015), p. 251.
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HSEM AFO HIg 7xot 24 27i2M 03

(O 3-1) HelE2M 2 UZM7H HSE 0|

I

=2 222(2022)

FLAE A7ER 7P e, s 19 Aol =H(eF 181t
=) Aol Hiek SaLA7ke] Hgtsololnt. SEAF FaAdHtef vl 109

A ST ZHAZ 21.4%, 1593F S3AE 7HA2 50.0% stEshe
A0 2 WYehTh (202149 71%) TR A%l ¥E 2016¥9= ST}
stk Hlgo] B & Aow et

(23 3-2) HO|ZALO|= S0 M7} tHa}

X 2222020
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AFEA0] 7L Alzbo] Hakito] wet Z4sked] 5wo] A3t ol%

HEAZEO 50% of3hz stelict. B3] 58 £ ofstel 178 £ Ay

o) 74 Shehe ©S 27 Yehid), AskEA A%t ddo] g Ao

2 245tk 20219 AR A% 2j=e] wet AxAslel FRAVE

A5t 20228 WREE Ao|Litol= Huke 6HY Do) ez 24k
9t

(B 3-3) a2 Zap|7id M7t
THO|: ot £

37|(TEV) MEM7} 54 Z1t 104 Zat 15 Zut

30-35,000 22.0 16.0 8.5 6.0

40-45,000 23.0 15.0 10.0 7.0

50-55,000 25.0 16.0 11.0 8.0

70-75,000 26.0 20.0 13.0 8.5
100-110,000 * - 29.0 21.0 14.0
170-180,000 50.0 34.0 21.0 13.0
220-250,000 55.0 41.0 31.0 26.0

At2: Drewry(2021), KXt4H

AR} ZHEElof] digh At oA A AARE v =] A
onl fiFfE gy HEHo] = F9ol Ut Thorburn(196
01102 H-HZFHA(Cobb-Douglas) 5 A& A8t 37]9t v]&
2t TAE AFBIAT 1D A A3 v ATHRe] 27]9F AHEH]= ]
g EARl AR YERth.

Cost oc dwt"™®

110) Thorburn(1960), p. 28.
11) y = kx® ge2 o= £2i4
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Ui AIEQ HIg 1A9F @4 27kEA 03

shA)ut shete] Z1gat ol ABFRA ApRuleh 71 HulE7t opd
2717k ARl et ST AESe Ao ueid

(33 3-3) M8t 27|(DWT)O [HE Xt=H|Of A

71109t £3 HZV1242 977} 00{XIX) S0} THLSIACt HOEA|S BRO= S5t
Arz: MR

O]& Jansson & Shneerson(1987)1122  Thorburn(1960)°l4 3
H &4 ASE 5039 A ASARE &85 Asto] 85k
B AoA 9] & ALE 0.6552 AFE L) o]9]of Cullinane &
Khanna(1999)113)= Adt 7)o w M8t 714E F4517] 95 1o
Ze°|(Fairplay) AEE Z8olgirh. ol dAFoAE Lol A+H
Cullinane & Khanna(1999)114, Baird(2001)1152] I ApEH] A4 4]
S o]&3lt}, o] HRAlL AlRA7IO] 10%7} 97t AEu|2 sty 7
=g

4

r&“

UL A2H] = (AEAxRE] x 10%) + 365(%)

112) Jansson & Shneerson(1987), pp. 173-192.
113) Cullinane & Khanna(1999), p. 190.

114) Cullinane & Khanna(1999), pp. 185-208.
115) Baird(2001), pp. 138-166.
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o] WA= 209 WHZe 7Hgste] Akte A }l'é 18l Tzt o]
A&(FAE)S 7.5~8.0%2 A4kt 2049 olf A B A7l
gt 7EA7EA] 312 E - AA] oA 7.0% qm S5 AdAt
ojzof| A fxapepic] A A= 4277} HISs) 5,000~6,0009
2 tZ Yehth

& PAoE AN A 2718 $AdRE TRt 2 39 B 5,657
gel/golgler 208t E5 AlEre] 99 AREH|E= 13,288 & ALkE
Atk SAROA AEE|9 WEE Aesh] €7] 07| wiEe] et

2 & 71E0 R AsiA A A

oA AdEE AREEGE w2 aEd A0R F4EN. A o

ZF tige 1EEI oA o2 B oYzt AR AAIA AEE

Aldbo] TR 20009~20104 Atele] AHMER Fa1A AEo]7] wEe]
A

(H 3-4) HsIEM T7|H UUX=EH|
7

37| ESa, =S7EXI(NPV) SR =H|
(1,000E) (R &2y) (R &2y (22)
25-30 20.6 20.3 5,657
38-40 23.0 22.6 6,301
61-63 24.0 23.6 6,575
75-77 255 25.0 6,986
80-82 26.0 255 7,123
93-96 32.5 31.9 8,904
176-180 46.5 457 12,740
205-210 48.5 47.6 13,288

Z: NPV 8.0%, 201 X, 20204 =47} 71%
Aiz: 222(0022)

78



HsEd AEQ HIg 1A% @4 #7k2A 03

2. 2%H|(operating costs)

E 52 (Drewry)olA= AHLH|(CAPEX)?} &3HH|(voyage costs)E Al
95t Adk EGH|(OPEX)o| RARE AAJS}, AukgH]o= AYy], B
AR, FAH], e 8|8 5o] ZFE o] 9r}.116)

o
=8
rh
A
=
L)
=2
o)
rIr’
&
off,
~J
rEl

toz Q1% 33 48 45 2

]
fu 1 [S]
A o ogrele] 7449l u]g wo] Hk o

(O 3-4) 21| 244 X|EFAH(Y)

=]
H =
| | |
.._
= | |
bl I I
F I I
: _
=
@ | | 1
=

' ' '

1 1 1
. | |
H“
= | |

| | |
1 | |
= | |
5]
=]
.-—
= I I
= 1 1

' ' '
5 ' '
=
..“
= | |

' ' '
2l ' '
= | |
"—
=
=3 " I
= I '
e ! I I
= 1 1
=
i
iS5

n ] n | ]

= = =

Xt&E: Drewry(2021), p. 47.

116) EF2| 20| 2471 H{Z2|0|(Fairplay)0llAl World Shipping encyclopediaZ Salf A& 7
EMGIALE. SAxiol= HOZ(0[0N LalSk= A2= IHSOH| S&=0] Ll EC.

i



SA 40 Wb 9 Foj= 15% o4 Zpol7t s =20 wE
F7F 45T Aolsith. Aol AgEHe voe AT sE2J(TE:
International Transport Workers Federation)o|A] |AFod4-ES A
A ARSI Al Qth INESE Y7 A7l A e A=) 529 =
A/dute] 739 A=A duts 1-85HA o Fststo] I-8+FA7F Ql= AR
2, gunto] AdkE 553t

2) H3g

o] tist B9 AUtz E(Hull &Machinery)o] thigt H3la} &
AR QIsf AI3AF ZAo thigt A0 v A dS HESe AT
(P&I: Protection and Indemnity) 2.2 FEEITh YUtz oz A Ao
e B¥Es AZF oF 809 2, A3A] tigk EH(P&I @ Protection
and Indemnity)} 2F 309} @] tF2olch119) AFoA] == FAH

£ gol o

117) Stopford(2015), p. 271.
118) Stopford(2015), p. 269.
119) Drewry(2021), p. 22.
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HSBM AHO| HI 7RG 24 27124 | 03

slo|= AT HS(P&]), =3 U(collision liability), AAEH(war P&I),
o= W Al 8 5o gAo|tt.120

AFILE Qg 4 Ato] A&A0E st Qo] A BERE st

R8 A |

L Sl RYRE SRl BT o) 42420 9T &
o

137} Bj9Fo] 9l HFHYYTHAPRDEHRE HFES] A3
ge YL GRSt JEEERgolt § 2T A}a Y A R
=14

ARStal A4, AREsHH % 24 l ilste] oH|zE(free reserves)<

A Qa1 F7)0] wet BRlEl Asshd], 53] 104 ol 3ol B
R A5A7t o AXE Ao vepdth

H 3-5) det A0 2 28z

f'g e 5 104 154 204
30-35,000 210 220 240 280 290
40-45.000 220 230 260 300 310
50-55.000 280 290 330 370 390
70-75,000 310 330 360 420 430

100-110,000 | 410 440 490 560 580
170-180.000 | 490 520 570 660 690
220-250.000 | 560 590 650 750 -

Xt=: Drewry(2020), pp. 95-118, XMAH.

120) Stopford(2015), p. 274.
121) Stopford(2015), p. 274.
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ofef Wag 488 BaAg Hlgo TR} st gAUeo] Wa
BES 2x A50|ARE OJF7HA dhefelet. o B 8L & £guof of

10% AA|5He Ao BAjgch Bl that AAkste] Jaroz o]k
of that e B Hla) 27 AAPAT, LARE ARSIo] A%
2 wob 2 g5t A LT Aeo] HhiEe] TANNS 42
312 Qlof T 897t e Avjge 122

(1% 3-5) HEH(QY Y 2B2H) 32

B2 s o

XtZ: Drewry(2021), p. 26
4) My 2| {X|H|

A 5] §A= & 2gulo] 15% WS AAsH A7} ulg7]
AARE Whrolich, A7l Qo g 307hgutc AAIst, 1))
AAE UAHRl oIt AT FA} gL ARSE 9% 24714

122) Stopford(2015), p. 273.
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7 71 4efl A= 5= At =R (Drewry) AH&o] T2, AlA Ao
30%e B 9% 7]%101] et e Aes FA4EH

3

6)

SHIE

HO
1

ATEA 29u|8L Ml 37|71 Z716lHA v 8L ARSoit) & 29
vlgolA 7 B l X}XISF— FEZ ol A-8FH], 4D
2 HEHE 08 YRt HiFEe] g=o] AH 2717F AXHA H|
|2 EstEANL BERE e 1‘41 o B8} 23 o] Qlof Aur =2
710l w2t HiEA oz S5t

(27 3-6) Zat2M 271 Y 2H|g

o

QI g21/9)
10,000
9,000
8,000
7,000
6,000
5,000
4,000

3,000

]
2,000
1,000
o

30-35,000 40-45,000 50-55,000 70-75,000 100-110,000 170-180,000 220-250,000 380-400,000

mManning minsurance = Stores wSpares m Lubricating Ois m Repars & Maintenance m Dry Docking m Management & Administration

FEIHIE 2
At2: Drewry(2021), p. 26, MAHEH
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B 3-6) A312M YUY 2H|S

= 30-35,000 40-45,000 50-55,000 70-75,000 100-110,000 170-180,000 220-250,000 380-400,000
Manning 2,320 2,330 2,320 2,770 2,770 2,770 2,770 3,160
Insurance 240 260 330 360 490 570 650 1,570
Stores 310 350 350 340 370 400 450 410
Spares 300 330 340 330 380 420 450 470
L”bgfli“”g 260 280 300 340 370 400 440 480

MR.epa”s & 230 240 250 230 250 260 290 250
alntenance
Dry Docking 710 770 790 740 810 870 900 940
Management & 910 1,060 1,130 1,040 1,200 1,260 1,330 1.410
Administration
Total 5,280 5,620 5,810 6,150 6,640 6,950 7,280 8,690

F 301104 7 I1E

Xt=: Drewry(2020), p. 56.
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ojfio] A+d dekEAlel 4
S o 2o AR 9ElE82

log(opex;) = 6.729801+0.178726 » size, +e

OPEX : 2gH|g
size : H3EM 37|

(H 3-7) a2 M9| 37|

rE
N

A+
6.729801
0.178726

0.969438

AFA
oT

-

St

Merg7|

=
2
R

A= KA

]

37|(TEV)
30-35,000
40-45,000
50-55,000
70-75,000
100-110,000
170-180,000
220-250,000
380-400,000

INE=HPRINER

86

B oo

H| XAl

= T~ o o™
t-statistic p-value
48.9906 0
14.93451 0
D-W 1.900418

2 AEFHIE(KMI)
5,283
5,562
5,788
6,147
6,552
7,203
7,543
8,317



Asi2M A HIg 7X9 R4 2k2N 03

3. 28H|(voyage costs)123)

%‘%]—H]‘_ ggﬁ]oﬂ ulz} 2o} L}X]U kAo w & A &5 ¥
o]

I &&0@01 Ak, EHE* FES ]
vG,, = FG,, +PD,, + TP, +CD,,
VC: 28|
FC: QIRI(/2.%) etz
PD: EMAI8R
TP: ORINTF E A HIZ
CD: 23t5n2

(o)
ol

1

ﬁﬁﬂl% Z &S 5 7 =2 v Aok FELE
A ek A {7 B9 dolle 8= AThHA
o= gof MSL} =2 S S8Es A5 =, H2ole
IMO20200] W A7-F ARl SF3l=HA 1 S84 o 223t

o E3 ¥EAo] A &1 wil ool g Bl Basid:

GEE

r_l

719 F8792 AdHe] £t gelo] 7hstt A @ =5 Y
A HE BARY] TS BHA ARLRTE FAAE S Qlnh &9

B Z(cube rule)olet 2= AH4og Aol 7hs3td], £
2 AlEre] 2L AlAlgel vtk skl Bt 2FEEE A
%408 slgsi=t] 20089 13.6:=E0A 20224 11.2E714] s}ets}
At

Ak

123) Stopford(2015), pp. 276-280.
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(O3 3-7) gg Hol=d

El
i
H

13.6 o 13,3 e, 13] e g3

s
| 116 114 e 114 115 115 114 113 — 117 w118 e 113

2008 2009 2010 2011

A2 2212(2022)

shzo] disf Faperh & FES FFol8&(port dues)?t AH|A o8&
(service charge)& F-EEH ) HTol &g Yutrog MulES HE9)
T 5= ol&sto] Rttt AH|A o]lGme T/, EFHEY 5
Aato] o]k A2 Tt Hl-goltt. Hl= =7F N B Aol
sttty 2FeHEE oI, quynt 2ok S of TSk ZH7h 25t
£ #5719 7% wet RaRit

FollM b= Sk A28 Xt Frulg2 dubEow ois
oA = 2ol ZetElof Rt Et HEAdo] Wob agn] 44
7Pg7] wiize] offl Ao ARHIE FHoE AL,

%A 2718 ARang S 4AHYst] flsf IHSS] A4t DB A=E ©f
&3ttt o] AtE= 20199 ¢ 7 & A3EA % Ad 2F 10,800
st AI2E @11 9JoH, E5x(gross ton, DWT), IMO T&H 3, Aldhg,
AASE, ARG, AXAE 5 ot A=7t ZghEof Sith. g7 A
e &80 E7Fssto] AA o8t AR A=A oF 10,3963
St Aol
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Asi2M A HIg 7X9 R4 2k2N 03

Ak 271 duaiss 242 o2 Zo] 247 AR, A=
o} olof] T3t Ar Aol A8DBo| 7|A=o] 3lof o] &3ttt A4
£ 10~16EE A= sty miZo] olF HEASH] ¢s
Corbett, Wang, & Winebrake(2009)1299] dmA Rz APYAlS &g
gttt o, ol Aol EEots Ame EXRAR AEs=
IMO(2014)9] AF-ollA AIAZE F A 2EF] 5%=Z 285

D,.
1k \3 tj
Fy = IMF(—-)" + AF]
/ S 245,
F: QRhR®
MF,: TR A8 AR

A, A9A71E AdSS APste] BaAlse aPgste olol mE -+

ARES =431} 560TEURE 21,000TEUZHA] & 3023 9] AsfEAS
FZoto] Ad el E At P& FoldolA Y LT
2 oA Aot AFAIE EFT HAS et SFEEE FS ZoF o
chElch Ael 971d 839 £ 8 AnE Ayt 9% figlo] YEYR=
ottt Atz o] Adro] Hat & A7F A7) wjEof| AL AlEto
H|g Hat 2 £t 2 202 YePgoy T2 tigAeto] A4
dhof] v 3 £&7t A= ot o] AtoA= 3,000TEUH 12

O,
o
=
1z
Ho o
1
J
2
o,
EN
23
o
"
i
i
ofo
_Orl"
il
re, >
{T; i

HFE Moo

124) Corbett, Wang, & Winebrake(2009), pp. 593-598.
125) Y& 3 000TEUZ 02 MEFO| MA| £ 271 18E 0[5191 A2 ZALE|0 3,000TEUS OfAf At
1522 HAE
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i
ol
el
30,
lo
<
ool
FE [
x
@
)
=)
0
=
O
=
[0
&
tH
rlr
2l
%,

oh & YoM 2 A=A AR &4 PFFRHRE FH] ¢
off AZRALo] thet HEE 4o Z3IT ARARF
Ark 37], AR A +
A AREE A& A 3718 BeE E83loH, ofd
AREE APgor] st Az Axe} 201595 HAH EEDIE #7165

T} 126)

)
o
X,
&
<2
<2]
=
in)
=)
i
tu

log (fuel_consumption) = B, + 3, *+ log(ship_speed) + B, * log(ship_size)

+ By ¢ built_year+ B, « dm_FEDI+e
[4=4] 4-1]
fuel_consumption: A8 HEAD2E
ship_speed: 12 2&7ts &7 &=
ship_size: Z7ts Z4H|0|L 2(ton)

built_year: Z1Z 3%
dm_EEDI: EEDI 7#A| M8f(phase 1: 20154 0|F 74 Meh)

U IS AR Aat Auke] 379 AR 1L, 2Tt SUISeE
ARARFS F7ioke o0& Ueyth E3 AXAT 149 zpojof w2t
oF 0.3%9] AEAEFo| FAdhs 2o YEhtor 2015E5EH 485
EEDI= AA| AZEE AutoA fasH H8E= A2 R4

1B

126) £712(2021), p. 54.
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HSEM AFO HIg 7xot 24 27i2M 03

(H 3-9) M3l Zut
P (=LY [=[=1y}
st 6.463199%** -1.130122%**
ere (16.69616) (-2.667994)
<hin_size 0.484640%* 0.483563**
= (231.2640) (244.2983)
_ 1.706635*** 1.735896***
ship_speed (57.70938) (62.12562)
built yoar -0.006396*** -0.002640%**
(-33.35595) (-12.58764)
-
dm_EEDI (93352?122?3)
7 0.878969 0.892046
z; W 20195 2Z0IM H47t 9232 9|
VR INE
H3-10) 27|/&8cE HRARE
. 12:E 13E
T 2010 2015 2020 2010 = 2015 = 2020
30-35,000 19.1 16.6 16.3 21.9 19.0 18.8
40-45,000 217 18.9 18.6 25.0 217 214
50-55,000 24.1 20.9 20.6 27.7 24.0 23.7
70-75,000 28.1 24.4 24.1 323 28.1 27.7
100-110,000 = 33.7 29.2 28.8 38.7 336 33.1
170-180,000 = 43.1 37.4 36.9 49.5 43.0 42.4
220-250,000 = 48.4 42.0 414 55.6 483 47.6

PP NETY
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H3E &Z

cos)S et et Pk Auk F7]0] whe} vlRo] e ddma
meF 2YA AL ARARHST} B AR AxA7L] oet

g §AE9} o AN AHE Aot 2
o] gt ulE 4 Ik 20219 ASHEA A%o] HrhH o £4E

HETE 22 oA A7 =S € 5 AT

(E 3-11) Xt2H|(CAPEX)2t 2ZH|(OPEX) &4

B Ah=H| 2GH| X2H+2FH| | 20214 &M=
30-35,000 5,657 5,280 10,937 17,835
40-45,000 6,301 5,620 11,921 20,156
50-55,000 6,438 5,810 12,248 21,343
70-75,000 6,575 6,150 12,725 21,973

100-110,000 6,986 6,640 13,626 -
170-180,000 7,123 6,950 14,073 28,012
220-250,000 8,904 7,280 16,184 -
380-400,000 12,740 8,690 21,430 -

F gdeE 149 71EY

Rtz: 222(2022), p. , MAERY.

ASHEA ApEu|el 2odu]o] Wste 7)o wet Ao Helshu o
&3 2k A717) 1% S7Vehd Aot LgulE 0.22% S71eHs A2
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Ui AIEQ HIg 1A9F @4 27kEA 03

E UERT
log(capea:-i-opea:) = 6.954733 + 0.225453 « size+¢

(B 3-12) 2L HIE &4

v | APRH2CH 34Dy Y dlzAgH|| U o8 et
30-35,000 10,937 18.8 15,840 26,777
40-45,000 11,921 214 18,031 29,952
50-55,000 12,248 23.7 19,969 32,217
70-75,000 12,725 27.7 23,339 36,064

100-110,000 13,626 33.1 27,889 41,515

170-180,000 14,073 42.4 35,725 49,798

220-250,000 16,184 47.6 40,107 56,291

380-400,000 21,430 62.5 52,637 74,067

= @t 20224 MRER HWAIK842 628 /E)2
A2 222(2022)

!\’

HeI2N MY WIPZ

Ol

%3k vhe} o] ajQu|gL thoket aQlo] gL WA glom, He
29U(Spot Rate)® BAH Oz o] T Ago] GAslol ool
S8, BEOl g 2 Gue v

OE | i W

heulg F A1 BE FaAY Wirre] G uAws 53 4
o] Wiz, e skt 24 gk Aol f71ek £99) W] 5

AL, 7 A s B 719 29
o] W], 5 7t B A APl 7
W gl 45ote, BTl £28 A 43 1011% 2ol stk
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(H 3-13) a2 2 UYE 27t FE(IRER AL A)

HC|M FO2fafAM

L e el A 0|2

|

22|

48%

=2

=3H|
2%

Az MAFERY

H 3-14) 2 MYE 27t TR(KREF A Al

#HC|A SHEfapAN

2gH]|

48% 23y

51%
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HBIBM AROl HIg TES 248 2l 03

e el AOo|ZM

|

22|
54% oy
22| 19%

62%

PNE=EPSINE N

20219 B[S 7R IHRet ARSRE AMSste AdER ¢
7MEE B4 A3}, HSFO % LSFOE AMSSh= AstEA mE Avh 3
717 ARSE P SISt AEE|eF LPH= Facte 20E U

et

20084 ASHEAS] et A2 13.6:ER O 202249 11.2%E7H]
sttt A Taty &k, 71 3 59 8RloR Aol fast
FJom ARARTFE FH E(cube rule)of wet 34 AT Ao0E 24
ot SHA9E IMO20200] w2k f=H|7t & vl AX|ohe B2 4
SoteH, IF dlald AR QI8 AREE SHoE HEo] ASY
A% o .

2L
<t
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M1 del=2d AEe| sl

1. Si2AFZUIMS] HH

T stz Q8] WS fJFolth, Ynb oz 9l A7 ASdhe

H
5ol Aol dhole] A= RBHd, Algte] shEshd 7]l
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3

JYoRE YzolAn, %

oF

], HE A 59 Motz &Ao]

1

o, 18AR AFeE 784S et 28H7I= <

il

2l0]| 9J3

o] o

=
(@)

9|

2 AP 878 1A =2

A(;—— b

8310)

]_

4, Al

F, HE FAYNES IMO

)

+9 9 (operation risk)> 719 =9 Al

At

A1l

s

He QEa9E, A

]

3

=13
=

Agwo] Wt 32 oE AF A7|e 5

s, A

of 7k

-2 Ht514(2015), pp. 185-207.
(2003), pp. 27-34; ZAEL-0]

k=l

127) Lt

512(2012), pp. 159-184.

=1

A
o

ol

128) 0|
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3) 72

A (financial risk)2 A-&HAHZ 27|12 3P 7|49 AT 4
H, d9o5dt #dd Aotk g Ad2 784, olfE, FAE <
3t B W3l 502 ols) WAt $ole Ul MAle exjgte 2egt
et RS DAY 7E/de AHE AEsHA] Soke 4ol Tt
5o Al AHE & 7] HEzgel olol tigt dA #Evt Basit
AFfdols sierldel 58, 2% 59 7371 = FusHA A&siA

=

AR G IeiA A ARTEE BASF H 54 Y,
42 G TS A, TP AT 98 A, 8 W2

A2 SlArd T} T A BISkE 7HAE & e A,

5 o 7531t IMOOIA Al3sh=

A 7FA So] 1 HEZ djo]c}. o]9} 7 % A9 N Axpt B
oF7|= ol2l9] BE A9 giso] "asgt ZHo| Girt.

H4-1) iR A B8
T 3 5=

MRS o NE 0| (IS 2715 HBIZ O |« FRIH- AR 28, MI1s, 2
(market risk) off &~AM0| et 2= HE, F/HHS, HE AL AR, S
2328 o 7|AURH AAH] AAHI 2 012 | o MEtRS} M QIKXLY F2f 9

(operation risk) | 9 A2 OIS AAIQIS 85
TS o 7| KT AEY, i 52 Sot - S8HE, 0XIE, 854, N Y

(financial risk) 2= Qe RS

129) LIS - 2129l 845|144(2015), pp. 185-207.
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o= xo| S5
Atoiolad ° ol Attt A, MRS | o IMO XREs, BAIES A, EU
—ETE H3E JtNE = Us ¢IE O EtAAM S

Rtz LES Y- 8s1X(2015)180, p. 190, MRS,

SH2AIR 5ol APFEAS T2 02 AR e dels] A%t
Zolct. AdkafAte] et Wil P9 2ol AssiA TR
(the risk free rate)® J"-’-*r‘ﬂ%% A7) 97t FAolut, Aluke WU
o224 el FFE Len Ao esdrh 2UEC] F5std oY
o] %“36}.1_ st &A= oforint. BE 7|49 AYgEole Aol
WA= L ARl e TIAA

A dYA= AY 3, =8, A7h 245k A= ATl
CAEAR] OH—E/&QQVM AR Bl A 24, S seAd |

o)
r

Aol A _9__/;5_102,;10 T 22 ”}Uﬂo}ﬂ‘/} AT EE A
A9] —fi—odfﬂEﬂﬂ(forward Freight Agreement, FFA)UY 34 A 5
A& 5= St} AEAY A% A Al 7|7t0] £28=H, AR5/

A|oFo] WASt= -7t oA TALE AE S8&5t= Aol &4
Q1 A7t it} shARE IR s ey SARPE IRE

1oy FERo g Q5] Jlof B8krt Asfsle B9t B AL 1t
otgrt. o] 22 olf& APt s (hedging) A= HAZ 7|55H =]
7%= g} 13D

Y- 951M(2015), pp. 185-207.
p
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SAAE A (trough)-3E(recovery)- 118 (peak) 0.2 FEE=
718 715 7L Stk sARS] WE AtelE2 T1E 4-DAH
oot AdS Eoh ]l‘c +W7HEE FHeoke 25T T8E

2 g2o]7] wjzoltt. o]t L2 EAEE
oY sfd2 F71HE<] 7HA0] ot =8 719 A3

(O 4-1) H2AIZL HE A2
xtgel FaMEY Fa 4% NELTE NEXLE
2 |- 3% |- #8 |- B2 |- =
gYss durel 57

P 24 ME A
Mupol 24 M Bt |- oz st | -] n23gy | -] sus

Xt&: Stopford(2015), p. 169.

ZF Al A BA, SEEA, 1 9A, JADA 5 48z
S 4 Qlnh ©AEE 2 7HA] F8 50| yehd=d A dAof 1—’5
SHHYLE 8 AmulE st A5l AEde AR B 2
Yol Av] olstz sl A4 wlFol soiuAl EH ol %ol A&
= A2 A widstAY SRRt ol2%t siAlY Sk 5 F
2P0z AY 35 3] FF= vAA -
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Ao =] 2~31 5 QlEo] S5 Hw BRI Q) 29lo]
shetsiA =

(B 4-2) oii2 M- HHE B3 A0I2 & 5%

o
SAIE =
WS A1 e
* M9IZ 30| $QH Tt RO
 MRSS UARYOR ARHIS HYF
MEEA |- 2010] X ol2to M) HEIIXIE St sl2foteiN $3SE HEE
5| 48t T
* O|Th oS4 7290] SHAIN7PIR S24oHs S 2y
© M8t SHHIS E3f 21t B2 ohAGH 2US Wi 8=
SISOl o O] TAOIME B7IMQI By 52 A7|MQI FASQIX BTG | 0218
* 0|2 QI8 MFST 2-31d SO MAN LHS XYt
amepy | SRSl 23U XiAd Z0Rks RE0| 42
© AZAM UFI} XAE D 2D AEMIP} EAI0 453
* Ofi&45HR] 28t £2 0| dHAte] FAe| E217{(triggen)7t &
BREA e Mgro] 2B FY0| A B2 2
* £Q 3742 0|40| £7K50192 ZUIFS 7HIISHs 20| RUSH THH Y

Xt&: Stopford (2015),

=

p. 169, KXt K74,

A4 shAS EAR] F71F718 7L e, &-©7] 77
8 Ad7G7|ego g2 FEHL Stopford(2015)= sfiAHAoNA A7
77128 AeksA Aolak 4 glon 938 w1l Z7(cycles) 2 A
HE= A7t = Ao 7|&Jt ot sfeAtdo] tigh 2491 WSt
£ 7= AEL A, 7I1€9 SALE Q| 7= HeE & AUtk

).

W~

AAR A= AR FA(trend)2t F71(cycle) 8 SEH-THAT 2
El(Hodrick—Prescott filter)S ©]83f E4351d, BDI 7|& A=A &
2 2008¥ 1HL AL o|T o 201640 HAAFL AL o]

R

kel slEsk= Aoz teRdtt ot Stopford(2015)0f14] AASH

iz}

I

r_>.:
oS,

m\i 401‘
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89171 ol Aol G vN FRTYe] Yol AT Yk A4
Aoz ZAe

(38 4-2) Hakad AEel 37

12,000
10,000
8,000
6,000

6,000

4,000 4,000
2,000

2,000
0

0

-2,000

-4,000

-6,000

00 02 04 06 08 10 12 14 16 18 20 22

Trend —— Cycle
A= 2EsH7H21A(2022)

FE2u WY o " siAYS ZIRE FA, §7F AGS AWEE, 1
skEA AR sl 7 & AoE ek, MEdeS S4ck= W
BAS(CV: Coefficient of Variation)olA S%s|E™H, BDIZ thEE+=
AFEA A s 0.88=2 F4](0.38), #7H0.42)00 HIsH =2 A
o2 UERyiT

H 4-3) A\ HSY HlW

= HstEd 22(BDI) ZA|(KOSPI) FIHEHER)
BEHA} 2,049.5 586.8 26.1

s 2,326 1,556 62
BESH+ 0.881266 0.377062 0.422975

Az 2212(2022), =7E5AHEE(2022)
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(38 4-3) TAL, |74, Aek=d A 0|

Jan- 2000
I
May- 2019

1
May- 2001
Al

Xtz 2242(2022), 7HEAEE(2022)

5 29 WEAo] 2 U318 AAgel Helsk AAY oS 7
2 APgstel ol FAAYE AR 4 Urkd, F2 A% A
B9 e 2900 w2 gFBee] £20] B Fo= weEr,

sheolres 7HAdE 2 AHECRE 4T —’F Ao, AdAelA=

£ el 1% et A ol 7K SRR, 29, AR, Ak
SHe AL olel9Lh, b Bast A4UY 24 B
AESIEE St > 98 Az A

132) Alizadeh & Nomikos(2009), p. 3, Xi2l&: 23|14 2/(2019), p. 13.
133) 514 2/(2019), p. 13.
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(7 4-4) H27IATHEFLAN AXZYDY

ATCCEZZHIE)
: MARel R7IRHE I E 7
(SERB)

2 /
15 AVC(EZ'HEHI8)
MC(EHAIH|8)

{ TUN0rE @ MOS Dol I perg 0nIErE

1 2 3 4 5 & 7 B 9 10 11 12 13 14 15 16 17 18 1% 20

Xt&: Stopford (2015), p. 397.
2. 232 gsSE XE 15

1) SH2AIZLl +=X| it

Ao A Q] Al A2 BAH O QlAsk= tiEfe] AgHE &Qli
71" (break-even point, BEP)S 7|50 & Tostct, AAF JA A= &
717t Aere] 2% A4iK(Voyage Estimate)o] =4 &

o1l T 4 Q= Aolth

N
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e H|o] A(Chater Base, C/B)135%= 134} U4 SHo2HE A
ukeglo] "3t AuE FABIL Ee
IDWTHS FHoz A&st Aoz Ay £HL oulgict,

[e]
o
W2 U 78 5 9

(canal tolls), &7 59 v]go=z FAH}

sto]of#o]A(Hire Base, H/B)130= sl offof A Rlo] AA|=A]
Auke 93} 715 AElE GA|517] Q8 fFEE= Auo] 2AHS 1719
IDWTHS 2002 AT Aog At 7AH|E olu|dic} g 1|8
st S8 A 285 AR, AH], A9, Pab], BYR 5 gAwe
Hl2 HEE 5 2ANE A =t

.
Fo
A
e
i
bu -
Ew
Mr
gy c
o Hr
e
ghi)

AL dutAH o2 C/BolA H/BE Algt 3 of=dl, ek sig
HAR EE&EohH HolERl v HET A &3 v]8o| W= A

135) daily earningdt 22 2J0|
136) daily running cost 22 20|
137) BAZHZSBTE(2022.4.29.)(AMY:2022.6.30.)
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o=, AAeke Suiz s = Utk wEhA C/B7F H/B Hok 2 7

webd SeaedolAs] AR A% H/BY Aor ARHH, A
HE7E He 1@l

H/BE ssle Aol Adstal 4]l s 49 =2 + Ut

C/BYH/B RAKISIS 295t X7t 0] A4S
C/B)SMR - EINZMZ 5= AEAMO| IS
SHR)H/B - 2BYO| M SlOL} MEO| BN it AS

NE=RPRIN LR

EQE AEre] Ad™-(Layup Point)oldh s2AI0] oSk o] AHs &
ot sk St 2] il violE o H]-Bo] FLAE Al

e T 29 l 1% 5l fﬂrﬂ‘r }ao} WA 29 dollA

1 s}, 138)

138) HZ A YL 23K(2021), pp. 249-252.
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A Aol F2RE Ae2 gtEEofoF stER AHAH] & A,
2], A8EH], AP 5 Belg, ZledAm], AAdEe] Ao digt

i)
i
i
2ol
>,
X
=2
2
—
@)
es!
=
=
3
0]
@)
=
)
=
0]
—
es!
Q0
£
<
=B
0]
=t
=
r
—_
S
2
N
2

3 29 j2os 24ALS A4S oIF Selos AT LTS

2] 5)e YW F 2YASE e glow et 2

(Voyage Revenue — Voyage Expense)
roundtrip >4 4

TCE =

L oodolN] MBS AR FOl0 Au b, YelEo] 4

TRESE Aokt ARG 5 YA el Holth gty
TCE/H AR BI85 71l 8o) ek 4 olsle 9
2 79 AL ke Zo] hor], Ful 8wt sANIgo] Ytk HolA 3
4 9 A% Sl Urka 4T & Ytk

AFEHS LG PPN R A 2oo] WE 2]
(OPEX)2 AH21](CAPEX)E. Lo 4= Siet. olejo] Tejulg Z3at 2
skl 2= glou} AMAPEE o|7} 31 11 FEIF 3A] 9

Hu] 5ol =
ool ol AFtolAe Ad 290l W vl et

130) YHIROR 74 A|, RS A 50| HOt LRSS AN XI510] A4 SIBIEIZ0] A1 44 K3
2 12 E0] QU S4F BB THO| TP SHAL 191, 7|22 191 0} SO BA|=/0f
QUOTH A Aloll= HEfE S AM O LASI0] BIS0| ZAET HYEHS 2L

140) KTB(2020), Issue & Pitch
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(B 4-5) Heo| HIgPE

72 ez z== Mo
St= | 312H|214) | CFSRE, AZ, M, 93slE 857, =2 H2HIR 5
XE'EH"' Ei0/LR2HE UG, ZE0|LBRE, SN2 S
S8l g | si=4sHl  E2 W AHDOS SO MSH|, HTH S
cu gy AUIYEE TR Gl AR, AR, BH, HOr
2, S5lAIRE, 2t S
ooy HEH Y3 2MIStE HER oA S
Ing<T’] MU | AMQXH|, MU EH| SEQH| BHE(MA, 312) S
RE2H| | 2Rz A AE|O|U, AAL EfDJS XRA DRI S
| ojxlel 301 U M1, ASYURIE, HE, B2 S
ZH| STSTAER OIRF0), HiZiA0l, Q/3H0[2), AHBIMZEE] Q1= 0[2) £
%oi9l Hlg OIRHHIE, QakeAl 7|83, 7[ERRAl

(Voyage Revenue — Voyage Expense)
roundtrip <344

— daily(CAPEX+ OPEX)
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(B 4-6) dat=4 2t MYE MM R 8M 718 HIF

T2 #Ho|= IR A gt |
Owner=0perator 76.1 75.6 75.9 80.9
Owner#QOperator 23.9 24.4 24.1 19.1

PNEEPSINESS

A e AHEe|er 2FuE AP AR = AR dskEA &
B 4L A718ARE 83t Aol Thssitt. F718Adge AR
AEH HsHe 448 7ML Jlof AAl AF7E Aol Aedt |
€< Tl = Ut o 84l 717 A e 8-80] 2] T2
ol dFoMe BAdEE 1270 olE Bt sk, SAVIEE 671d
/18/598Z 71Eer Z47] AdH 290 wE oY AR

(B 4-7) 8 HEOfl 2 BIE R

1. ot 2. 3718M 3. MHEM

1. A= 1. A= 1. A=

Ah=t] Rrt] Rrt]

AA AA AA

T T T
22| 22|

o0l o0|

HIZ HIZ

QX244 QX|E4H|

M= HESH|

289 28R

g4 g4

Hils Hils

ZrH| ZrH|
3. |

2|

StY=

ECHAH|

st
4. ORH| §

zelz

Az=H|

Xt=: Stopford(2015), p. 219, MXFTA.
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(8 4-5) 7|0|=M TCER 8ME(84)
(TCE-671e M= 0|5 HH(12m))

50,000
o TCE omoom e 12MA(BM)
50,000
40,000
30,000
20,000
10,000
0
2489855 5589839993388 8888848388
RERRARAERARERARERARERARERARA
532552255233 585258532358353332382%223
(TCE-14 8M& 0|SHZ(12m))
o g Cape(150k-180K) A1 %%
50,000
40,00
000

el il
0 "'i ik |
P | | A 'l
1,000
30,000
4,000
UITEEY | pIVLRG | FUTESE | FUTERS | 0t 2000418 wath
(TCE-5d M2 0|SHA(12m))
60,000
—TCE === 12MA(5yT)
50,000
40,000
30,000
20,000
10,000
0
89 9855535399383 %393 3R 8RE88 A FA
RRRRARARARARRAARAREAARAERARA
8328852358583 8838288838838338385%¢3

RPN LR
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(O 4-6) OHLIAM TCERF EM=
(TCE-671¥ M2 0|5H=(12m))

60,000
—TCE === 12MA(Em)

50,000

40,000

30,000

20,000

10,000
0
4858558535355 39839333 338 KR8 &a88&88@#88H*8H
RARARRARRRAARRRARRAARRAARRARR R
3385832885828 582388533858583803853

(TCE-1d M= 0|SZ=(12m))
woo  20MY Panamax(75k-95k) Xi & 3% Panamax TC 12m MA

—Panamax Avg EArnings

o M

_n.,w_'_ L L _.__A._v:ul. w d”"”"lw

20,000

2010418 w2 0118 2016918 2018918 2020418 202418
(TCE-54 &M= 0|3H=(12m))
60,000
e TCE o o = 12MA(5YT)

50,000

40,000

30,000

20,000

10,000

0
4858558553555 39383933y 338 8888538888888 48H
RRRRRRRRRRRRRRRARRARRNNAAARRR
5535553585235 852855385852855°:3

INE=MPINES S
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(1Y 4-7) $o2}BEAN TCEQ MR

(TCE-67le 8M= 0|5 HH(12m))

— TCE o= 1INA(EM)

4 8 8 5 5 53 5 88933 3 932398"8/8 "R~/ A A @ A a
R ARRARRAABARAAARARRARMGRERARASRRA 8
538 E 5323883238523 853238533 & E

(TCE-1¢ 8M&E 0|5 H(12m))
- SUPRAMAX(55k-65Kk) 44

Supra TC 12m MA

0,

0
0 "I"L.v,.-..,qm__ _...m.lllln.‘,'.._, 'li.lll--llllllm._,..v‘l“h"xll..-il“lllllll“

0,000
1010418 VLS | 201§ 01618 FTER | 02018 nndfl
(TCE-5 &M= 0|3E=(12m))
35,000
o TCE o= o 12MA[Syr
30,000
25,000
15,000
10,000
5,000
9 89 94 955585938 99993 988~ 8~ 8 88 % ~8H
"R R R RRRRARRAEARRAAANRRALNR[IRAINR RR A
§F 58 3 ¢ F 52 8 § 5 3 8§ 53 8 §E 532 8 8 538 8 B3
- € T O = « T o = T o = &« T O = £ O 0O = £ T 0 = <€ 7

INE=MPRINESES
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(2 4-8) 2istE MYE TCEL 2FH|(A)

(AHo|TmM)
==TCE === CAPEX+OPEX

70,000
60,000
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40,000

Aot

14710147101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7 10
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<]1|-|_|-EI PAA-I)
=
==TCE == CAPEX+OPEX
40,000
35,000
30,000
25,000
20,000
A
15,000 V val
10,000
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0
14710147101 4710147101 47101 47101471014 710147101 4710147101 4710
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
ATPIOFAA >
<-|-—E-|'—|—|_'I
=—=TCE ==CAPEX+OPEX
40,000
35,000
30,000
25,000
20,000
15,000 A AN
Vi
10,000 V/\/J—w‘/ \_\/\f/
5,000
[}
147101471014 7101471014710147101471014710147101 47101 471014 710
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
R KRR
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H 4-8) 2} MEE 017t g 293 0[]
A= #0|=M I arA M SOfOrAM
2016 -39,488 1,974 -8,341
2017 19,237 27,092 31,437
2018 =-43,721 5,833 3,684
2019 -34,856 6,340 243
2020 -70,476 -9,804 -9,692
2021 102,954 134,245 100,488
INE=MPRINES P
(O™ 4-9) MHt 0|9 XI==(13 TC7|E)
(70| M)
40,000
30,000
20,000 ‘
10,000
. i . .|||| " I, ol ||I|| )
[ | "I aL
-10,000
-20,000
-30,000
99 955559999y 3338RR8RAERERNEER
AR EREREREREER R AR R R R RS
E335E8:25E522582358228E8228CE53
(OpLtEtA M)
B | W T Iif |
o A | ]|| ||| flzl ...||.. || il I||||| ” (|
v III"I L I||| II 1 I .
' N
-13'3:5555“:::55&3-&1:::;;%%: **** R
BARTER IR AR GR QARSI ENE BB
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Sejue} sheairte) okt HARES Agde] st WA 9
Belg s Zuo] ot Aot X, HAEARAN S 71He
SOl Suom Bgska Yirk Ak A 4G Bel Holrt 9l
on|, HE 7]9) thgeke FRMsA 585k A9t e 7|9
T2, A9 o4, Qra% A Sol Holat 71S0] FA Weort
257 £ AGATE Wk ol B8 2429 87| dnkct U]
Acolel WA} 9I7] tEo] Agtutete] 28gt thgalo] wAjs|ojof
sttt oAt RO o], WS FYSH 24 B4 oAz
2% g7 nfato] JolF 4 Qo ANAQ A S o
o A AAte] Aol Sol et ezt Waskt

FEUEtl A= eke)7] uAIAES] BA7E 19973 2gke)7]E B
Al A9l F9 stuEhe =l vl Al7ldel wek 19999 = 2% %’4
71of diet F-=juEte] 17174.%30401 AEERH, A defF=, 5
FEEAE, 284, FeiiE, AATE(ARE, 7IEHAHA,
=S FEQLEANY, EAREA)A 5717317\1/\‘5“0 +850|t}.142)

AR R AL AT A4S B8 uY TEoR 274N
B3] Al SeeIE Sha 9k 7120 ARVAAEAAL ol 14
o} BBE F83tol 449 AAZ Helsie 2717419 JTL SHsHe A
olebel £ 7oA ANt BIEES BT ARBIAEE
A5k Bk &40 N 4G g0 Sole vetsha 34 A%E A
Ao] AHAE TR 4 oA sk o ek

0.

142) ZEi=-5&5(2009), p. 73.
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o= AY2 i5=& X|HS
gt B3y 3

HIE ENUHS(3HE 012-VaR FUOF)

1. VaR(Value at Risk) 72

VaRe i3l 228004 33 713t 5t Hdiedo] 2 4 e A
€ FA5ke AeR, Hdvte 4 S FE2 uditt d= 1714
AlFaEolA VaRel 1,0009012k= vl 7id 5% &4 g0
100095 2 8ol 1%Ue ottt VaRe E4AHe] ofd B
Aol 218 7hs e ek obyzk Aol digt Mt dgde PAls
7] w2l sjajo] golsirt. 149

143)
144) &

B

A2=(2014), p 8
[21F(2005), p
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£ VaRe BAATE S8 A5 571 dizoll Hlole el 7
2ol 3 5LF ZEET QAT Foldt VaR7F AtE 4 Slths £4
o At} 149)

Q.

o AL 4= U= IF AAY SAAEE Hofsh] fiet THE S
A% 9 S shutin. olE S5 A8 ZdaE Ul & &de SAHY

VaRe AAHS ARl Tk A 98-S $U% 71%0] met A
PHog 2N FHOR T Yk, VaRS 7] AHEEES
ol g3t HEAHSl s} EEUAES o] §oH B4Rl WHOE s
% 9lom, ARA0R VaRe ek, A AlEdold, BepIER

[
AlEFolA, GarchHd 5= ol-&sto] 43t

145) £%92(2014), p. 48.
146) 0|78 21(2002), pp. 43-44, MR1S: 2XS(2017), p. 116.
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H 5-1) VaR B7HyH
7= 2EHEIHE 7RG/

- $0|20| YRR

AEeE |« ZEZ2|Q0| QI JHER  © £AES HAER 018
A& g =e E
VaR7AItHA AV = [, X AS AV =V(S)— V(S,)
_ o M2 TIStgH= HIAMS XA X
* VaR A0 ZiEtetT 42 ga?i;}olt [ X0 A
S| ° = o 5 < o
S8 TOTA ARRvIs BRI HHEE | ysic ol gzigolg Bost 2y
EZ2|Q0) H&517(0| ZH3 51 oj3 Zm0| B
[ (=R Ne) =20
_ * H|IH B K27t o7 E
o BEE2Q0] 9 DI (LEN} s N
o ol5H {5t © 347} 0|2 o Jdget ALAIE, SEet ALAO]
AIZH0l of3h gt 2247t AU SO RHRSt
T—Oo— oo
FHY EaNm2 - HEAE FD

A= 2M1F- 4TS 01715(1999), p. 261.

3. VaR SEYHEY 2zt EF

VaRe QI Fo B4 REBUQE HRT A9 WS £40
te BEA Aol 140 WekH AN ¢ 0|2 n I B RES
219.9] 747} oA WelEH REEQ FH| Wate] FBRES o3

VaR®| &7 W2 Eo4d Wt vnes o e BRe 4 Qo
Wz Wold REET|Q Ao WA £lES] SEREE 54 BX
Z 2SRt & 7 E29] B(parameter)E ©]-851%] VaRE 45t

=
C Zoltt. MR WHe H4E s ok BE AAE 24

147) 0|Z&4(2000), p. 84
148) HEZ- QA IEEN(2013), p. 1265.

121



o g HAR-F-EARH(Variance-Covariance Method)o]2tal:E o,
| Qe E5H YHoE B S Qlrh149)

BEA-ZEARPHQ] dEk-1dk H2H(delta-normal approach)2 A
A 847 A9 EEE OEDL ol iE XEEDQ &Qo] A
7145t0] VaRE AHsk= HlAlolt} 1500 HFELE

ot TS A AR A 1jlo] A 9lE9] #EW
g WEshes A0 g 7HYshal A Aike] R4 SE4e) Vs A
of s ZEET Q9 A S SRR thE S o] Aol

e 01@% R4d REE BARAS 6] BAO| gt FEE o]
1 229 4y} Hojy
H

Att= T':Z]7

b
fu
L
)
<
v
=
i
oX,
a!
|
o)
=
T
Aul
32,
rlr
__|‘|1_,‘
=
==}
2
!
ofl
9,
M
r;
10
N
)

o] A4S 1183t GARCH(generalized autoregressive conditional
heteroscedasticity) g0 &2 GARCH= SdH=F Ry} opHzF HE o
2 FEHH152)

GARCH 232 #HE4 FHAE AAE € +4&9 Al
€

WS 2970 o) Arstl, Az
Y WA AU 5 Ut E5 FH0RE Tl BYe shio)

=

F A

149
150
151
152

42H-0|Ef=(2011), p. 1065.
BiXHA(2003), p. 17.
ZIES(2001), p. 112.
SH2(2017), p. 56.
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=3

ol
o

HAHZ 252 TEEF] Q9] JLARAO] VA= S A

A a1 A4S = E TR (weighted sum)O2 AATE
29.0] Zojgue Bgsto] VaRS Z4aic} uhwl chuie B
2lo.0] Fgaptel Ml SAH 44T 4EE444E WY

23} 159

lt-ﬁ:l
m o jm

oflt
o me fy

£ o rr

aR

ﬂl

2) RIS JPHGIK| = B4X b

IF

25,

A

VaR+ Z&3h viel o] tj3E %
Aot} AEEEg mElfEo] &
EZ7F AYE #2211 Aol &4

_T_{_

O.

o
£
i)
i

>

ox
=

flo
4
N
Mo
I
ac)
Ll
r o
o,
mE
o=
ik
+
%0,

r
4o
ool
=
=
ol
ox,
ot
S,

T
filo
1
J
ol
ol
N,
4o
i)
4l
¢
1
l—lO

.ol
=tH4] o]Z(Extreem Value Theory, EVT)°]
ToE|gjom, o]t Qukd whHo g 2AE VaRO HYlo| 7p53t Srho

—L
o - l
I et 78t HEE HY o vk Aol A LRk

FAFAoA = tiF2 A=t Bt F2o fAIsk] 229 SR F
=°| A

b

153) 0|74t 2/(2002), pp. 56-57.
154) ZA2K2009), p. 158.

155) Z7E-0[=&(2005), p. 120.
156) QA1(2002), p. 4.
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ojAY FEA| o] AA Ex7} ofd ¥F AP FEO FXE B9
AL oA S9d £oEE WS Qo] f-85HA &8
Ut FHA| 0|2 HEAROIA SHAE FFob= Wl sl dRtsl=
@*|(Generalized FExtreme Value, GEV) £Xo} JdHISHIYE

(Generalized Pareto Distribution, GPD)&X & &3S 4 It} 157)

==

GEVE= #7H| A (Block Maxima, BM) ¥Ho2 HR|E A ool=
Aog AT 7|17tk SHgkE ol HlolE o] SEERXE BPoohe
HhHolt}, GPD+= A3t ‘Qﬂ]x]Z:J}X](Peaks over Threshold, POT)
o s SHAE Aok AR et ool ois) SEEEE 1
Bt WS YRt 158)

3) HIZX W

Ml e ] “}Fng GEEEE TEo0] VaRS A= T
T o] sl Ex9] 714 glo]
4 Varg E8e Aoz GUMEIeIS 1o

Hlugd e e Ik T REES APgeK gone u
Hpdlo] A Baol Aol B4 myold WA 4 9 oF
A7 2 gl ol itk v gy o] 2R Aol
5 2434 A ofeee] Bzt AL Ychio

o]

oN rE 4o [{o
02 dm o> oA
2z Tl orel re
or 40 oy
i

b, 114,



B
7F 231 3A X}EA 7%%17} mE Y
St SHAIZE IS, diftE ZEEZE] Q9] 3L WL AXS Q%) 162)

olZ B3 71& DCF7L 7H: $A19 54
Q0] 7]8leto] ER7FX] AHRS sH= Zo] of
| B3-S Whdslo] o&tAS AT o 2R A MEd ojgt g
235 REH0E HT 4= Qirt163)

BH7IERE ABF ol 7A9] 225 WS(Random Number)E 0|8
sto] o] g2 Alktstet, divdell Bt B4 Hlolgrt F5stal UE
227 QDR Rt AlEFol4do] 7hsdithe Zlo] S4oltt169

161) £82(2014), p. 48.

162) ALSH(2005), p. 1639.

163) Z|H4-0|7|2t- HE41(2015), p.6.
164) KBE8AIFZYHTA(2017)
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2 e e

* A9 JHALOIEZE U= FR Sl | @ o 7HO| 7H2HSTH0] 112 E

ol VaR £50| 7k58 s AHCR JTtskE HiEE0| 12
AZeop | STEESESKE0l 2ELY | =X R
T HAE 2OE HEEH S)0IE |« LRI 0140| U= HS VaR
28 7ts a4 L=|=7t Kot
oppjze | © 22U PG| +YH B VaR & ¢ ALHZ0] 20| £2
A=20[A 8o 718 Baxel 2MguoR 2 -2y 2% 2501y 50| 22
gts® = 4? VaR 5H0| A5E + U5
NERPOINESE
2 3 —_— P — -
H2E VaRE 08¢ o558 X9 HEE 54
1. 24 g9 1=
offl A= ARACIAY SAZ F8 AskEA A HoAg e
TESto] VaRS St ASEAS LG Al B BYSwo
M vizo] R4 o8 L vlAE 71T $o] 71 F83 wigol
. BHAJRE oWl = sk 2FSHo HEEY] dEof wlEadl
& 7Fg ¥sgdo] A 2900 tE g wEAl st A7-E
Ageict. FF Adf =0 o ZEZ 9 A P05 Eg
ATE B9 AA] A BI5E AL BAs: ATE Fasit)
ofl AollAt= At Bale B ABOlM ABEE TSk
JES dEE AT F ol it VaRe SAATh €2 AF(F°
I/shfets/aneh)ds S4okoH, AR 712 20108 1€5H
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£ vkl A9 8§42

(23 5-1) AO|ZALO|Z= =2l ZFO|(RtAHI/E)
2.0
1.6
1.2
0.8

0.4
0.0
-0.4
-0.8

-1.2
10 112 12 13 14 15 16 17 18 19 20 21 22
—— O_P_CAPE —— P_CAPE

PNE=MP SRS
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(2 5-2) THAUAAO|Z 015 FO|(RAHI/EH)
1.6

1.2
0.8
0.4

0.0

-0.8

-1.2
10 11 12 13 14 15 16 17 18 19 20 21 22

—— O_P_PANAMAX —— P_PANAMAX

X2 RAFEHY

(323 5-3) HO|ZALO|= £-2lF FO|(RpAR/EH)
2.0
1.6
1.2
0.8

0.4
0.0
-0.4
-0.8

-1.2
10 11 12 13 14 15 16 17 18 19 20 21 22

—— O_P_CAPE —— P_CAPE

RPN LR
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ARR7 2N & S %ol GF FolA A7 veht A9
Fgd(stationarity)= ERIsfioF gttt o] ADF(Augmented Dickey
Fuller) @< Bl A=9] QH/3E ERlstdt. A4 Z2x 10% -2l
oA TE A7l FgAo] BRI ALY

H 5-3) Az oY A Zikevel)

T= ZESAE P-value

70|z -3.142994 0.0251

a4 I fatA -2.648493 0.0851

2=O2OrA -2.597649 0.0951

#0|= -5.114104 0.0000

AR Oh A -3.257801 0.0182

SOefarA -3.61127 0.0063

rg x-|x|.xrkl

Solg WS g 29 ¢S /T 9T, =L ¥ g 7T
U0l LEZOE 7l WHE Z= EXolth ER A= HE AFofA 30]
Aoz ekt AFREAA Hold Aoz goHEt FuHos AskE
A g MEE BEL FEE] vs) met £A9 e2xoz 71

1~

& Rt AFEES EEA LotE7] H8) Jarque-Bera A2 A
=0, AFZ3} p-valueZ7t FIFEET} 1% Hot ooz 20182
AEEE nEte AFHEE 714

H 5-4) 7|=8A

o REAA 24
T osolm | muaA  amap po|T | muaA | sma)
B -0.29979 | -0.21552 | -0.08019 ' -0.10671 ' -0.12624  0.004114
YU -0.43404 | -0.33453  -0.25122 | -0.14309  -0.17375 @ -0.0462
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RpARM g

AojZ  mterA T2t A0 mtetA | It

o 1 1.850928 | 1.296731  1.80194 | 1.790682 0.881913 | 1.216919
|zt | -0.96974  -0.83343  -0.78986 | -1.04585 | -0.66125 | -0.60933
Mt | 0489353 | 0.478011 | 0.530406 | 0.433684 | 0.3425 | 0.362962
A 1.301392 | 1.33321 | 1.584422 0.896245  0.816911  1.402885
e 5197594 | 4174842 | 4.940907 | 5.126762  3.268259 | 5.346984
JarqueBera | 73.49139 | 53.7703 | 87.4551 48.99552 | 17.36179 | 84.74433
Probability 0 0 0 0 0.00017 0

INE=HPRINER

2. Y1EEE JF8et VaR 4

(B 5-5) 2% 7P VaR

- RpAHd 2
TE AO|Z | ImLpAA | D} HoT | ImLpEtA | ADgt
HZEMXH | 0.489353 | 0.478011 | 0.530406 | 0.433684 | 0.3425 | 0.362962

z-score 1.645

VaR | 0.8049856 | 0.7863281 | 0.8725179 0.7134102 | 0.5634125 | 0.5970725

PNEEDSIESS
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3. FAY AlZE|04

A Amf7t AALE A=E ol&sf nlHe Me/dS 45k Aol
o 2L REET Q9] 71X P, = /M 7HEERRE ARlE, o]

B HAZEAE WY 4 A 7HEAQl M S0l WA S BEY
shd H7H R (vega risk) IHT 4= QIT}.165) o|2A| stof AEA] ¢ I
Sfgsh= MRl 2O49lES TSkl VaRe 7H3AIRl &89 AA
HAZEE 31T} 160)

VaR = W, « quantile(0.05) = 1 X 5% &9
= 1x0.69647 = 0.69647

(T 5-4) FOIZMOIX 42/8 SIAETH

25
20
15

5 I|I|‘III|| I
1 M. . .
-1.0 -0.5 0.0 0.5 1.0

1

o

1.5

INE=MPINES S

AAPH A B AE AHEF VaRS ST At IS o83 ¥
40l o 2 Zox et

165) 2/21(2005), p. 56
166) £/21(2005), p. 56
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H 5-6) FAIX A|Z2{0]4 VaR
KiARM =4
AO|Z | ImLpEtA | OE} AO|T  mLpmA | Amg)
VaR 0.84283 | 0.70855 | 0.60772 @ 0.69647 |0.6084461 | 0.44054

R KAFEH

2

4. GARCH 29

VaR &%o|A4 ¥
o e} dAslth= 5EAH(homoskedasticity)S 7Hdstal Quct. 1A

om
O_u
o
A
X,
ol
ol
rlr
S
i
)
o]
g
L
>,
rlo
M
i
0,
>,
~
()
ol
(it

d

i AEAS 5 M A7) nel Bato] BEY 7RsAe] Eor
£4 7)2k9] o] the7lol JaEE HA 4 ek ofo] EAH O of
wigel EAZOR 2¥9 AS GARCH(,) E3e olgdt

GARCH(p, q)9] 142 2480} skt 27 ol4lel A9 x=o] v
@7%—4744 Beiete golst

A(singularity) 2.2 Qlsf & Ao
FZ YRHHoE ARG, 2005).167)

A 7] mzell 12

o] AN BAS =g =3 7]~—o}t}— Zog ougith. A=
ARCH term(RESID(-l)AZ)JJ' GARCH term® gto] 1 o|3t2 yeht 4
A ZAE 9EESE (ARCH(1) + GARCH(1) = 0.720509)

167) Z21%(2005), p. 56.
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(E 5-7) GARCH(1,1) 22| £ ZuHH|0|Z XtAMM 0l5)
BT WEA
Codfficients Value Std.Error t value PrO|t])
-0.46407 0.037147 -12.4928 0
S0 A
C 0.069073 0.0121 5.708767 0
RESID(-1)"2 0.684489 0.204139 3.353054 0.0008
L RRPREA
GARCH(1,0)9] A& Zd7t= of23 2t}
= —0.46407 + a’
= 0.069073 + 0.684489a;_,
71014 =&3F GARCH(1,0) ¥ o]-8ot] 2AF EARE AP
= 3loH, o]F o]&sto] VaRE FAT 4+ Ut

,_ 0.057685
0= 70621005 21892

AisfEE w2t gt A A
F =t WEAdol & AshkEA

= 17} VaR&
VaR< 0.769% 5
A 7FeEd A MiE 2 wE Ao® YR

Ao] 4l 5o
29| ol

o]ILA}o]
Aol7] o]
5% VaR, ., = Wy » 2, » 0,19 =1x1.645 X 0.467893 = 0.769685
2 AHES VaRS ARES A} M-S o] 8 o 540l
ALY AlEHolAS &8st Zt

Garch #8<
o 2 How uei
o} 593t AN e,

O]% XO%‘\-’E_‘—’ -
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T 5-8) Garch 2&2 0|25} A=8t VaR

o REAR 2
. AOIZ  mOfLfatA  fIaf Ao | OLpafA | =Da2f
VaR | 0.769685 0.69497 - 0.75663 0.555672 = -
F: I24 M3O| 22 Garch BH2 FAO| HBTR) 240t HI2I3
RER: KRR

H3E &Z

A9 544 28 2ololA E 7149 A7t E7FsRt B ghE

oF AEaFT} A BsE AEeFo] 2fo' 2 AoJE]= $-Z(net exposure)

H o o] A e Y S8 947t Hot

o] ff gHi= wiY e &4 Yufsi, HE2 sEAt E= A
olust}. 168)

BHERAR), AHE7HVIZH+olA}) 5ol sfgets AdtHl= dukd
2 2719 H&FRoNA Z BlES RS =Y Aol w
A Wstols 2UE, & 7199 wET HHs] ¥oks shAe] A7
H]-8-Q1 AutH|o] zjojofA LAgRtct.

o

p—}

2 ollrs Al G oz wiro] AdokaAl APl fold o § 23t
o} VaR< SFiEIT. Aokad 29 SHoMAY vlEaRl & 7F Hed
o] Z At 2ol WE FAE] Mol st 242 IFsIh &
A A3, AR, QA AEE0lA, Garch 282 &89 VaRS AR

A, BE FAsP] AAAE o8 T Wil § 2 Zow et

168) o

el

F=2(2022.05.22.)(AM: 2022.9.30.)
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A BO A] AuF 7127} 243] ket A9 Auro] gy
SAA ARYH S 2rtH o7 Z7A)7|A |} Ad A4R7 L4 8
2 oldsls Aol A H9vt 958 AY AXALS sy 8
]lo] H7)= 2.

371G Mure 7Hto g FAEHE &4 AH|AS A|Tole] 49

dow, F2H o 7P HFEE OF 40% HRIE AME HR3i

AR AL AR ARA W] Axskal A ARk etng Al
o FEE FFoZ FAoH H= Aol Utk E3F o] FHok=
A79e 847 5 FHge A&
AHo=w s 4= Q)

)
o>
R}
2
i
AL
O
9
e
N
—
oM,
0%
1%
o
N

agol B4l s 71gEe] 84L 5t
diAolt. s o= 87 & 5

=]
7| 98 F2 gAACkE Adw
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H1E sH2AIE0A S eEdot

. HF

—

Y |42 e VIZXEE 8 VIS

20204 SPLAE 1 AFA S4S YEHH, 2025974 50%
83 cH: ARS WHT AR s qﬁu A 7RsA3t A
£H0% J5oe BARR AT AA] AT B A do) =4 4

-

FARE S84 A=NFHESAHCIS s1dE)7F 503 é =5 29e 9
I
],

rulo

AP

N

Aolgtal AF3t vl Qle}. ol 3 MFA}L ZHAAL]
02 GAlsiFE AAE PSSt Bk vhde
t}.169)

A Hshipowner)@t S AR3E SAE oJu|gict, AAKshipping
company)g AFAlER: 80l& Y A= A2 AukE 2(sailing) E
£ 2% (operating)oh= ATh= FHEoto] Adl Af0] 185 54 PR
s}7] QsfjAlo]c}.170)

169) H=22AH3|(2020.12.10.)(HAHL:2022.6.30.)
170) 1ES- 2[742(2021), p. 14.
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