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EXECUTIVE SUMMARY

A Study on Ship Investment Valuation
and Risk Management Models

Sung-Hwa Park - Tae-Il Kim - Jang-Han Kwon - Han-Na Kim -
Soo-Ho Choi + Manolis G.Kavussanos - Stergiani Moysiadou

1. Purpose

= Looking at a number of considerations for the ship investment
decision-making process, this study aims to elaborately
estimate the value of ship investment by taking more options
into consideration, and to present an analysis model that can

be referred to in portfolio risk management.

= More specifically, the theoretical and practical status of ship
investment valuation and risk management were identified
first.

- Next, this study investigated specific cases of ship investment

valuation and risk management by domestic and foreign

shipping companies and identified problems.
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Second, comparison analysis was conducted to empirically
analyze traditional methods of ship investment valuation and

a new real option-based valuation methodology.

This study intends to suggest improvement measures through a
real option valuation methodology for ship investment that can

factor into uncertainty.

Third, an empirical analysis was carried out to apply a
methodology capable of analyzing the risk and risk transfer
effect between ship trading markets per type of ship.

The grounds for the models were suggested with which principal

actors of ship investment such as shipping companies, shipowners

and ship financial institutions can utilize.

2. Methodology and Features

1) Methodology

Xvi

This study is composed of five chapters.

As an introduction, Chapter 1 describes the purpose, scope
and methods of this study on ship investment valuation and

risk management models.

And differentiations of this study were suggested by reviewing

preceding studies on the methodologies used in this study.

Chapter 2 investigates ship investment and risk management
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of shipping companies.

This chapter includes the purpose and methods of ship investment
by shipping companies as well as considerations that shipping

companies should keep in mind prior to the investment.

A number of risk factors that can occur in the event of ship
investment were presented for shipping companies, shipowners
and ship financial institutions along with management measures.
Through specific cases, this study reviewed management measures

for risk factors.

By conducting a survey targeting Korean shipping companies,
the present status of valuation and risk management was assessed

when domestic shipping companies make ship investment.

Chapter 3 proposed a model for ship investment valuation.

This chapter introduced the Net Present Value (NPV) method
and Real Option Analysis (ROA) methods to present a ship
investment valuation model.

Based on the comparison between NPV analysis and ROA methods,
this study suggested the improvement potential for the traditional

ship investment valuation method.
Chapter 4 proposed a risk management model for ship
investment

This chapter estimated VaR and CoVaR, which were used in
calculating risk management, and analyzed determinants of

CoVaR through a panel model.

While analyzing the risk spillover effect resulting from VaR and

xvii



CoVaR of the ship trading market per type of ships, this study
suggested the basis for a risk management model, which can

be used in the field.

Based on the content from Chapter 1 to Chapter 4, Chapter
5 summarized the results of this study and suggested future

tasks.

This chapter includes a general overview and the results of
this study on ship investment valuation and risk management

models

The general content and study results were summarized and

resultant future tasks were suggested.

With the suggestion of measures to apply ship investment
valuation and risk assessment models to the practical business,
this study presented contributions to Korea becoming a maritime

power.

{(Summary table—1) Scope and method of this study

Chapter Research scope Analysis method
Introduction

Chap 1 * Background and purpose - Analysis of preceding
* Scope and methods studies

Chap 2

xviii

* Review of preceding studies

Ship investment and risk

management of shipping companies

* Ship investment and valuation of
shipping companies

* Ship investment risk factors and
risk management

1. Literature review
2. Qualitative analysis
3. Survey



Chapter

Chap 3

Chap 4

Chap b5

Research scope

¢ Cases of ship investment valuation
and risk management

Analysis of ship investment valuation
models

* Analysis methodology

- Traditional ship investment
valuation

- Ship investment valuation using
real option approach

* Analysis scope and data
* The Result of empirical analysis

- The result of empirical analysis on
one ship

- The result of empirical analysis on
the 8 + 8 ship purchasing option

Analysis of ship investment risk
management models

* Analysis methodology
° Analysis results
- Static CoVaR
- Time-varying CoVaR
- Determinants of systemic risks

Summary of results and future tasks
* Summary of research results
* Future tasks

Source: Prepared by the authors

2. Features

EXECUTIVE SUMMARY

Analysis method

1. Literature review
2. Empirical analysis
- Traditional ship investment
valuation (NPV, IRR)

- Ship investment valuation
through real option
approach (option to defer,
extension option)

1. Literature review

2. Empirical analysis
-VaR, ACoVaR estimation
- Panel model analysis

1. Literature review
2. Brainstorming with
researchers and experts

= As ship investment entails an extensive amount of investment,

it is critical to conduct the valuation of investment plans prior

to undertaking the investment.
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Pertaining to making decisions on ship investment, methods such
as the Net Present Value (NPV) and the Internal Rate of Return
(IRR) have been utilized centering on a partial equilibrium model
which considers the relationship of variables such as orderbook,
new ship deliveries, scrap prices, freight rates, and bunker prices.
However, the shipping industry has the characteristics of having
highly volatile factors in estimating the cash flow with abundant
prerequisites. In order to consider making investment decisions
in uncertain environments, a number of studies have been
conducted on the ship investment decision-making process

utilizing real option since 2000.

These existing studies on real option-based ship investment
put emphasis on more realistic analysis results as the real
option approach can consider a variety of options compared
to the NPV method.

Although most of the studies have secured approximate data to
the actual investment data, figures in the process of analysis
were mostly based on the estimation of researchers. Moreover,
few studies have been conducted to analyze ship investment

valuation by applying real option in the shipping sector.

Therefore, this study bears significance as it secured the ship
investment data utilizing real NPV in accounting firms and
ship financial institutions. Based on this information, this

study applied the real option for comparison.

In addition, a variety of options were compared and analyzed
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including cases of deferring or extending ship investment under

a number of uncertain circumstances.

Ship investment is exposed to the risk of asset depreciation
such as freight rate volatility risks and change in ship prices

potentially occurring in the process of ship operation.

Value at risk (VaR) is the most representative method of estimating
exposed market risks by financial institutions and businesses.
Despite a number of usefulness, however, VaR has limitations
as it is estimated by an individual institution, and failed to
provide the overall context of financial institutions.

While pointing out the disadvantages of VaR, Adrian and
Brunnermeier (2008) proposed a measure for systemic risk,
CoVaR, which is the risk valuation method of the financial
system conditional on institutions being under distress.

In the shipping sector, studies have been carried out that utilize
CoVaR on extreme risk spillover effects, but empirical analyses

have been insufficient so as to apply to the practical business.

Under these circumstances, this study differentiates itself
from other studies by utilizing a CoVaR model to empirically
analyze risks in ship trading markets per type of ships as

well as systemic risk spillover effects.

In summary, this study secured ship investment data that
actually utilized the NPV, based on which a variety of real
options were applied such as deferral or extension of ship

investment under uncertainty for comparison and analysis.
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Utilizing the data of ship prices, this study also analyzed the
systemic risk of the ship trading market per type of ships,
as well as systemic risk spillover effects between the markets,
providing the solid ground for the model to be used in the

shipping industry.

3. Result

1) Summary

(1) Ship investment and risk management of shipping companies

xxii

Shipping companies have been working on securing ships
through ship investment in order to prepare a main means
of profit-seeking with the provision of marine transport
services, and it is critical since it is a decision requiring the

enormous investment of capital.

Based on preceding studies, the need for ship investment valuation
was recognized and conducting accurate valuation was identified

as an important future task

Before undertaking ship investment, shipping companies
should distinguish external factors resulting from shipping
market conditions from internal factors under internal
business situations and consider such factors in ship

investment.

Even if a variety of factors are considered in ship investment,
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however, many additional risk factors may occur potentially

leading to unexpected losses.

- There are measures to manage such risk factors with the use

of quantitative methods and derivative products, etc.

= In fact, a variety of activities are carried out in foreign
countries, such as using shipping risk management software
for valuation and risk management in the event of ship
investment or organizing as well as operating an independent

decision-making system at a corporate level.

= On the other hand, the result of the survey for domestic
shipping companies showed that most of the responding
companies generally made their decisions on ship investment
through internal consultations, rather than carrying out

valuation or risk management with scientific methods.

- Accordingly, many shipping companies responded that a new
model was needed in order to stably carry out valuation and

risk management when undertaking ship investment.

= Based on these results, this study presented a need to develop
a framework for recognizing and scientifically managing
problems about the existing ship investment valuation or risk
management.

(2) Ship investment valuation models

= The empirical analysis was carried out to compare and analyze
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the traditional ship investment valuation and the real option

valuation of ship investment under uncertainty.

The analysis was conducted through the 2-year option to defer
applicable for ship investment and the extension option
considering an option to order additional 8 ships depending on
market conditions within 2 years after the initial order of 8 ships.
In both cases, values of the options were estimated through a

binomial option model in the form of an American call option.

As a result of the comparative analysis for one ship on the
traditional ship investment valuation and the option to defer
applying the real option, it was evaluated that only the ship
investment with the real option model had investment
feasibility.

As the traditional ship investment valuation, NPV was estimated
at ~984,748 dollars and IRR was estimated at 3.6%, indicating
no investment feasibility.

On the contrary, the total value of the 2-year option to defer

with the real option applied was evaluated at 1.66 million

dollars, indicating that there was investment feasibility.

As a result of the empirical comparative analysis in the
context of the purchase option to order 8 ships initially and
then another 8 ships later, it was evaluated that only the ship
investment to which the extension option was applied had

investment feasibility.

As in the traditional valuation for one ship, NPV for the initial
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purchase of 8 ships was estimated at —7,877,986 dollars and IRR
was analyzed at around 3.6%, indicating that there was no
economic feasibility for ship investment.

- When the additional purchase option was exercised 2 years later,
however, it was analyzed that there was economic feasibility as
NPV was estimated at 6,647,386 dollars and IRR was estimated
at 5.2%. Considering both investment plans, however, it was
evaluated that the relevant ship investment plan had no economic
feasibility.

- On the other hand, the total value of ship investment considering
the option value when the real option was applied was evaluated
at about 21.22 million dollars, indicating that there was investment
feasibility for the ship investment model with the real option

applied.

= It can be confirmed that the real option would show higher
value of ship investment than the traditional valuation and
affect investment decision-making, since it considers

uncertainty in the event of ship investment.

(3) Ship investment risk management models

= For measuring systemic risks in the financial market, CoVaR
was applied to estimate systemic risks in ship trading markets
and analyze the spillover effect of systemic risks between ship
trading markets for each ship type.

- CSPI, BSPI and TSPI were used as variables to be analyzed, and

SPI was used as a system variable.

XXV



XxVvi

While CI and WTVI were used as state variables of the shipping
market, Libor, IP and VIX were used as state variables of the
global economy.

For the analysis, ship trading markets were divided into markets

for container ships, bulk carriers, and tankers.

As a result of the static ACoVaR estimation, the VaR of bulk
carrier prices was shown to be highest among VaRs of
individual ship type prices, and there was no significant

difference in ACoVaR by ship type

Although the fluctuation risks of ship prices themselves varied
greatly depending on the market characteristics of each ship
type, there was no significant difference in the extent to which
each ship type price was affected in case of crisis in the overall

ship trading market system.

The CoVaR estimation between individual ship trading markets
showed that bulk carrier prices were greatly affected when

crisis occurred in the container ship trading market.

The analysis showed that crisis in the bulk carrier trading market
affected container ship prices more significantly, while crisis in
the tanker trading market affected the bulk carrier prices more
significantly.

These results imply that bulk carriers would be most vulnerable

in the event of systemic risks.

When the A Co VaR(jl{mm“ in ship trading markets per ship

type and the size of system A CoVaR was compared, the
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bulk freight rate market was shown to have the greatest

impact on the systemic risks of the overall market.

= In the context of the global financial crisis and the COVID-19
crisis, it was shown that bulk carrier prices accounted for
a large share of overall systemic risks in the ship trading

market system A CoVaR.

= Last but not least, this study analyzed the determinants of
A CoVaR in the ship trading markets by ship type which was

estimated through the panel model analysis.

- ACo VaRéf?Stﬁ"’“ presented a significant relationship with all of
the ocean traffic volume indexes per ship type, VIX, ship fuel
oil prices, the inflation indexes of OECD member countries and
WTVIL

- Each variable is expected to be used as the forecast information
of ACo Vaquig‘mm“ in the future to measure the systemic risks
of ship trading markets, and it could also be used to measure
value changes depending on systemic risks by being utilized in

forming ship investment portfolios.

2) Expected benefits

= Since Korean shipping companies have mostly used qualitative
methods in valuation and risk management for ship investment,
rather than scientific methods, this study presented the

necessity for developing a model for stable investment.
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= By conducting an empirical analysis and comparison of
traditional ship investment valuation methods and the real
option-based valuation method, this study showed that the
model with real option represents the higher value of ship
investment than the traditional valuation. Such results will
allow the decision-making process of ship investment to be

conducted differently.

= Based on the estimation results utilizing CoVaR, this study
identified major determinants which can be used in
estimating systemic risks and these determinants can be used

in assessing portfolio valuation resulting from systemic risks.

= Overall, this study established ship investment valuation and
risk management models per principal agents of investment
and suggested measures to apply in real business. With these
efforts, it can contribute to the advancement of South Korea

to become a maritime power.
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Bendall & Stent(2003, 2005, 2007)= E3HA5E R70|A AutER}E
Aof| AEZA B4 Z-8sto] AERAH 47 NPV 23S vt
Bendall®] A& AA Al A5 7|HIO.2 NPV AE34 E4o] o
AL7Q HHYS HojFert.10)

Bendall & Stent(2003)= & 4t TRIVIA & o279 a4
of mj- Z AlFoIA A EF= 571 "ol AR oA Ad e
g2 7149 A71AR AR et 9FE T =P ol
A Aol JAE A7)0 si71dE0] AP olEstal fEfjt

13) Strandenes(1984); Beenstock & Vergottis(1989)

14) Bendall & Stent(2003, 2005, 2007)

15) Bendall & Stent(2003), Bendall &Stent(2005), Bendall &Stent(2007); Dikos &Marcus(2003),
Dikos(2008); Bendall(2010); Pires, Assis, & Fiho(2012); Axarloglou et al.(2013); Yin, Wu,
& Lu(2019); Yue & Ying(2021)

16) Yin, Wu, & Lu(2019), p. 331
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B T APollAY ArjAo] BQlste AukE 230 ® AT
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Bendall & Stent(2007)+ 42]9] Ao Al

o
U=
2ke AxsHe FAANEY A ABEHS Agdtel HA5Y
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oh B4 v A 4 A] 2BU40] 24F AR AL o AXE
A0} TR R A5 AEE 5 ol SA(Ae] XS0} 245

BEAEO] 7H= woRitha stk

[E

Dikos & Marcus (2003)= 1976W5-E 2002E71A]9] AstEA A%
o] AxA7Ie} 8AVME E8ote] SRS 7RIS Yol AEFA
EAS 9. B4 23 AERLLA7|Ho| E Sk 7171 7|1&

S THIES A YEee dSerth

Dikos(2008)= &S/ stoll A AurEA}F QAbE Al ERIEFSEH
(Discounted Cash Flow Methodology)2] SHAIZ QI ABHEA} Ao
AEFA o]8o] 511 U AAGHL, BAA ARH FEXE Hof &8

gt & Qe AESA 7HHe] PR F(EM: Equilibrium Model)& A5}

Pires, Assis & Fiho(2012)= €47}, Al2A7F 9 F347FS 7]4HEo.
2 BH7IER E4E B9 ol2gs 424 FEAEA| ] s £451%
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Yin, Wu & Lu(2019)2 oA EB = &3l AuteAtet Aupaz &
g0 st 7HAE A A4 B 27|3AE DEste] Fr6Hlot &
o= H3lAAL §|A7]4slo|R0 wet GARCH R8-S E3) AAI3H
719} IR 5 5F71E Tt 15kt AERA0] B4 Ay}

o
U
I
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38,
=

SR o AR e 1 954 Bl

Yue & Ying(2021)2 3’\41 A siFe Aol stollAl MGO A&t
HFO AF8-S Hdsl= 4%, HFOS LNGE Hys= ALg FE
NPV} AEAS &3t ’?j SR 7R B7RE skt B A &
A sloflA A B4 it dAAR] AeR Brtsielt.
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o|Jof = sAIFoNA ] HuFER} QAPEA S o AEAdE A8

53} 2t} Adland, Hansson & Wense(2017)= 8%

A ZAF D AR 2% Aol AEsA A4S @%ﬁo‘:ﬂ Kyriakou
o A5 _

o 8
M
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=
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o

ShQlolA # ohjet SIS S A3t Yo YBEH ¥
4 el 2942 9 e
ARle]) that AT T3] Aol

8] -8r5 g - 2 GEl(2010)9] AFolAE QlEdo]Ake] CDMAMYS
Aoz CDM A Adstr] sl 2 a3t CER 7142 284S |
goto] HHo BEx} RS TEoH] Yol e B4E ottt
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5718 = 70 7ol =Ed AE|ATE S5k PR Tt
ZF g #8291 Ao 1990t &4t JP Morgan®l|A] &7i3t VaR(Value-at-
Risk)olth. VaR= 4 Al stoflA] A 7hast o 4% o g Ao
"ot VaRe 1 f84°1= &7l g2 dAE 2L 3. IF VaRe
87138 ZAIE S8AIAE HAAQ] Weo| op g} /Ao w S
U= #lolt. 53] 20089 224 S89171914 EA3Re] /I 5671
A= FitE L, YopZtAe 228 A71E7A] A

|

Bo] shito] 841 A
A A2 RS o E F§71% AR FAToNet 2 ol
L o Hrks Zoleh1)

= F8AAH0] AAE AR 7o) Aok OJRE ojgslA]
e ThE 7]3to] AR Eolye Loyl ¢la) o] H FHT A4
A olggg 2 e 9BS ojnjech®

17) Choi, P., & Min, 1. (2010)
18) Bank for International Settlements (1994)
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olo]] Adrian & Brunnermeier(2008) VaR2] @S A& 5l1l CoVaR
(Conditional Value at Risk) ©]2til of= A|AH] 2|AF0) it A, &
718o] §1710l At B2 247 F6A2HY AF 7HA(VaR)yE Al
o} ol =] FARZY, 429, SIAHES 2= Koenker &
Bassett(1978)9] £~ 3]HE4(Quantile Regression)< -85t ¢
S gad dolawet AL FAH(system risk)E FHA. ALH
Aol et ZF 71389] 7]l 7]Ho] 1710 A3t 2AF CoVaRY} 5
Gt ZEY CoVaR 7ol Apo]l2 Aolgitt. Adrian & Brunnermeier
(2009) GA| CoVaRE ol&dfl 78 S83AHe] AIAH] glA=of tfsh gt
A& E(marginal contribution)s F4st1l, 11 A1E &-83t 7] o
& AEHHE AASHAT Adrian & Brunnermeier(2011)+= AlAH]
A =G5 At PO CoVaRE A2 CoVaReE 7HE 2§
718=0] Y7100 Atk A& U= st AA F8A147S] VaR=E
Aozttt vl=9] 1,26670 8718 72 ARE ARESte] A4 F8AIA
g9] VaRQl CoVaRE F74g5Irh

Adrian & Brunnermeier(2008, 2009, 2011)9] 4 o]% F§7|1¢#<
WFO=E CoVaRE HE3l AlAH ZATIE AT A77F Eo] o]Fof7|
I Ut} Girardi & Ergiin(2013)2 Adrian & Brunnermeier(2008)2]
CoVaRE ¥% #4ste] o 594 492 S6971= FYstal 2451
t}. Lopez-Espinosa et al(2012)2 CoVaR HTHS ARgsto] 224
i S22 AAE FAT0| 7|osh= 8 U2 VAT 44t

19) Krause, A., & Giansante, S. (2012)
20) Huang, W. Q., & Uryasev, S. P. (2018)
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t}. Borri et al(2014)2 CoVaR WHE& ARESlo] 2000~20

& olgElor A 29 AAE E]/\ﬂ 719 =E Z_ri f"} At
Het PR B AA” ZAFY] Fa%t diESHpTe AS B
Adrian & Brunnermeier(2016)= Adrian & Brunnermeier(2008, 2009,
2011, 2014)9] A5 4+ 59}0}04 ZgA|AHo] gA T A3t 719
HIFE A CoVaRE 79l5to] vl= 58718 AlAH G235 EAY
TSt A% A CoVaRE &3] H°} fduyg 24 23 |, 7]
A HE, T EYX], AAHE A5 50l A CoVaRrS] 733t ASAHRE 7F
£ Ao=Z YeRdtt Huang & Uryasev(2018)2 Adrian & Brunnermeier
(2008)9] &S L% 7gsto] 2000 29%E 20159 1971419] 1074
O 2P ALY YATE FEYP 4 23 2982 7iE 9
o] YTtk AAH A9 7|l w5 & ow T 239 VaR #9
o] =Tl sfjA] VEEA] AIAH] AT FHoRet A2 ofgl= AZ Wi

H A

rlo

o
oo
~

o2 FEoA CoVaRE &83t 7= Sun, Liu & Wang(2020), Bai
& Lam(2021)& & & Utk Sun, Liu & Wang2020)2> GARCH-Copula-
CoVaRE O] &oto] AFAY shAlde] 594 99 dojans 74
Skolth. ol oA A} sAIY] A A8 ofy gt YHol
T Ay ?l":]'_l_ Sttt Bai & Lam(2021)2 Coupula-GARCH 28 &
& 8 67 AFAY TR A FUEY] &40l tish A4Sk
ESH ZHA 9 Ho|gailspillover effect)E CoVaRE E3f 5751
] A3 JAIFSHAY 22 FE Afolof] E3] S 7 o7t UAY
ot AAISHAT

CoVaRel dE olgate] F8BA wi A 7F BelAa a7fE

o
Hm
_1>~

21) Huang, W. Q., & Uryasev, S. P. (2018)
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o VaRE E83t Aol A E2ydA s 55718
MIE CoVaRE &8st= d3vt Z71stka ot

o] HEH(2020) FAAES] =S AWA R SAHT 5 Sl= AHE
oA 2= T340 et S=vet -H“/\]X}/] B4 FHdE A
8} o} wE] BE g AI(Tail risk)o] sigsk= H 271 Z2 A F7

& A= AT 4 9= g43 AEE CoVaR 7H"q < 9] o
—rﬂb}ﬂ’ FAAL] F7F FA gt A FHod A=E S5l

0]|Z8(2012)= AZ=L8)o] BAlo] ofg} Ao oz wHIEL BA__
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o]Z%9(2013)2 9<% 3] (Quantile Regressions) wAHIHE
€ & CoVaR 7Jg& o]&3f ofrlo} Zh= 38-9] ASo&AS
o}, E3E OV\]O} 1S EA4Se T 28 X gHsE oflg) g
12 =Y FgHeE0 it #4421 540 ofA
H JFZ "|A=7FE CoVaRE Bafl 45ttt

FgA-91Q141(2010)2 gH23 AFfoll CoVaRE &-85t0] 7]& VaR
HRA} B Wake 2FHAlS AAFoH, 2014 E0lE B4 AR 9]
717t SRS o 2T AEGA ] ol A= sEa it nA Al
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22) Adrian & Brunnermeier(2008, 2009); Z%1&, Z4&H(2010)
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Z245l0] ZEH FFY719 HHATE 43519t CoVaRE 0|85}
U 29 FF AA" gATE SFon I=Y 4717} HEAESE 2|5 A
A" AT FAH AUt e #iEA] sl A7E Holq]

olF5](2010)= #9145 IARAS 7I9Ee & k= CoVaRe] g7} o]
53H2010)0] Aokt AR Br3E(CoPD: Conditional Probability
of Default)®] HHHES Aot o]of tigt ujE Asi4lstitt. E
o At A3 s 4] As S&EoF st B2 7MY AR
gejsto] AAISkI.

Jewelol BT R AT ABAL Tt Bk o) Haely
L Ues] wHEaTh} 93 do] anE S 250 BHS
Sfat A7t Fo BAolgriY, B AFolAE AAH Bjade} Han
Holzato] Tig EAuT OME} Hob B3I 719, ¥
e

A= CoVaRE E-83t dl2AIY] 93
T A7 HES] o] RO U= B, SHollA= S8AolA Eo
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A9 gitt. sfEokollAl CoVaRE H&3 A7k 22 A4S W AFE &
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T87/|HCEHE Y AFRE W F 27X gEYE(Mortgage-
backed loan)Z AHto] ofs GRE= t&2 FHE Lot AY7|HS
HHEE A ARole DU F/dE 62 0|9} HIEE FE

Al A Io|E t&(Syndicated Loans)Z F87]H2 th
=T 271 AlolollA gl 82 S8yttt HI|A] R
W o tj&7|Ho] ¥ EUrhe s A B2 49 AES

o] Qo HAFAHOT FAhS AfolA] GFal AukS 283 & 9l
2 380 Jon F8(Financia)®} +PJ(Operating)Z|& F 7

o F v} ZlAE &) YARIY] AR TRE £ A, FAES
L Aol o) 43t PG AE Qo] thrEo] uilolA FHs
Hot. 283 2Avt R A Auk2 ARlolA Sotitt.6d) =

62) Stopford, M.(2008), p. 286.
63) Alexandridis et al.(2018), p. 174.
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3. si271ge| MuEX}l JHXIE7t F24

71 Auke ol gstel SFeSAuIAS AT, 1 it
2 S35t0] delB 278 7IQdolh e AulAL A, A9, A
5 ALAAE Bl Aol 5HE0] A4 o] 5S 715 she
oft}. Tz Aol EQEls AUEAE A W5 wet 2 gue 5
uks}7] wjEe] 415 ojAAo] Wastth et el v

= 9 SRS oS o2 HHE AulsAe] 7

>_E 1= o

I3y Girgin(2020)°] w2 2000~20179 %74 Science-Direct
of HxE shEATolA FA Al7|et FAPAE] tigt A= o9 Hol
STkl BFE T TS AREEAL ZEX| 7o) gk At AFds] Al
o[},

Kou & Luo(2018)= &&A7}A] (NPV)—?:'— ggoto] Ao mE A

SRR} ElE BAjsiglon, AREAE AAl] Qo) F83 AARo]

Agk BT Aol B4 4 ofele Ao Holgrt we

AEERO] A9 A)71E AAsH: A 7199 AEElE At 4714
A

o] S AT 4 Ukl At Alizadeh & Nomikos(2007)2+

Merikas, Merika, & Koutroubousis(2008)-2 AHIEx}9] Exl6la ¥
B0] F EAHCE QI8 FA = vz A7) ZASk= Ao] of#E A

2 &80
olekE ALt

64) Stopford, M.(2008), p. 308.
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29457] eldl B AR go] LAy
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714 Ak *Hi-or Adak %

wEo] oA A Ao Zol7} Wash) BAAst dueals A% #4925t
2, 7140 349 Ad, 8] d925e FEsH €k Fan &
xie(2021)%& g4 Az L} A ARE 7199 Beel T8 8

]l 71| 543 A% 5 Al 7HA 847

R A

lt
oﬁ
o
1A%
2
1o
S
:a

Luo & Fan(2011)2 AHMEARE A4 U0t S04 tjjoz Ao
gow, ohoket 1] 22 el AAREol AAAIZIA ojgA A
o 2 A=Al disl 243 Celik et al.(2009)2 sf2A ol
A BFAERE op7] YeiAe AE BUEPsks 2ol S5, H4A

tlolB & Al B3 fotsfjof Rl 5. Aol A S] thefet W
(H3A AP, A 2504 A, AgoldA A, 7EAA AR 5= ARt

52 ojbage] BAAHS BT el

Akgul & Cetin(021)] W2 A1 elo]i, 48t Ao}, FApte] &
4, A4uD 59 Qlo] AuEe] G uick 1eln £
ol 7]k AR R 4P S0l ATT 4 Uk wh,
BRE AUEAL 7199 A S48 L S op]Ad 4 9] whee]

VAL A5 EF Faslt

AFA ABATE AET A3 AEAL dhits Aol s
FRT JAEY Ao thefet 8919 o5 APk 2 4 9k of
o 4B AREAE Pl JHL AR/ gk, 9] e
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65) Branch, A.E.(1982), p. 51.
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66) Branch, A.E.(1982), p. 52.
67) Branch, A.E.(1982), p. 53.
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o7 Igdel MerExiet gzl 02

Tk ERE S B ARl wEkA 7H Wsel Hstal Al
2 WE5Ao] Y2, Adland & Jia(2015)% o]gt A1xAl
570l A=Y FARaRle] Hukal 4.

£
X

L =

Fan & xie(2021)= ASHY BHOIA 2 ARA7H 71980l &
FAS AElsHA TE=thal A Alizadeh & Nomikos(2007)9] <
TolA= A 7H e AF A ET F7] wfZo] s 2 v
T ¥4S E85te 2ol st 9 1174 7H4-0]9] HlEo
714t AR AZS &-85to] S&P(Sales and Purchase) AlgolA £x12
= skl 28 4 Atk A2 AAFT. Merikas, Merika,
Koutroubousis(2008)2 EAHAHES 93t 9 v#ARIozZ Aol
ZHRIE(FA7HARAA7DS E8ste Aol ataoletal Pt

o] Bkttt Fan & xie(021)% Aol E3Q A711AE 29o] ot
AA 93, go] £ W S1e719e FJAS AuHA Hol hF Al
tfet SAHE 2O1E0hT 249 Kou & Luo(018)E wlzie] 2el40]

of uteh {uHEA Pet Gebqie), B 2Uo] YBGHES A E

g7 eolutt £o u ANEAES sof drkn BAY,

(5) ZH7I72] A
7179 FATFAZE A HekEAN 18 Al dat o)A

=A]
o] A3k w1 Y} ZAFA]TE IMO 2020 SHESFHEA AR
HIE FEAY e AHERo & R AAE 7189 3.5%C014 0.5%
2 = 37712 A8 TS 202349 19 19714 Cll 849
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Z
T(secondary ship's flag system)Q} EA| -2 HOlAN| I RAA = 5

o] .

oh B, Auehi ug, 2, WA, AUTEH] 5 el wEy

= 2R 204 71zl HPHT o] WY 7] 2 Ffolr} uby
3] ghert.

T} ZANEL SR BE 250 ig) 2542 Wioln ASo]
Qo] AEAIS WHolof s Tat 4= gl vlolt mahA o] 4
4 7L AL Qs A2 Ao] et A T2 u8e A8
o} = 7 k0] ZAARE 7|45 AuEA A4o] Be A%S

mAA = ZdelAE Aleddel e eS7tE ot Araiel
7FssHAl Et.

68) IMO(2019.12.20.)(AAY: 2022.12.20.)
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H2-4) 32712 HIge A £5

HlgeA A1z

ol

e (cost elements) (market pricing) Hlal
Mefsty =& =U/=HHIE oflel & oM =28 22
MR 1| =U/=HHIE ZLALI0A M 2

FHRAH| ZHHE U0 2
Hi=z ZHHE "
HESH| ZHHE "
SN LEAER ZHHE "
AEHEA] ZHHE "
A=H| I H|HIE "

ZN* = A/ R|LA* =LiH|IE =LH HzHof| 2lsh Z2H

7|Et ELCE] =LiHIE CHEE FLHOIA AH|

RV HIE £ M=) 3 230 2etHIE2 ZHRCE XY JKS5I =7+ 2FXIS0] 9| gl T
OF ZM(FM, XAt LR F2k2]H| 2 = LHH[S0] SHESH0] 2=1to| RES0| LSt US
A= ESCAP, Framework for the Development of National Shipping Policies, 1999. p. 53. T.P.
Mayr & R. H. McGrath(1997), Tramp Shipping : The role of taxation in international resource
allocation', Maritime Policy and Management, Vol. 24., No. 3., p.263., MQI&: g3t 2|
(2022), p. 70

2) LEZQOIMA LS A1)

(1) AH™ 291(Commercial Factor)

27192 AHFAE A8 AgERES AU 77171 A%t
J £ =°| AHlolY g2 Aol £
= Zeoli Aol Higt AHEAE S3f ZEoly 252 2
& Qir}. 18y o] gt W 2R 1 AS Bolsd = UA E
It} ol ®E 3= +8F
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69) Branch, A.E.(1982), p. 51.
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(2) SI=EM(Existing Vessel) £

A sf27]dolA ot e Aol ¥, A FAn A F

of 7 “JM l‘%ﬁ 0«1 ”;‘7l~— oAl AERREAR] Hijt 7ol o]

7] 918 ABgH He BeRon, xw—m o AﬂﬂlA sre w4
=

313 7] Aol RgAel ARk mH 4 irkn Wk

=2
X,
N
ot
[
)

Q) EX=2E(Return on the Investment)dt Xt7|XH20|21E(Return
on Equity)

Azl Tgt Tk Fefro] whE Solge W EA ok G 7

Bulut, Duru & Yoshida(2010)= ©7]E&AFEA =4-Q1 TOPSIS
(Technique for Order of Preference by Similarity to Ideal Solution)

of] A}7|AHL0] 2 E(ROE: Return on Equity)& AlAkoto] AuER}F oALA
ol Z-&H

70) Branch, A.E.(1982), p. 51.

71) HHERIS OF Si= PP, 3 A 3 A A, K2 Mot £ & 2K, J1E Mo X, S14 700 S

(A [y

72) Branch, A.E.(1982), p. 52.
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(5) ZS7HXINPY)
71919] 7HE 245t
Qo4 31712l 7]

o]

= %S

oh7h) SleAly] ) BAZINE Tols] 9% e adw 29, AEA
Q.

[e)

9 WAz et ANE A2
o 47184 918 AzsE A WA u 7P A5t 70 Bulut,

73) Branch, A.E.(1982), p. 52.
74) Alexandridis et al.(2018), p. 181.
75) Strandenes(1984); Beenstock(1985)
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6) ZA2AUS(RFR: Required Freight Rate)
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(Unexpected Losses)
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27} Sl

76) Stopford, M.(2008), p. 610.

77) Stopford, M.(2015), p. 737.
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78) Albertijn et al.(2011), p. 71.
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dobA =, o] A% LS U w9z A] whio] LYol
g WA k7o

52 59 SIS WA S, AN wE gese AAE
o] Eetle Fea® olojAA Ho. E’t AF= Aldts Ffolr] 413
e Fhs AlEeketl ole 871 viAEE FHE dhti sk
AAEn. oo FEwEe FA] ZHo FFE WAA Hil FeER
ojeiA|A Hrt.

A, AR el AR A& A B8] 75%, B Fole
20%= Bt FoH82 50%E AT HER BAG 7HAS] A3 UE
= AlAfe AlFee] Gholele] & 9= P o SUT80 FaEAl Akl
A AmBlE AF7E B8l g7 8AClY UgAlS AA FEstes
Hofolet. olol| Z- Alogalof wet Adatet AlF BFoA AR ME2
fgaclor 284 4 ot

9A, AR AT A A, Ao e B fABE A L 2
28, 29 5 29 v§o) WE B Aot AAe] BT BET} 50
5o 3L 0 5 k. o] JeGAA%RS B Pk A9 A
o} 2047 RE Pol§-2 R Huis), BheA Ake B9 &
S E A9 AAE REsH] k. ol 7 Aokl wet 91
ol A 2§ 4 ek,

A, A AdAelA Sae ez SAf At E35] Aol

79) Albertijn et al.(2011), p. 72.
80) Alizadeh and Nomikos(2009), p.341.
81) Albertijn et al.(2011), p. 73.

46



2 gute] 1K) WEelA WS A4 wEEe] k. A7)
BES 27, 39719 1o 401N AHsH PO wokie] 4
A4S 74 5] Aol 2 9L vAILke) 53] AH WEe
H7e] gR7iRsnr ohjet ATYE ST A, /199 JgE
ol S 1] 5 UTkEY Eg Ak FEAGNA R A1go] o
7) hiol] AFE AR YT B, 2HL, A 5L BE o]

At Hed, A Ae2 oA Motz I8 24 HEE ¢

olgfgl Fa] Me-2 31271 AFs Bl 5ol =L x}qigh A9 <F
o] @25 olAke Aol tidt k&0l o AXA Hrhsd 1Al 7]
Ao] 2FHIE I F2]] W JFe WA Het, oxkgol 5o

=
WA & Irk80) TR ofF TAZle] ARAE WS Hesge
A5 Fel 5o B o4u]go] Z71F AOR FHs ARHO.
2 2 Bgo A8 4 ks

Ao Hgrslof sz 29lo] Itk A AROIAE AfaLE <18 s
8 AMeto] o olst 95T 9 84

|

82) Alizadeh & Nomikos(2009), p. 425.

83) Alexandridis et al.(2018), p. 195.

84) Alizadeh & Nomikos.(2012), p. 425.

85) Kavussanos, Tsouknidis & Visvikis(2021), p. 371.
86) Albertijn et al.(2011), p. 73.

87) eigst- st £55(2022), p. 11.

88) Albertijn et al.(2011), p. 75.
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& A&, 293 sfe7]9e Alg seRk ool 4 Qi

oG, SiAES FE2 AT 7H] A7} o] FofAHA HE iRt
oA AFEolY H¥(Default risk) -2 AT A (Counterparty
risk}& WA 4= Qlck. AAR 20179 sk gHlse-] 49 20004

ZHF SRAY 23go| AGEEA A AA AFE=5E B2 A 4718
A AlekS Fofl 86t I8y 20089 22 F+5-97] ootz sl &
o] stetotal B RS AESHL AU= TFok= 7|7ko] AojAHA
2= &AL 351 o7l SIS whiIAE SHA E Qi gkl
I8 2L, Addtof| oigk A

= %S w8 49

At g7l QRS PIXEA 2 3bge Qo Hit
kA, ATH FRE 7] ARG 2T AT 2IWE 1) B
ek, AurEAol siee o] Washe UubKoz Iwd e
B9 fhae o) 22Ut 2ot 7199 S s UR e A3
Z] E9 AR A7t F7150] H ARBolde] 24 4 9
of T-871%o] that SHOR A8 P & Uk TN FIIBE HF)
£9 0 AR5R, UBE B, AL T AT Y 5 2eAok] 4

89) Alizadeh & Nomikos(2009), p. 363.
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Kavussanos(1996a, 1996b, 1997, 2003)8] l-ofjA+= T}

90) Alexandridis et al.(2018) 2&X|AH|0f| 2t

91) Alexandridis et al.(2018), p. 197.
92) Alexandridis et al.(2018), p. 197.
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Hoto] o4t 29 WEAT 422 Ato]9] K
St ZAP} o]FojALkTE Kavussanos(1996a, 2003)= Z+ A3t
=3 BA FEoA Azl E Y BEdS AEIAIA 1 a9E &

. Chen, Meersman, & Van de Voorde(2010)2 1999~20084
=oF Capes1ze9]r Panamax <% Ato]9] W50l A|7to]| Ado] we} |
stth= SAE AAIRS. T3 Drobetz, Richter, & Wambach(2012)2
1999‘501]/4 20116 Atolo] Y HolHE RARSLY, ke H ¥ R
oflA Alzte] W 2% WEA 7He] F8%t sa vt vl skqith. Bt
Aeto & Dai et al.(2015-2 GARCH(1,1) Z¥& #8314 A12A71<]
HE/d2 245k 8 8203 20| v|A= FF= 4 1L A
Alo|TAto| =, mhpabA WA FTjAto]29] 9] BEAdo] AlRAM7}
Hadol 7HE 83 8102 UEyith

h

) 5™ AgR23 29 & FA EIEY EE

shEAPolA WElE S SEaP] HsiA o =0l AR

et A 5 e B

r-111m

At} Kavussanos & Dimitrakopoulos
(2007, 2011)= VaR(Value at Risk)¥ ES(Expected Shortfall) 5 7}A|
ik 91 4 HHES AMESte] siAY f1EE SAHF. 18
F2A FEoA @71 € F714 A8 & dis) Stk
AEREARE Qo= FAF B/l ohigh Wer A
Z275t7] Ak AFoNA o Aute] LAAR A, +=8/3F A,
_]

S7F A, Ao AAACEE WAZEE) S 7RsE ARl Ko
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Flstel EAperY AES ook Stk It A AL AXNAAY
sk, e AAAAEY o] et 758, At 5
tlke 2Qlo] EAISH] tie] ALY A3 olSL BrbsSITo

BSR4 By BN AFEY Pk Tefelel 1ok Ak 9
RaRe 43¢ 29 B Lol e e 3

=) @ 5 SN AR 4L Tsior Ak oln) AHRl AUl
A=S oloF G AT ¥EYo) 42 thgol /sdit. e 9SS o

Pet AGS IO AU SHd] AAE WHNA 2 A HEA
02 B vz, 2o, dFEE, YRrzel gt WYL Zo] mejsol
e A ohe Fasio

(3) MEr2® TfE U Mg2lAT 2

FEUE7IBo] ArBolo AT AT AN 4 Y= WHL
cheat 2. A, ARl $ido] Stk A1 2710 AT
SJal A2k} Aake BUE K Aol AHxte] HTE LU

7}'-1._8_ HH }\ﬂl‘—'] St X]—O']O];qﬂ]—’ ;‘(H.‘__T'_%o]*aﬂ 114 o]

ot o e ol
%Eo

T
3o
R
fo
i
i
A,
ol
rr
ok
7
H-(
)
v}
3

IR =
A5y BE 20l quo r%%ﬂ“' o7 0]{6]-03] 712AQ BHSE AlF
o]

TED B AFERE ARl B 87 & 3lou, ol dA

93) St=olit=A7iErRI(2021), p. 60.
94) sttt 24(2021), p. 61.
95) Stopford, M.(2008), p. 314.
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aﬁq 5] HﬁH Wt x%a:% sk Aol of

FPAFSIL J\PG_E F= 3o JJJ'UH(Admlralty
sale)E 9 X}/&E jZtel= A 5ol U7

o] gjof= W A7t AFo] B, v, A 9JA], kol E A8T]=
59 AR Q3 AFEH, AVSHRE, A A S 22 ARl
2919] IS tfF1L Qlt}. Dimitras, Petropoulos, & Constantinidou
(2002)9] Aol 4= UTADIS(Utilities Additives Discriminants) B
S AMESE 1999~2001 Bt 5R1E 1770 o2 23 &9 7| E9d
= B7Hit QFEClY Ad=s B/ W 7 523 84 AHiAtE
o A@x9 A 181 BEB4%), AFAY 4& o|H5(20%), AGEA
(12%) «=o=2 AAIFT}.%)

[o |

Gavalas & Syriopoulos(2014)= 20129 4¥~6¥ &% 23 4

A4 =343 HlolEE 7RISR S tfE R= 99 Bl A

A5 AR A o] BEY A8 55 A% e, A8 55 9
AfollA o 53 YAGLE ol )J—]r e 2 AHAE AR

Hl&2 A5 B0y 99 B71d o 7}% HHg0] E2 84E AA|
At} Lozinskaia et al.(2017)= HH4, Z444 ¥y

£ 7 Brlste ¥ £3589, Tobin's QY 1d AJZHAR 714 /A48

A

|n

)

71 By ARgold Age] e A
Pak(2018)2 20084 3§ 9171 olF LaAHE] ¢

96) Stopford, M.(2008), p. 315.
97) Stopford, M.(2008), p. 315.
98) Alexandridis et al.(2018), p. 171.
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3 ol HEE 2ANT. 719 A% e AR AR AR Ah4
ALY ol 9 a3t Aol Aluh T AR Fhg Faska EFE
23t I T HE 9 A0R ekt

Q.

2) AEX g3
(1) 22 OAALE 342100)

SRS ool AsHos EAst AR AHoE B
= upgoltt. et whYAEo] S8 Yk % 4o 3
d 2L QA=A glorek100

ok ok

19854 0] =QA=|of 200287H4] Aed Fzol 29 mHAFE A2
BFI(Baltic Freight Index) 2 LIFFE(London International Financial
Futures Exchange)°llAl #2}=l+ BIFFEX(Baltic International Freight
Futures)e|tt. 18]a1 FFA(Forward Freight Agreements)= 1992 #+2]
TPPAFE Aoko & T olE|Qjr} 102)

7t UMEAHHFFA: Forward Freight Agreement)

FFA A% a9 7HHs 92 T2sh] At 58 dEL
B2A, 3=9] Fgolut AEte] Fol sl & BARAF 7ol 2U=E AHFH
o7 Aksk= Aotk FFA A2k 78k el A oA HHSl= A|¢=2
H3 9 g7 BRojA ekt Adt 37)0] it 2|47t Al 103)

LRHH o2 FRAZA RO 32 27417} Q. AA, At Adike s

99) Alexandridis et al.(2018), pp. 171-172.

100) Alexandridis et al.(2018), pp. 199-2059] LI2S XAXOZ 0lg
101) Alexandridis et al.(2018), p. 199.

102) Alexandridis et al.(2018), p. 199.

103) Albertijn et al.(2011), p. 76.
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2 Hasehn 299 S £ SES HA1S 9 ) FFA
£ wolsto] £ S WY B 4 ek BA, Ao S AR

o] QAo RRE BEurlE A v FRAS Fulste] e A%
Slok st 8ARE ATk 4 9lek.109

S
o

ol&gt 7] W A AFo] AAF o7 AggPslr]of of7] EA7} ol
T Eokal FFAAPES] A2 22 2 | 3¢ F435] 716t k.
e A a(Baltic Exchange)ollAl L33 Hlojgo] m2H 713419
= PFEAPEE HA STk ol Aelth 20219 %=2] DFA(Dry
Forward Freight Agreement) A& 2,524,271 lotsC.& 2020
H|5l 61% S7HoH, A== w42 A tiH] 25% 5718t 409,25574
B AV HaAE 7153

(12 2-2) E210| 3}=2 FFA 72

el Lots
3000000
2500000
2000000
1500000
1000000
500000 I II I
5 II: [l I n R | l I
2018 2019 2020 2021

H Capesize MW Panamax M Supramax ® Handysize M Total Futures M Total Options

X2 Hellenicshippingnews(2022.01.12)(ZAMY: 2022.06.20)

104) Albertijn et al.(2011), p. 76.
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& uf Aol o1 Ae}.105 20144 7]E A Eeto] B FFA A
o) s o 1459] elel Hel 2eich FRA AR of 139] 2o
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Kavussanos & Visvikis(2004)= FFAS d& 2% 714 7t APTAE

AlzHoz BAFon FE $E3} FFA $F Afo]df ool A7} 9]
= AL A3} 109)

t}. Samitas & Tsakalos
3 98 AR (LEFstd
of HA= 03'33'*% A3 1 A sfr]go] THdE
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105) A4 24=H(2017)

106) SH=6H412(2017.03.31)(HAMY: 2022.06.20)
107) SH=2ail@412(2017.03.31)(HAY: 2022.06.20)
108) Alexandridis et al.(2018), pp.199-200.

56



o7 Igdel MerExiet gzl 02

2l = ZAES ALY Sun et al.(2018)2 Y72 AskE &Y
BAlo] Aol Ao] tigt 2ZH o] d1A vl&E AL 2AREY
 AE3} FFA 7ho) A3t WA ogaapt 34Eer, ol 1

A gArgol 14 Aol e HAThe S HoFirt 109

o, o

1
=

2t A& OJAIFZ(Microstructure) &1t

SAIe] AAAR] Fit 2jof 29 HYE 59, A, BE
A 574 7H9] TARF 22 v|A Al B gt A= X130l &
t}. Kavussanos, Visvikis & Bachelor(2004)= FFA A7} Ast=E ot
UEtA BEO] AE A HEAol mlAlE 9= AR, FFA A7t
TYH & A BE AHRoA dE7HE HeAdo] Aadla= AAIRH
Batchelor, Alizadeh & Visvikis(2005)2] o4& FFA TparA A
oA Al 7 W Wie-Hig AL = Atolof Fo] A7
W= AAZ 110

ot

o)
ko oox
A=)

—_

0

ey ) 2 HAZ §AT 4 U= SHS AH8R}
o7l ABY SRl BESiTh et A4 Aol £5HY B Age

Koekebakker, Adland & S¢dal(2007)2 o}AJof -3
S et A T YIS ZUFOH, oA F E X

= R
HaE 4 712 B9 BAL B2 o] YoE o7 dTES PR

109) Alexandridis et al.(2018), pp. 200-201.
110) Alexandridis et al.(2018), p. 201.

57



BAR A8 w2 AT WMEglE 7ot Aol ¥
AE5E Hast T 5 9le F88FY a7 Aot ¥AR AE
Alerol SAI=7] o] defl= 2A (Cross-hedging)d4]| 0= #7143
A Aol = FAF A sl A= A ARSI olF ¥AR
AEE EEX, CME TH(NYMEX), ICE, SFX® &2 A a0 A Lagstar
ATt ol thget AR ASA N dleAtdel AR S Hshal «
FE Hash T 5 Qe 718E Alssl Heloh 112

Mayr & Tamvakis(1999)= NYMEXOA A= Fuq 2 Wk
AE A AA vR(ZE AmgE)n} 84 BHE 9§ A9 <
TAE AR, A 23 38 Ang eyt f24 89 @74 F
of tiet A AFE ILL & 5 Aokl ALt Alizadeh, Kavussanos
& Menachof(2004)= ZHEH, A7122 9 STAE9 H7 A 7140
gk A=A sl aaE H7I5t DA% ARt wet #sk= 914
Hl&S ARERE 23 31 a3t A Al w2t 3A tEve A Al
/\]’@iq—.ll@

et 712 SRS E AEM7HAIKFoSVAs: Forward Ship Value
Agreements)> Z8He ¥ 24 A BF ZFolE A9 A=Al
o} o] Aok 20039 HEAH A7} AT YESH7IA B 7HBasVAs:
Baltic Ship Valuation Assessments)?l] thel] @222 ZAAS 4 AU

S H

111) Alexandridis et al.(2018), p. 201.
112) Kavussanos, Tsouknidis & Visvikis(2021), p. 335.
113) Alexandridis et al.(2018), p. 205.
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183 20044¥ HEIAHAE FoSVAsLF BasVAsS ZF SPFAsS} BSPAsZE
HHEQITt, BSPAs+= SPFAsO] 23S o= AlkllA gojd Z2A717
3} 971E EeQlo]l dQaof wat 2T = Qe Ae] Aot 114

(3) &=t ME ItdE 2E

23} AEAZHCurrency Foward Market)2 2% $Hole &= u|
o B3F= Qist= Aot 71 EEAES F SR AA TEEA
B3t Z47+9] =80t FH9 AsAgo] Yo 2HH A=e2 58t
o A=7ER] O tigt AP J7EREe] Z1diof ofsl] A= LSkt &
YA &= Zo] e of &8 710110 E oE o=
53} 2%(Currency swaps)22 E4 vl &0 gold F3t FHS
U2 5312 WSk iAol of= AL A4S ] of#e S3=
BEAE = 7HAsE 5F4jojct 117) wpA|eto 2 F3} Z3-A(Currency call
option)Z &FAA AZH A7t AFH 7HHoE S5 wi (i)

HYE Folskz Alefelth. o= FLuliRtellAl HHA UATE A
g A 98l(Counterparty risk)e] A4 it E31 342
Euronex N. V.o 22 2ASHE A ao|x A= o] Ff A
W e EASHA] A Hrk118)

10

114) Kavussanos, Tsouknidis & Visvikis(2021), p. 358.
115) Kavussanos, Tsouknidis & Visvikis(2021), p. 374.
116) Kavussanos, Tsouknidis & Visvikis(2021), p. 375.
117) Kavussanos, Tsouknidis & Visvikis(2021), p. 380.
118) Kavussanos, Tsouknidis & Visvikis(2021), p. 382.
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ojake Wl W ¥ olxkE SRS &9l HlwA 7hdstal
AsHA fee T 4= itk oAk 19 BElsh| s WA ol
O] WA o] 5 (/oI ol e)olH =1l W2 Mol et AIAQ o
o] sttt BFRE0] IS shd e M +3s7| {4
Agt YL LE AHsHA ot olo] o]AH& A9 (Interest rate swaps)
& S (Interest rate options) 5°] °|A: Y-S #E5l7]

H3E W8S} FHX[EIIet i Al

1. o] A

1) S22 di2 a2 MHIATIY AL

| Ao = AR skl Refet AASHEE e ¥
of| o A AZLEo|(Shipping Risk Management Software)oll
gt Blo] F1st ek

T A AR Marsoft= siFARICl 58 71l 2™ 1984
ol A vl 7|des BAH #d, 0&29 AAE F1L o
Marsoft= S25-8 Aol ZEEZZ|Q I 9 9 B71 AHAE AT
Sh= A&l 71dolth A osfist] et =4 Wt ARAdwt

119) Kavussanos, Tsouknidis & Visvikis(2021), p. 389.
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B7rE Agolod, Marsofte F2h Ak £2€ 9 841 27 Hiet 23

o3 A7|HET UL AL k120

=S4

ZAAMAO A Marsoft= AHAMIAT AFAZ] it ZEZRQE A
SOt Marsofte= H1]9] A8F glAZAloA AR §&4dS =0l
41421 Agoy] Avt HAE Jfgsl=t 'S FATh

SPAAS Fo 2= 239 3FARNE RhYsto] grEslE g
ZHPES sty B g BUF 12 AZeh B3 20 o
St A& AHAE Algotet], A7 uH]op 28)o] thy f-24 FFAAL
o] 2z Il Fostr] gt S o= T2 FUT 1
g1 ZAo]= YA (Poseidon Principals)12Do]] whE A4S A &6}
of geth JIFS FUNok o mE MRS AASI o]+ & Adt
Fgoll izt AAZR AEH 73S E4s7] st 80S A5t

ARG A= KFofA] Al FE TdAOA 8291 AAAHS ¢gt

AS Algstch 183 Marsoft= 98 948t 342 Totshl, &2

Folot, 233 AFok= AARS Jdste] 28kl it T Qlofx=

of e FAr] ATAYE Btstel TheRe A9l 713 2

=
o 24e] 23 9 A7 BAsHY E2E Fth
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120) Clutch(ZAe: 2022.07.03)
121) 387 20| Si2A 0l thet HES 2T O 7|SH3} HaS VSIS Sl 3
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94E3 AZ (CUSTOM FLAGSHIP)
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sheniel A2 2 22 Uig

(FUNDING & COST OF CAPITAL MANAGEMENT)
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2) 5l2| SH27IY Al

(1) Mitsui O.S.K. Line!23)

1] 20]OSK2FI(MOL: Mitsui O.S.K. Line)2 ZH3t thfst g
il AAH R BAsto] fefstal Qirt. (3 2-8)of HH

s 2 g fA= w2 2 2 A3 et e gsksh] %t 24
£ FIotaL Qi 24 BA 9 27 gag e @92 71308 e
Q3o Hasto] YRS FPolA BEsta Badt AT BE-S 5t

LI\

9/2 e 79 B2 72 YU A
i _ H TR0 M2 AMetaig| 7|y
e¥RAa | agerme gew wyy | mol i DA HEVIES
=
SIAE piEalAT, i <43 2lA2 B
2 1gaA3, Zoplae, 2l NS 9/ 2121 %)
27t 918 -
stg 2o, HAHR 7 = =
#EES BN 3gs wanes, aos AE 8 ) 77

2 s 2lA3 ’ '

MOL 15 &+ HI™ 2.1.

JiE st 2AT | B Y KigTHS Rap, el ToFD, CDP
N ETIEE MOL B AAE), Ltd. ICT &0t &, ICT &ot BE
RiifaH &
Foi o/ 2E 24 MOL BCP
RIH7E 2|23 N JSA BRI, WS ZATE
OF U BIY A C 23 YK 3 F4 A0
Ay Y 8 RA7ks A, MR TEE S T

>

A& Mitsui O.S.K Lines(Z4g: 2022.06.20.)

i

122) Lorange(2020), pp. 178-179.
123) Mitsui O.S.K.Lines(ZAY: 2022.06.20)
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i), meAE)

$Ae} @A Woistel QA
%
32 7]

o] A

At FAARE A disl B7F 9 FA oAM= B
I G Qof wiet s oto] AR
ZQ 7o) u&t B YL (Investment and Finance Committee)=
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5 A ol

e

SRk
e -
L1429l Hojg AA
Hro g FAE =9ok= AL YR o= 5
AZR AFHE Pt Stk
2 18554 AgE £ 3
1239] gate]l 7554 9] Auk
20129 1% 8,078¢] <& 7|3t o]
2% 4,0189 d<
A2
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A, 2 A A, BHA a9lEe] ARGAI] £ U A% At
of JaFE m1d 7KsAo] Yk Wkt ok olo] 1Y we) A4 W
74l et 2l ALlds H]iq 913

(O3 2-3) NYK Y/t Z2MA

Current fiscal year:
Manage and
evaluate risk

Risk management
at respective
headquarters

Coming fiscal year:
Overview of significant
risk candidates

Bunasw pieoq dn-meyo4

el
a
E
2
3
x
g
o
=
H
H
w

Submit significant Coming fiscal year:
risk candidates Prepare risk map

L
=
3
=
8
2
'i.
8
8
o
=
3
i
3

Bunaawu pieog
uon3jRs 35U JuedyIubIS
F9NILUIWIOD |0AUO D eUIU)

Xt=E: NYK Report(2016), p. 54.

0% AU 94Y B4 gstoz o
3 Wi Aol g XA AU

gl SAAE Frieaisl Bastel A AHRS FAGT ]
AT FaFo] FAAXS AT LT o8] THYL 54
3 S Batstel A A Aol ME F7 U T4 AES 49

g

72T AN SUE AATES Al vIAE G e
weh B3 elATHOR Aste] AFS Belehy Qi £, IR
o Aie BislelE A GReSAIMe eFuAT, S 9F, A

A 2 71k AR0 9F, B B4 I S} 22 AN Se)H
Y v 4 U= AVES Tesk Yok12)

126) NYK Report(2016), p. 54.
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(a3 2-4) NYK 2/&&2]| map

Risk Map

EN , ) . .

= | #Majoraccidents ¢ Major legal violations

(1]

3 » Influence of natural disaster on Japanese * Fluctuations in

® economy; and dramatic reduction in supply and demand

shipping traffic
* Catastrophic loss of functions of the head office or
a major overseas office
* Cyberrisks ® Country-specific * Changesin
regulations, sanctions, fuel prices
etc. not adequately
understood
* Fluctuations in currency exchange rates

* Failure to address environmental issues

Frequency

X2 NYK Report(2018) p. 73.

2. = Akl

1) =L SH271Y At

gro] dEAR] H71AAR] HMMAHIE AT EH, AHAA SHojA]
Ex oA EA o] A EEASe] o]FolA 1 Q= Ao motHT) AU
9] 28 AFEAAYL 3AE Yol T3t FAAFOZA] o|AS] FOJAR
o]c}.128) gHH HMMY] o]AkSlE= 20224 39 31 7|% AFolAL 218, Ab
Q|oJA} 31 & 579 WE Tg=0] glom olatg] ol 4719 U] (RF
A3, AQ]ol AT E R3], AF AU, AT Lda)t Slch
gl A3 f YTl A e FA AT DT = U ANt 2AIE A9

JAA/ESH /AN /BA T = A=s T4 T € BAE H3eth 8

127) NYK Report(2016), p. 54.
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1. HSHOI MEEX} 71X1E7 S

1) &3ix7}X|(Net Present Value, NPV)137)

W] §HOlEA WHEL Tlopsict B8] AuI8-S ol AZFo]

e} ofg] WAlos WY HA7F 7RsSHAIRE ARG A 717E 2t Afo]E
of 24 NPVE ARt oA S88E& 2=t o8 diokd 29 &
of doldFEER(DCFM: Discounted Cash Flow methodology)< Ak
Aol AAd= B7Fok= U FollA 7 3wt FRISH A&E o
< Holth. DCFe vl Hl-E 40 ZAE 7= WHOEA A
3 A7 Aol AFA EA4of F-85ttth. ok&® DCF= 7199 AFA]
#e} AA|A BAE B 4= o] Aol FAH AL I A

5 o 2o AR o £@AEA] 2% Ao Bk
ofeet et

NPV = XT] ————— K, (3-1)

&
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(@]
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(@]
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137) E15%(2018), pp. 4-5.
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ol So] Aok qct. 41 uleo] WS w8 Wele] B2 that A=
7t mastc 712k & A4S H1go] ek AdAel 2K AFs
2o] tfeisE AgHE. Agle] A%HE A JiKle] X @
FBEe Hde] S Aolu o2 WAHR 43
Sfote] BALS A8k TSR A Aol St Aol NPV
Oxth 2 A90] AI9) AR EfAo] ShElo] A AW 4 ol
Ao sl Lefshs T8 Aglo] ted A9ol NPV M) 2
1S At WAlS Tefs) 2 4 qlth

2) H|2mMo! H|E(Benefit Cost Ratio, B/C Ratio)138)

BCHIS(BC ratio) old) Mo 559| @AY AV} vl v g8
o] @A FAR TAY 2L AL APk 710l 4 (-2
oA i wjo} 2ol WMo} w82 v yehji, o go 1uct 2
W Hjo] M8S et Ale] AL SEE BCYIge] ¥
S5 ARG T B9 T WY o] 2] thRe] A bt 2
Agoleta & 4 Sl

\./

o] FE AAISHA) e AL HlE Tu] Holo]
29 BIsP] GEo], o] 7 L Ajle] AEEE AL A
= olo] 4 .

27t Adidog 37 BCHES WS AL
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Aurhe AJEIE ThEaTh BN BCulgo] 2 Allo] 45E F154o]
Eoh b AR} O A AANE WK A9 SAARN
e e ZIt Ue 4 ek Aol ik gk
Pilo] ulg Hu] Wolo] Irjshurts Lmolo] Arjd A7)} o 2y
olehel BCHIEHTH: £8A7HE ARk Zo] gelaolx, olu) BC

ML PR YRE B4D 5 U ol

r'lj
ne
ol
of
>
rl
1o

3) W5 42E(Internal Rate of Return, IRR)139)

¥ Z=2lE(Internal Rate of Reture, IRR)HA1L 7]3]4]-8 Ao A]
i QPO ES Tl o2/ AFYY] EgAdS HUIRitH Helw) vE
SE9 AR FEAT BEE &, NPVZL 00] HEE o= TRIE W
1=

520l gols], o= Lk ofeloh 2.

4 (3-3)2 WS RE4IES 73
Tt £ e AE g Ade) A 2
wiehe] 9ol AR AWsH i o] sl WY wefshe
Aol thedl Aol URsolgo] 71 2 Ale ABshe o] At

Q) Aol

139) H55(2018), p. 16.
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2. 4E34(Real Option)2 0|8%t MUEXL 7HX|I'L7}F U

n
Mo
Ijo
rs
Hr

>

10| Xix

| ono

4 B4 = T2AE tgt 7IX| 7} Al ARIEE H8ol=H
IIFH(INDCFM: Non-Discount Cash Flow Method)d} &91&-2 2
Lol= RAIFSEH(DCEFM: Discounted Cash Flow Methodology)2.

_

i

Efl

-
2,
i)

che 7ol slo, BREES) A0 THIE zaa A Rk W
ik, YIBFTERL sp|) A X AUL S8 BT o

2 2@, 5SS, HYugule 52 BET 5 k10

% A2 Ao NPVl NPV FAREY 7HAH7E It A543
Q1 A2 AP (Capital budgeting)& WotH AFHo=E: 71 g *}
|=3L Qlok. 7+ AA 9 ARAFE 718 QA AERREAR A NPV‘; &8sl
Ut I NPV A% %k ]’ et e | el s S i
L 5] glwof ¥ AR AL HAo] E7Fs5= 71 '% 3} AU
whebA] o] Rt /\]7‘”}9}4 tﬂi}oﬂ &3t £ AR S HAY ¢
NE Y T2 HE 9 A4 (management’s flexibility)S 7HA|E 7 o]
HFGSHA] Eohe ©Rlol AUtk 9] A HEAdol 2 ESHA]
7] ol PRIl A FE S5 wet A 9 FAE £75)
o] B} AtJETt A yehdt} wEhA sf4bdollA A
} ] di8ste] 27 £ A4S AT 7540l &7] Wl
82 A9 FRSHA| Yt 14D

O

3o 02£ Hr

140) &2&(2001), p. 3.
141) Panayides, P. M.(Ed.)(2019), pp. 234-235.
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webi] NPVEO] 49 FAeto] A1) 7Hxo] ula) 7ham7t 8 7RsAo]
Yt} olo] ufe} B A mlE BEAo] BL ARIS) A9, A

Analysis)& FH83HE AS7h S Ik, ARGH AL 2SS S0l
S5t H2ke ISR WPHECR WA DCFME 7|eko s ght142

v e =

At&: Amram & Kulatilak(1999a, 1999b)2 &2510{ MA+ X7

142) Trigeorgis, L.(1995)
143) &E5(2007)
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2) ai2MHMMe HEEM SRS £

B} A} iR R sfAtole] AEEA A 28 AT FASHA
T 7H] 8 3Rl S5 Ao E FRE S34A2
ol Y off AREH, FFAL A0l E9Y of ARE. 289
A9l AEZAT A4 9] AEFAHS FAREo] QlT} Trigeorgis
(1996)°l W= F49] F542 T2AEQ] A4yt fASIT 1414
o7 F29] F2H 4 YUY FHinputs)> @ FA9] A 71|, @ 34
FAL7HE, O RIAA, @ 4] 712 EAA] 2 T ol Erisk-free
interest rate)o]t}, ZZAEO] gt AEA Y4 2 @ M dF 55
o] @A 71|, @ FA} v, 7137} "Hta"E j7ix]e] 7|3t @ ZEAE
7 EEAA, © 5L fAEE T olAREo|th144)

fa)

1
Ea)

B E3 GPRT NRPORE THY & k. GBA] ARG
AL 94 T]o] Aok sl w vla] ABLAL 7|37t Al
7] 8ol

o
A=A FARE o= et AP dlide] olf il Hso] 45t

e 2ol AEFAL U= &
AollA 7HE dRbAQl AEg4AL Z45H(option to expand), 43785
M(growth option), ©AIZ FAFAH(time-to-build option), 7|34
(option to defer), Z7|&#4(option to abandon), £4-2%(option to
contract), H43X(option to lay-up), ¥7d=X(option to switch) &
O] 9}\]:]—‘145)

ERSAY ZRAES Ssts g4It B4 sheAge] 45

S 5
ojd W2 Aol AlRA e T4 A, At A IS S5 o4 7t

144) Panayides, P. M.(Ed.)(2019), pp. 234-235.
145) Panayides, P. M.(Ed.)(2019), p. 235.
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AzA EE AL Tolsis Ake A o] AXke 717

27t Z7He %7k EANE(Ly, BAFA) R 2 F ool FAHEFEA

PAHSE AT Aolt}. Bendall & Stent(2005, 2007)= SAsAY =
A% & Q= 4L 7HA AAF DCF Ho) 98] 7H4 s A A
o7 298 fEtt f Y2 AL 7H 5 Aokal 519140

Aao] FE3 Aol ARAo] e S87F F7K 5 gl gl
o A% HAH A=A FA o35 AHs] Aol o] S mybe RE
A 7o A QubHoz MM 58 Bdow
OFE-g AR k. o] WA Al F71H9 $EAL AgA

A |

A AR A& Ao AAs dAH FEARA(time-to-build option) T
=9

S

=

714 (option to defer)olgtile & 4 U= vl FIAHS &8

o 5= 9tk o A4S T4 M7 Sl AERT £S A9 WAL 14)

T ¥R AEFE A F 7] AL BiEr Rl w4 AHsH] o
A A FHL ARA AZRE ASShe FAEAY FAEH) Ee 5
2 712F B8 AES A715ks FA(A71EA)0lH AxRA AxR Akdl=
AF7F FRFE 71T 5 = 2] ok 7 A F4E IE7H
(salvage value)E Yal E7|5k= 27|34 (option to abandon)o]t}. E
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146) Panayides, P. M.(Ed.)(2019), p. 235.
147) Panayides, P. M.(Ed.)(2019), p. 235.
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148) 018=(2004), p. 33.

149) Panayides, P .M.(Ed.)(2019), p. 235.

150) Panayides,P.M.(Ed.)(2019), pp. 235-236.
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156) Panayides, P. M.(Ed.)(2019), p. 236.
157) Panayides, P. M.(Ed.)(2019), p. 236.
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H|

B9-52 5P FESHNH /42 PRY BYOEL AP, 3

97



Agte] 24 RPETh= 595y B0 7719 EutAT= B 1Y)
T g} 162) WhH BDT(binomial decision tree) B4l H]-&HQl9] &

l

o AW FAACR TshA w4 Slrks WolA A5 o]

r
o

(33 3-3) O[] TN

“dS,
/ p[lN A uﬂ\ '

\ dg‘[ﬁy \‘Q 2
/

u dSD
5[1—1:}:\ £5, p(1-p)*

f40 =1 t=2 t=3
NE: 8[57(2018), p. 100,

BDTO] 7|E7ZL thasi), oL ARlo] 7H7} SETH oA S
olH GBMQ| &S wrErtl 7Hgsitt of7])A 5,& o] AFYY T‘izﬂ
TH(PV)EA A1 FA1S] A B7HeA ol Ad FUsttt
GMBE wzE AAY Wse 2IAFERE Hen, Hale 3pgo]
S/ AlGRl o7t FOIAH, o]gR et 2IE R Y3}l o]} HHES
ol-gaA It 719 "c}éﬂzl Su8} Y] 9= 73 2= Qi) A7k
tA0] st= Fold wf 7FX9] A5 & st uet di= TR o]
JAt ).

iy

162) Brach(2003, p.48)E %51 HIZICE. 0]8kgM2 BDT 2|0 ZEEZ 2|2 ZH[HFA0| QshME 728
2= UX|2HCopeland & Tufano, 2004), Y112|E FHQ| EHHO|LL Z2AQl sHA ZHOIAM BDT
YEl= Fok= A0| BIAZ|GIC
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AS5E u=exploV/ot), 3FE d=1/u (3-4)

919] (1Y 3-3)2 t= 0914 t =374 S(t)9] 7HA7} A== okt
F(binomial tree) FEE HofEr}. 1 7|t o] po] FEE Su7t &
A (1-p)9 TEZ s7b "ok 79 ASEE pe
(exp (r6t) — d)/ (u—d) B ARSI} TS = ¥g 7|8 Yol7hd 7=
p’ o BEZ Suo] HAY, p(1—p)o FER Sud, F= (1—-p)° 9 &
2 gd’o] Ht}. kg 7|0 olet fARE FHE 71A|= A& Z7Et
49 §7] 77} 3Y A o] FHl= dY (O™ 3-3)7 Zrh

49 W] r2 EAFTRE, T= FAPAIAY 7], K= ALY
Z7] BAH|gol2ta 7SIt 349 T QER 9] kT4 R
AlZtsto] o] 218 Bk 2 (backward) AAFETE ol £°1, t = 3004
7H7F 5,24 o) SA7IRE max (u’S, — K,0)0]H, w?dS, oA 7]
£ max(u’dS, — K)7} Eot. oS @Al A7IEHZ 714 AR o
£ E9] t=29 u’5,049 FA7IA= oFf A Zo] Ak

max [(pu®S, + (1 —p)u®dS,)e” ", u>S, — K] (3-5)

t=19A% LS WA 08 FH7IXE Foto], HFHOE t=00]A
ARRI9] FAZIAE B7IRITh B kB TS VOE A I Cox,
Ross & Rubinstein(1979)°] AAIgt ofQ] oA 7HAAF A4S ol&
M FAZIAE & 5 Sl

C=e "0y ((NN;)U!)pj(l —p)V 'max[0,4/d" 75— K] (3-6)

Jj=0
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= g
M IHLt2tA(75,000/76,000DWT)
A7 2024 1
=Sy 3,4302 22
28 1891 60%, SE 20%, X 20%
a9l / =29 02 2.11% / 4.0%
271 Al Balloon 1,7168 (23| 50%)
MBI 4027|(10%)
209 ¥ 48 027t 7702 22
PE=S SN ET|
2. 712 78

1) 2002} Hig

et 282 MAPE Ak Rk
StAY, 84 B9l 84EE gEY
T/CAYE &3l 8ARE e Hfo e}
qUugAAd A7t T/CE 7|&02 |AEE ARESIYIh 2021¢ Daily
T/Ce Z=2U a3& Q8] 21,9739 £F0& old 59 B+ 13,6159
2io] v Wo] 2 ot wEhA ¢ Auto] QI E= 2024Well=
FEUY 537 AR 02 o4 o] 20175H 2021871419 549 B+
T/CRl 13,615€29] &A=}t 3ok A= 7Pgsilth. Egt 2025

163) Clarksons(ZAi: 2022.9.15.)

101



dREes mid 22 539 B E7MISE 2.5% 0 S0k AeR 71

59t 164)

AuF 288182 & 710] T/C Al2fel7] wiZo] A5l AAl= JH&-
(OPEX: Operating Expenditure)?t $&5tal AwH], &H| 5 HEH|E=
A2} o}, whehA Aldto] Ol E= 2024W 9] H[-&-2 Clarskons?
shuetA M40 2 59 Bt A OPEXY 1,986,3462 25 483t
ATt ERF T/CO A%< n7IA = 202598 2 59 B E7H
SE 2.5%%F 7ok A= 7HYsIith

AlE 7140l dish 28571 wee] ol Het "AAE2 27.50%

ele2 aHjeEtdAZ 9 AR ERIER] 4.5%F A-8oton, H
Q]9] M52 2002955 2022¥714]9] 75,000/76,000DWT THfatAX
A7 WHSkE0] EEHARQ] 54.89%5 A-&ol3tt.

164) Clarksons(ZA: 2022.9.15.)
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1) MSHQ MEEX} JHX[E7t At

AE20] MutER} 7Fx| 7 59l NPV, IRR £4243H= (& 3-3)7}
2t} & A9 1‘41 121 75,000/76,000DWT ThparA Aek =915 204
UHZ}B WA 74A] £ NPVE -984, 7489,

wahd HEA] Aska) 71587} A7} RRE o] 3to] USkARt, NPV
OuT A mEEo] S AulEAe] A S gl Aow wekEt

(2 3-3) HSHQ MR} THRIE7 2t

B9l US$
T2 At
SXN7HRI(PV) 5,875,252
7| EXH| 6,860,000
23T7EEI(NPV) -984,748
LR ~2UE(IRR) 3.6%

X1 KKt 2R

2) H7|SM(Option to defer) gt MUIEX} JtX|L7t Za}

AR A A2E 916 AR 2710 St ARe] Rolgic uf
eh A4 B4 A3 o] glom SAE ofgith Ak AlmA W
% Auke QUEN SR A% Aol ofstelo] 4R 49do] F7skA,

l 8o W Hof 7|29 ol ARBEL HX3
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(O3 3-4) Q7|39 FXt Ho SMTHX|
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| 4 | 0 | 1 | 2
20,5633
14.688
11.877
6.26032
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S 264698 0.98475
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ol US$
= Zt
SXH7ERI(PV) 5,875,252
Z7| EXH]| 6,860,000
SXH7ER(NPV) -984,748
L2 +~AUE(RR) 3.6%
4 2201y 2,647,607
B 2 SITH7ERI(ENPY) 1,662,859
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£ 397t Itk o] A% FF Algo] W PA
Zr AL FeAL JPrfsto H

ekl 710 AHEAE 83t Ade Adx717

HU
Y
%,
i
I,
>,
BN

f
O

iy

i)

o

=3

i)

it

X,

T o
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< EoSf 2739] Aukg WEFth160) "EYE-E = A gl It
Ao= AloF GA| 63 I =L 5 U= wAo] 23 it 1
U 22 8 119 A% 512 Q8] AT} 4,000 7Hstar Ale) o)
TS FAsP|= g vE it mAd= 2= 7] JAV|olE A F

166) 0|C2((2015.11.5.)(BMY: 2022.9.7)),
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£0] F2EAL Wi 2017d0) Be0] HsE k167

ooz 20229 6¥ Ao H=EH HATE= AHFTTH 196,000
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B AN A 8 0] Aehe Wt 24 olvfe] 8H9] Alhe:
we zoR T & ol 24 2t 240 SRS Tslolt
Ax0] 5 AL YA 718 L A7 5 ulg W] net g
% glout, B A7olA Azl 24 ool 84S WAL A% SUs)

A4 F-e}t AR EE 5) 212 7]
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107



(F 3-5) HSEIQI MUEX} 7HX[H7} ZTH(BE)-SXIHA)

TRl US$
& At
M7 IXI(PV) 47,002,014
27| EAH| 54,880,000
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A= KA A

Az AL AAH el wrlehs Tole A B 49 7
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Jfu 220 FAREY NPV7E 7,877,986 2 0]7] whizol F FARE
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4

FEZRHA) NPV + FARKB) NPV
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= -1,230,600
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A
“

_‘|

2) 2HZM(Option to expand)2 XEst MEIEX} 7kXIH7} Zat

A= MR AR

A
27
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om
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(B 3-7) HHSNS Mot MUK} THR|BR+8% 20HSH)

9l US$

T= Zut
ST EXI(PV) 47,002,014
exioKA) _i7| %Xrtil 54,880,000
2317 1R I(NPV) 7,877,986

LY 4 (IRR) 3.6%
SITH7EXI(PV) 61,527,386
=x1oK®) _i7| %XHﬂI 54,880,000
2SI EXI(NPV) 6,647,386

LHE+2AE(IRR) 5.2%
aixtos NPV(A)+NPV(B) ~1,230,600
ﬁEE;vL 24 D20y 22,448,470
S =S HXI(ENPV) 21,217,870

INI=HPSIN RS

HaE 2Z

it ApEo] BE= AHERN= FX; Al H FARES] 71| B71}
-9 S35ttt AFYAIA = AUEARE Z3et tiqt £4F ZEHEQ]
7IAE B7FeH] foiA AeHom 2 AFTRIEY
A7FAB7HE, H-EHRAREA], Wi2dEHS 85t
Q1 Zo] NPVQIE] NPVi= FARE] 7HA|B7HE 919t 2824 Q1 Afofl At
(Capital budgeting)& oty AFHoZw 7P de| AREEIL Qiot,
7+ AL 9 BAAFE 718 QA AEEEAF A] NPVE 2851 it 1=y
NPVO| 739 &5 A APabof thigt 12782191 7o) BRasH7| whizo
FT AR WMAo] E7bs ot 7MES okl St whebA] olidA
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©

g A= 3.6% TR

, IRR =

4 73} 984,748
Aejo} B4} ebgAo] gl Ao ekt deiut
24 w7 @71849) A7t 265% 2l BokEs)
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olmjgit}. wbr FAZIAE Tt AutERe] S7HE 1665 g2
Brhsol & o] AR 2 Bbge] Sl Aoz BRIt

9] NPVE -7,877,9869], IRRS 3.6% $£Fo7 BAE 9

wEbA] 1249 AHkE 2gsehs 499 vV R AFAQ AR 7t
2|7} A3 IRRE F9 gro]l YA, NPVE 0%t &7 E&Fo] 3
T AELe] AR AL gle A0E eyt 3 83 &
o oh= FAREY] NPVA= 6,647,3862 ], IRRZ 5.2%= A4 efgd/gdo]
A= AR BAFSI. T2y x FARNY Y FAREY NPV 92
-1 230 60022 3l 18t EX]-O]—.,] AAA E}uw o gl Aoz Wy}

og 831—4 *d‘i*e 7& 74 6} H ufﬂﬂl‘ﬁ(ﬂﬂ)ﬂ 2,245 &
22 =i w2 SA7HE WM AeFEALe] 7= <
2,1229 282 grtEo] & 79| Auk A BgAdol e A=
H7hE] dch

ojAY 72 TR tigt Hriet 6}Eﬂ 2t BRIl AutEst 74
7P NPV 237t &4 ehdAde] §le 20& 37 Ad} Hlwskd A
E5AS 5ol ESAEE 1T 78% MEFERL 7127} B EobA| Ll A
o tigt Aol HHE = Qs AE 1T & Uk wEhA AEER)
A7 Al ESHASH AR 0] 1Eoto] £A7IA] Brte] vt Havt
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o ol BHATE B} ARAHOR FEY 4 ULE FAHOE AN
sisiek 218 o S R AP0 AR A8 A TR 2 A

S @95E5S FYcke dl ol 2ot
—L

o st B AL

U Eheslo] W%
A7} Slek. wheb

A, s AEEAR Al A E 4 Qe TRt FA00 die =20t
Z-gol "asitt. & AFolME T3] ARA FAof gigt = 7] 54
= AHSIPARE FF AFollde AHd R A, 2ol F5tal Hl-go]
5oz A7l A 2D, F= g 3 S4 FY 5ol i
ohFet =4 A8ol 293 Ao
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ofe] Ho| Auke BRI Ak AN S AUEA A B £ 2
o that ZH Bk FasHE, A AEESe oo et JYE o
o % Sl 3 GRS AR el AR 719 Y

THEbA Aol A e 2 AEARA (7D 2 7hset A AdEs
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24T 4 9 A CoVak $4E B AARAG 7 Tl A2 9
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TE5te] 2 Aol AEARAIES] Al Blage] uRl TAEE 24
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HE 24 YEE

[

1. Value at Risk(VaR)

IE
7] A 8RIEE ShHo] AE UEid Ze = %73 A= 5 oA
E471700) 2A LA 7Fsst ZEEZE Q. x'9] FHof £AFNS ofu|gict
VaR, = YEHOZE -E952 Aodr}. offf4l S AmHd, X'= 7|3
19] £9](profit/loss)°|tt.

Value at Risk(VaR)& 78 7]&o|ut E9e, I3l AJZ9] oy
A]

Pr(Xi< VaR,f) =q% (4-1)
o9} Zro] HolotH UrtHoR 509 W VaR, = Foltt. mEkA
Aa7F 545 Var, 7t £ oldf X' "WiEA oA itk
3t 7|#o] gATE 2A5k= 7 AukAo]l Aol VaR: s1te] g
o g 5 QA i 7]® VaR7F AR AA9] glATRl
s

L AL ohth weh AL Blad 24
2 B3 2 713 Aole] 917] Aol sHFE HolaNg s Aol 3

2. ACoVaR9 H9|

Adrian & Brunnermeier(2016)7} VaRe] @& Hstal A|AH g
AFE ST 4+ JEE AR CoVaRe th33} Zo] Aol



71% 9] olE A ¢ (X)E RHOR 7T (T 8 AAH)Q VaRE
CoVaR]“™) = old 7|13 i7} VaR'E EAER= ofd AFA ¢ (X)E 2=

= 274 sollA o2 71THEE F8A127) 59 Ver/=E BZodrt. &,
CoVaR)" e AR g BX9 ¢-B5E Hod 5 9lrh

Pr (X C(X") < CoVaR! ™) = % (4-2)

o] JoE ol&sto gt 7|3 i7F thE 71 WA AIAE 7 SHER

LR S B 8.3

S~
9

e AL 7FsAol Hi3t 33 (contribution)& A Co VaR] & eRd

A Co Vaqu“ = Co Vaqu‘Xﬁz YaRi _ Co VaRj‘XL: VaRg“,

(4-3)
233 FoU(PE) TlEoRE ofdo] Aoa 4% & ok
A% Co Vaquli =5Size’ A Co Vaqu‘i (4-4)

Hxuta g HA(specification)oA] j&= F8 A2ESE, A AA 2
E 8 7|HoE FAHE REEZZ Q)07 HA)

: 22|14 2]7(Quantile Regression)

CoVaRg 43| 9Is) B85 BAS Mgt

B9 2lFolA o] Sl IS =& AsiAE S8R, )
= 5% 71 B ZEET R of g5 295 SIS WY dlswt
(predicted Value)z%jysmnw—% alsfof g,
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~system|X" ~i P
X;y =a,+8,'X (4-5)

o714 XN e J) 9] 20] AR x'e 2ARE AAE g9
59) 248 22 Yehdth VaR 4o2RE thel 22 42 £33 @
2 otk £914 FAS B9 24 a0 4, 1L X' VR 2He 34
| B3 g Ak X A covar Y S
o}

Co VaR:"""¥ = )}jy"““’”w (4-6)

=, 712 9] S0 gt AlLE Q9] B9 oA FA-HE w2
X'E 2408 stz 8§ A2"Y Ver,E AT X'o] Fold
4 Eolth. Var, 9] c5iE AH8std
CoVaR! ZRFHCo— CoVaRr" "™~ "")o] Agwc}. B} Hwsh

B9 59 ZAAAZ WolA Covar, 2GS ok Al Pk

)
¥

stemli
CoVaRy»™' e 2AR &

system| X' = Val?

CoVaR}= CoVaR, a,+ B, VaR! 4-7)

VaR'= 713 19] £49] B Y4=E 1Ids] 18 & UFUTh
ACoVaR! = CoVaR]— CoVaR"™ ™" = § (VaR! - VaRi,) (4-8)

50| 7| A& WE-S £AE(percentage loss

CoVaR oA g
rates)Z HA|EHE A
VaR, ¥ ACoVaR, 5

dr ¥
<
pu
o
Y
l-gf r
<
N
o
Bx
Y,
=
5
o)
o
5
o
o)
=t
=

o
Y
flo
I
)
o
N
[-'11‘.
o
L
o
o
i
)

118



4. A|¥HZX(Time-varing) A CoVaR9| £H

VaR,= A7l Aol wteh 47get S74AE AFotER A7) oE
e 1T S Qlrk xoten kX' AR (joint distribution)9] Al
ZH & HIlE 37| Yol VaRY A CoVaRe AAH W42 T
(function of state variables)® FA5to] A7t Aol wkE AgHE 1 9]
Hsts B3t CoVaR,, 9 VaR,, 9] AZMHSEE A 2 HAS)
3, BAAEHES(lagged state variables) M, 2] HEo] digt AR

ARE BB S WA okge] AL B3 £94 Bl7E Syt
X/ = aé—!— ’yf]]lft,le;t (4-9)
Xsystem\i _ asystemh_l_,ysyst(mhM _l_ﬂsyatem\zX +e system\z (4_10)

t - t—1

q q

=

olefet SAARMNA oI5 ke A8t VaR,, 9 Covar, & *

VaR,, = a,+ M, (4-11)
CO VaR Azystemh + ;);sz/stem\z]mi ) + Bsysz‘em\z V qu’t (4_12)

83 vpRgto gz ZF 7]13o] A Co VaRT, =S Akt

ACoVaR),= CoVaR,,— CoVaRi, (4-13)
_ B;ystemh ( Va R{;f VaRgo_t)
H FofA= Adrian & Brunnermeier(2016)9] oA ZF 7|3 ¢
2 13t

€ ZHloluAl, B34, g7 AFE AARAG LR Aolste] 24t
or. oluf) AepARALGS] A AlLRE QulShe system W A A
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SARAGoR HeRieh. T2 SAdEER 1,12 AN A
sl 229 734 *Jﬂitﬂ 2 Hojskn w WMee TSk 24
Azl gt A NG A2Eo)A ol

ofxe] AAH BAIE SASIT, EATALS A H*‘“J 5’_*17}-4
Z0]2 YElY= Secondhand Price Index(SPNE A7} A139] oS
2 ARgglon AgolyA 147 M4E Containership Secondhand
Price Index(CSPI), HaX Z3147} ¥142 Bulk Carrier Secondhand
Price Index(BSPI), ®§AA 3147} M4=Z Tanker Secondhand Price
Index(7SPNE AT

22 A4t B4% He FAae] Z7Iste] LA Sa9l 9
EFo] Z715H Bk, A 589l HIEEFe] 57}6@ e
A7) BFQ Ake] 8 A F7Ha. olo] uet St Al
2 9Io) 2AIAO] Ak WESA HHA A FFA Ao] 24
A

olejgt TEoIA W, LA 2HAGo] B WS Tl 9l
o} 2919 WiEe 40| Muwa opAAe] G AL ol A

169) 243t 2/(2021)
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oli= £9]0] S} Aul20] A7 A3 FAUIE-L OulFieh 170 = £9lo]
MEL FuAvIeL AA 0] G vN7] thie] Tt 417} 7ke] B
AL olsfeks AL e Fag FAolth17)

StH World Trade Volume Index(W7VDe A MA FI9] 99%=
AR 81729 ZARAS Tsl FaY ARERo o] ARHAS v
o5t x|2:172)2 A0l 90l FrlEE o] tleHig e 4 9]
t}. Park et al.(2023)= 3H=29] L ATALE E-8-5)] 2HF3) SAIA A
AR 49 dEHsg wrvrt 9229 AnE yehdoka gt

webA SiA Aol HeE UEte A 1A SiAg
22914 ¥W4=9] Clarksea Index(c), AR 42891 A MA FdzE
Uetl= World Trade Voulme Index(W7TVDNE ARES}ATE.

Park, Kwon & Kim(2021) < AFAAJAA],
9] SEUT A AA ARAA ol x| = SEE
A ZAoIT E3F SVAR H@2 7HEo = oF AAby alEs A
ol £ A7 oS AR ACkF WEo] 8 8Rlo] tE
A yebd= WAtk 53] 229 891712 COVID-19 AlI719] 4% &
At ArGAPAre] v e} 5T A 9ol o] s itesrdTt A Al
| Al2A Akgo] AA Fishs TS T ACE YEH v =
2 F597190 H[s} COVID-19 Al7]e] & ¥5=9] 315 &7t o9 u}
ERLF= EXo] 9182 dhgt} 173) 11 Qof|% ofd AAFLo|A AAA

% AFAAAKIP: Industrial Production)e] A4l &3} U

D

[

e
‘l)‘_ﬁ

Al

170) Kou & Luo(2015), p. 277, XQI&: Park, Kwon, & Kim(2021), p. 2.
171) Alizadeh & Nomikos(2007), p. 141; Park, Kwon, & Kim(2021), p. 2.
172) Ebregt(2020), MQI&: - Park et al.(2023), p.11.

173) 542t 2|(2021), pp. 15-16.
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A3 geo] glon], 24| 97} oA 29 W5 FaQloleka shgek. 174

A7kl SAAH A HEAXS(VIX: CBOE Volatility Index)= A7kl
SAAZ 0 FFE S&P 500 A9 FF 3097t WEdS UE
© AFE, t] AFolA AXGA £ ”\é«l f&HFE ANGEHIL 9l
th175) Aol B2/l SHEHAL = Aolstd BAFAES oA
A& n|23 BetAAo] SjAH7 7] B wait-and-see)sh= HFEIS =2

ATh176) B8] SAL Al a0t 3+ 2ol 9= F=t,
EgHgo] SHE= ARolA 7192 TR AR R0 siAIe
0| FF= F1L, v FAREE FAE A7Iste sheAle] 35l

E3 AR 250] vlgeQle Austeg 9% AFxge] F4u1
5 AddE82] olxfulgolrt. dutze s AdHEg2 28 #lolX(dollar
base)o|™ Libor+ a2l 285 7|&0& o|Fo]Xt}.177) uwehA] Z} A
AR Libors ABZE 9182 Wl Aakea vk 249] 28 8
olo]t}, 178)

Zey AA) 4% W8S Uehlis AEst OBCD A4
o] A5/ Wsle, Alute] 2Pw]8o] e vlA: Libor(s months),
Jw 2eY A7)0 FgAge] BEALS Uels g ARt

AR e Be $AAETE SAl6] S5Vt 7Rt AIEE 7
F o] AR = 20009 1€945E 202249 6¥71X]2] 25 AHESIGIL) A

174) Beenstock & Vergottis(1989, 1993); Kogan, Livdan, & Yaron(2009); Lyridis, Manos, &
Zacharioudakis(2014); Papapostolou et al.(2014); Gavriilidis et al.(2018); Lim, Nomikos,
& Yap(2019); Michail(2020), X2I&: Park, Kwon & Kim(2021)

Bloom(2009), Baker, Bloom & Davis(2016), M2IL: 43} 2/(2021), p. 108.
Bloom(2009), p. 624, XHQIL: st 2/(2021), p. 108.

E G, 2o, HH5|(2015), p. 60.

Kavussanos & Alizadeh (2002); Merika et al. (2019).

175
176
177
178

==
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2 &4+ vix:= FRED(Federal Reserve Economic Data), WT'VA=
CPB Netherlands Bureau for Economic Policy Analysis(M{|9= 7
ARJAEA), OSPI, BSPI, TSPI, SPI, CI, Libor, IP+ Clarksons
Researcholl A =53t

(& 4-1) 814 23 2 51

72w ay £
CSPI Conta|ner§h|p Secondhand |, Clarksons Research
Price Index
A Bulk Carrier Secondhand Pri
2 BSPI uikarner lnedchn and FrCce . Clarksons Research
TSPI | Tanker Secondhand Price Index | ® Clarksons Research
A|AE HZS SPI Secondhand Price Index * Clarksons Research
cr Clarksea Index ¢ Clarksons Research
SH2AIZ

* CPB Netherlands
S | WTVI | World Trade Volume Index Bureau for Economic

Policy Analysis
Libor US$ LIBOR 6 Months ¢ Clarksons Research
IP Industrial Production(Y/Y) | ¢ Clarksons Research
VIX A7t S8 HellA HS X | FRED

Xt FRED(ZAIY: 2022.6.25), Clarksons(ZAY: 2022.6.25.), CPB Netherlands Bureau for Economic
Policy Analysis(ZA42: 2022.8.20.)

IA YEpte™, COVID-19 7

5 12t
o= S4AR1 A7} st IS HolA| o9kt o= COVID-19 44 =
7190 S FEoll= A £ FFE v Aok Agol w2
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Yol ke WS Hlou, Aol w27 slustA A7t stEell=
Hloh. o3t A2 SiAIROlA]
Aol dE=o] JloH HiAlz o] A7t A9

, 000 100.00 200.00 300.00 400.00 500.00

Secondhand Ship Price Index(A|A&! 4

&

00.00 25000 300.00
0

Secondhand_Ship_Price_Index
20

Secondhand_Ship_Price_Index

40

50.00 100.00 150.0(

2000m1 2002m1 2004m1 2008m1 2008m1 2010m1 2012m1 2014m1 2016m1 2018m1 2020m1 2022m1 2000m1 2002m1 2004m1 2008m1 2008m1 2010m1 2012m1 2014m1 2016m1 2018m1 2020m1 2022m1
ym ym

A= KA A

S2AG Aere] 2UFolE Uehdle ClE AmEE A7keh v fAF
gt ElS Holi I WMEAY 5 F2 AvkEn 2 548 Uit
HAH 4229] thgHsl WV GA] T W4e} v R Y
289719} COVID-19 270 A s}&sl= 30]& Yehfix 9lom, 1
38 & JA] COVID-19 A7I7F 228 F897|2 0 Hi2th= 7o)
At
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(T 4-2) HSAY MEREISO| 25T Rt
S22 A2

Clarksea Index

e

20 40

Clarksea_Index
0

Clarksea_Index
10000 20000 30000 4000 50000

40 20
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World Trade Volume Index
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i
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0 5
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5

World_Trade,_Volume_Index

World_Trade_Volume_Index
10

8000
15

>
b

A EHA

=229 AL 4718 UYEE P 3018 BY 2008E 229 S8
$)719F COVID-19 &4 271 F23] slgtohe Bgg Bl ¢ &+
717t % AT F4Z WAl F8-97100 Hsh COVID-19 Al719]
17} o #Wi2A 3)E8oks AE EAT 4= 9t} ol 22 8=
T FolA EAZE TAste] AEA 710 A JFE vIFHAE, HAE
= TS COVID-199] 5= AAl f=Et AE4A & 545 T4
A7 YECE & 4= Qth Libor9] B dEFEet AEE] e
Libor7} WopA|H Al 29 A] tE&F27F RobA|aL Y2 Libor 7t =
ofxH t&EFe] GA] HokxA "t 22 891719 COVID-19 A
07 Qg Hl=g G FaTA AFE FAIS F=tl, L vl
< FHoE 71EFHE &9= USHEYS A o] Libor FA| $7F
ZAlel itk 224 4719] ESHAS Uelis vy A4 S0]8 ATE
H 1P} o] FEE Eelh

0
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(O3 4-3) 22 4N Hpo| 221} X2
T N
Industrial Production(Y/Y)
= S = mym = o o g m S & mym i i & o
Libor
VIX
ER R
| ]
g,
NP NN

ol #i= 240 E8E 7 ¥4 712 SATE UETh E4T
Wl CSPI, BSPI, TSPI®| 7| SATE AWEH, BSPrt Bt
v EEAR7E 7P FAL, O30 8 CSPI, TSPI 22 UEdth &
5] BSPI9| F4:gk2 70.7)0d] Bls] HHgko] 499.7= - ZLA vehd
ok aspPI A F&gho] 24.7291H vlsh ZHgko] 161= HEAdo] m¢-
T2 ZA0= Yepdtt B 75Pr= 43k 96.72, HUgk 250.28 ¥

gol AriEem H2 E4o] 3.
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(B 4-2)71= 8AE

A
g

[}
]
al

uF | BEEA

B
P

\
fob

|EH7|-

HA A HA

CSPI 270 69.75 36.8 2472 161
BSPI 270 169.7 87.83 70.7 499.7
TSPI 270 137.6 40.85 96.72 250.2
VIX 270 20.09 8.351 10.13 62.67
Libor 270 2.027 1.832 0.151 6.956
cr 270 18,069 9,425 7,364 48,494
1P 270 0.874 5.429 -21.93 27.96
wrTVvI 270 101 19.81 63.87 136.3

A= KA A

H3E 24 Zit

1. MEHX A CoVaR

A CoVaR:emio] 49 AR who] & A i) FeHd 97

5ol gk 2AR SolA] AARAG AL HaT 2K ol &
A iold FH 9] B A A7} ALY elage] BaEE B
£2 oJugith, Jet BlAg Belshe o Yol it Hae) 245

—_L

>,

2] 9p7]0] digt EAlE A7l EAdkE Ao, A 7oy
Zo] Q3of| e sk AEHA HAES (AR ol ot
Co VaR"" " REANAE Azelo] 947] Al a4 47t elas

o 7193k= A=E oulgitt

>
i)
o
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(E 4-3)2 WEHF 47F) A CoVariy "9 374 As vehd
ot WEAE A7bvers E3A 22, ZEOlUAl -18, ¥AM 1002
H3A A7 Varzt 7V A Uerdeh W A CovaRt: M3A -
13, Aol -12, BAM -128 2 Aol5 HolA] Uitk

olegfgt Ak A7t AH|HQl WE gade A% A B4 wet
2A) Zfolz} UAgl, AHHEQl AupAAG Al2glo] 917 48} Ao
HEE AUPE 9T W Ams 2 Aols Bolx okt dy
A CoVaR5'" 9] 7%~ Qukz{ol Aka} djv] 9)7] A8H2] var 2}olo]7]
ol AAE AAFC] 7] A Al AFE A7 22 2719 JF=

= 22 Qulsis AL ofth 2 Al2d 97] 48 Ale] 2719l 9

aj4et 4 Qlck. webA o hs] Wkl Al ilef] 7P ek
S08 Ao, WAM £0lH A CoVaRy " S 1
3% 7189 vaRETH AXE &I} A3

w

H 4-3) HEMZ MUABAE A Co VaRg" "

ME VaR}y, A CoVaREvtem
calz ([ER] -18 -12

CER ~22 13

71 -10 12

PNERPINESTE

A CoVaR]"= 7t QAR A7te] Seha 97 Asdo] digt 24
B slolA 2 Agos AojHt gid JwS owgitt

(I 4-4) WBAG 299 A CoVar)'o] FHATE Hehdd. 1H)
ol A AzAR] 7] A A FIA A7H] A CoVaRfl -22, HAA
A719] A CoVaRjl = -8% HIA A7} vl T4 HFe i Zow
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Uebget M3 AzaPgel 971 9y Al ZElelAA A719] A Co VaRy,
-14, AL A719) A CoVarjy & -8% AEoIHA A7t BAX A7t
o Hlg] o @2 FFL v o= Uiyt BAA AAR f17]
1y A] Ago]Y A A7l A Co VaR{l -15, B3A 4719 A Co VaRjy,
£ -182 ¥3AM A7} Agolyd A A7toll Hlsf o @2 JFFS = A
o7 yehgtt & HeoluAd AAGT AL AAgol 971 EA
H3A A7 o2 AEY A7l vle] B2 JFS v AL vt

olv

Al
oh. ol A¥te oM I 7T Al BlAage: § FoFstal
e AFe] A 71 2 A dolEe HEE H w2 A2 UEd
.
B 4-4) 7§ MEHHAIR 2 A Co VaR]l,
A CoVaR]" i =2AE}|0] L4 i=H3IN i =74
J=UH0|LM -14 -15
j=3aN -22 -18
=G -8 -8

Rt MKt AR

2. AHX(Time-varing) A CoVaR

(OF 4-4y= NHA NAH A CoVaR 324 AE Jebdtt. A7
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CAF
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—_— 0.147%+ 0.158%** 0.144%+ 0.141%#* 0.165***
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-0.0602** | -0.0831%*

HSFO
(0.0255) (0.0276)
1795 2 5084
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Z: Standard errors in parentheses, *** p{0.01, ** p¢0.05, * p¢0.1
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