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BHMI(GHT|ZHA 2QX|4): Baltic Handymax Index

BPI(IL{atA 2RX|4): Baltic Panamax Index

BSI(=Z2t2A 2X|4): Baltic Supramax Index

CFD: Contract for difference

CH(EALA): Clearing House

CME Group(AZtIMEHeA 18): Chicago Mercantile Exchange Group

DVECH-MGARCH(CHHZF GARCH): Diagonal Vech Multivariate Generalized
Autoregressive Conditional Heteroskedasticity

FFA(RYME72H): Freight Forward Agreement

FFABA(RYME=AH2 E27 #sl): Forward Freight Agreement Brokers
Association

GCM(&At3]|2): General Clearing Member

GSV: Generalized Semivariance

IAS(ZH|Z|A7|2): International Accounting Standards
ICE(QIEIZE[HI™ H2iA): Intercontinental Exchange
LPM: Lower Partial Moments

MEG(Za XL #A4=): Mean Gini Coefficient
MRS(OFZ I 2HME I&): Markov Regime Switching
NFX(LHAE ME2): Nasdag Futures

OLS(Z|IAHMEH): Ordinary Least Squares

OTC(H2| Al%): Over-The-Counter

SGX(A7t22 Z372i4): Singapore Exchange
T/C(H7|184A2h): Time Charter

VAR(#IE{X}7| & #): Vector Autoregression

VECM(HIE @XI=F 2 &): Vector Error Correction Model
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EXECUTIVE SUMMARY

A Study on Risk Management of Shipping

Companies Using Derivatives
: Focusing on Forward Freight Agreements (FFA)

Hanna Kim - Hee Young Ryu- Young Jae Choi

1. Background and Purpose

1) Background

= Shipping companies face significant risks related to freight
rates and oil prices, underscoring the critical need for risk
management practices. However, Korean shipping companies

rarely use derivatives for risk management.

- These companies are exposed to numerous risks such as
fluctuations in interest rates, exchange rates, and ship prices,
which substantially impact the interaction between revenue and

expenses.

= Risk management through physical markets has its limitations,

highlighting the importance of employing derivatives
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alongside physical strategies to establish balanced hedging

strategies.

Relevant authorities have announced the “Management
Stabilization and Vitalization Plan for the Shipping Industry”
this year, promoting the activation of Forward Freight
Agreements (FFA) to enhance Korean shipping companies'
crisis response capabilities. This initiative aims to support
freight rate defense during low-market periods and establish

a voluntary crisis response framework.

Without effective market risk management, shipping
companies challenges can escalate into credit risks for
financial institutions, potentially leading to bankruptcies and
a recurrence of crises in the shipping industry. Therefore,
it is necessary to examine risk hedging models that enable
shipping companies to leverage derivatives to enhance risk

management capabilities.

2) Academic Differentiation

Xvi

While studies on risk hedging using derivatives are active in
other industries, research on their use in the shipping
industry is scarce. Most prior studies focus on estimating the
optimal hedge ratio or evaluating the efficiency of
derivatives, with limited comparative analysis of different

hedging models.
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This study identifies the risk factors in the shipping industry
and analyzes optimal hedge ratios and hedging effectiveness
to help Korean shipping companies minimize and manage

risk losses.

It verifies the reliability of freight derivatives hedging models
using actual data from the Forward Freight Agreement (FFA)
market in the shipping industry.

Since hedge ratios can vary depending on the variance
estimation methods employed for spot and futures contracts,
this study compares and analyzes various hedging models to
recommend the most suitable model for Korean shipping

companies.

The primary differentiator of this study lies in its dedicated
focus on risk management tailored to Korean shipping
companies, presenting the most suitable model by
conducting a comparative analysis of various hedging

models using real data.

This differentiation stems from providing practical risk
management solutions that reflect the specific characteristics

of the domestic shipping industry.

Second, there is no existing research in Korea on hedging
freight rate volatility risks in the shipping market using

Forward Freight Agreements (FFA).

This study analyzes the unique risk factors of the shipping

industry and derives tailored risk management strategies for

xvii



shipping companies through an in-depth examination of the

impact of freight rate volatility.

Third, the study validates the reliability of hedging models
through the utilization of actual FFA market data, enabling
a comparative analysis of various optimal hedging models,
ultimately recommending the most suitable model for

Korean shipping companies.

3) Purpose

xviii

The purpose of this study is to systematically identify and
categorize the risk factors faced by Korean shipping
companies and estimate the optimal hedge ratios and
hedging effectiveness of Forward Freight Agreements (FFAs)
using various models, ultimately recommending practical

hedging models for Korean shipping companies.

Specifically, the study first aims to systematically identify the
risk factors faced by shipping companies and highlight the
necessity and importance of hedging risks using Forward
Freight Agreements (FFA).

It examines the risks faced by shipping companies and identifies

the most significant threats among them.

It highlights the limitations of relying solely on physical
market-based risk management and emphasizes the need for

derivatives-based risk management.
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Second, the study assesses the current utilization of FFAs by
domestic and international shipping companies and
identifies the barriers preventing Korean shipping companies

from effectively adopting FFAs.

It defines the concept of FFAs, (definition, trading methods, and
markets) and emphasizes their effectiveness as a method to
hedge freight rate volatility, the greatest threat to shipping
companies.

Through analysis of FFA adoption trends globally and
domestically, coupled with survey findings, it highlights the
specific challenges that hinder Korean shipping companies from

leveraging FFAs as a risk management tool.

Third, the study conducts empirical analyses of the optimal
hedge ratios and hedging effectiveness of FFAs using various
models and provides risk-hedging strategies applicable to
shipping companies.

By applying models such as OLS, VAR, VECM, and DVECH-
MGARCH, it estimates and compares optimal hedge ratios and
hedging effectiveness, providing tailored recommendations for
Korean shipping companies.

Ultimately, it aims to minimize losses from freight rate volatility

and enable Korean shipping companies to systematically

manage risks.
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2. Methodology

XX

This study comprises five chapters:

Chapter 1 (Introduction): Explains the objectives, scope, and
methodology of the study related to risk hedging using
derivatives and hedging effectiveness estimation models,
while reviewing prior research to highlight the study's

differentiation.

Chapter 2: Investigates the risk factors and risk management

practices of shipping companies.

Identifies the risk factors of shipping companies through a
literature review and determines those with the greatest impact.
Reviews current risk management methods of shipping companies,
highlighting the limitations of physical market-based risk

management and the necessity of derivatives-based strategies.

Chapter 3: Examines the concept of FFAs, assesses the FFA
utilization status of domestic and international shipping
companies, and identifies the reasons for the limited use of

FFAs by Korean shipping companies.

Explores the concept and characteristics of FFAs and their role
in risk management through literature reviews and expert

consultations.

Assesses FFA usage among global and domestic shipping

companies, drawing comparisons.
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- Conducts a survey targeting Korean shipping companies to
identify the reasons for their limited FFA utilization and

proposes strategies to increase adoption.

= Chapter 4: Estimates the optimal hedge ratios and hedging
effectiveness of FFAs using various models and compares the
results to recommend risk-hedging models suitable for

Korean shipping companies.

- Utilizes models such as OLS, VAR, VECM, and DVECH-MGARCH
to estimate hedge ratios and hedging effectiveness, comparing
results to identify the most effective models for shipping

companies.

= Chapter 5: Summarizes the study’s findings, highlights its

differentiation, and outlines future research directions.

{(Summary Table—1) Scope and Analysis Methods of the Study
Category Research Scope Analysis Methods

Introduction
* Study background and purpose
Chapter 1| * Scope and methodology

* Review of prior studies and differentiation
of this study

1. Literature review
2. Literature research

Risk Factors and Risk Management of
Shipping Companies
* Risk factors of shipping companies

1. Literature
research

2. Expert
consultations

Chapter 2 ) NN .
* Risk management in shipping companies

- Risk management through physical
markets

XXi



- Risk management using derivatives
* Importance of risk management using
derivatives
- Limitations of physical market-based risk
management
- Necessity of derivatives—based risk
management

Concept and Trends of Forward Freight
Agreements (FFA)
* Concept and characteristics of FFAs

- Concept (definition, trading process, 1. Literature

markets) research
e |- Current status of FFAs 2. Expert .
} consultations
- Trends m FFA ‘ . 3. Surveys
- Domestic and International Case Studies
of FFA
* Barriers to FFA utilization
Analysis of Optimal Hedge Ratios and
Effectiveness of FFAs
* Scope of analysis 1. Literature
Chapter 4 | | * Methodology research
* Comparison of optimal hedge ratios and 2. Empirical analysis

hedging effectiveness of FFAs
* Application strategies for shipping companies

Summary of Findings and Future Directions _ _
* Summary of findings 1. Br_amstormmg
Chapter 5 « Diff - Jf h direct with researchers
ifferentiation and future research directions and experts

* Proposed Applications

Source: Prepared by the Authors
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3. Result

1) Summary
(1) Risk Factors and Risk Management in Shipping Companies

= Chapter 2 identifies the risk factors faced by shipping
companies, evaluates the limitations of physical market-based
risk management, and underscores the importance of

incorporating derivatives into risk management strategies.

= The major risk factors for shipping companies are categorized
as price risk, credit risk, and pure risk, with price risk further
including freight rate volatility, operating cost risk, interest

rate risk, and asset price risk.

= According to the risk analysis by Holm & Kalinovs (2017),
freight rate volatility poses the greatest threat to shipping

company operations.

= Traditionally, shipping companies have managed risks
through physical market strategies such as COA(Contract of
Affreightment) and fleet diversification. However, these
approaches have limitations, including a lack of flexibility
and high upfront costs. To overcome these challenges, it is
necessary to incorporate derivatives into a balanced risk

management strategy.
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Risk management using derivatives offers advantages such
as lower capital requirements compared to physical assets,
targeted management of specific risks, and enhanced

diversification by combining different types of derivatives.

In particular, a focused management strategy is needed for
freight rate volatility, which is recognized as the greatest risk
to shipping operations. A balanced risk management framework,

integrating both physical and derivatives markets, is necessary.

(2) Concept and Trends of FFAs

XXiv

The study examines the concept and mechanisms of Forward
Freight Agreements (FFA), as a critical tool for mitigating
freight rate volatility, recognized as the most significant risk
to shipping companies. Additionally, it investigates the FFA
utilization status of domestic and international shipping
companies and identifies the reasons for the limited

adoption of FFAs by Korean companies through surveys.

FFAs, a key derivative product for managing freight rate risk,
are traded in both over-the-counter (OTC) markets and

exchanges.

Major global shipping companies, including Pacific Basin,
NYK, MOL, and K-Line, employ a comprehensive suite of
derivative instruments—encompassing freight, fuel oil,

currency, and interest rate derivatives. Similarly, firms such
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as Western Bulk, Star Bulk Carriers, Safe Bulkers, Golden
Ocean, and Eagle Bulk Shipping utilize three of these

derivative categories.

= In contrast, only a few Korean shipping companies use FFAs

for risk hedging, while most do not adopt them.

= According to a survey of Korean shipping companies, the
reasons for not utilizing FFAs include concerns about
additional risks associated with derivatives usage, lack of
understanding of derivatives, shortage of expertise and
personnel, and negative perceptions of derivatives among

management.

= Addressing these challenges requires the implementation of
professional risk management systems, the development of
practical education and training programs, and the

dissemination of successful risk hedging case studies.

= Particularly, analyzing optimal hedge ratios and hedging
effectiveness of FFAs plays a critical role in minimizing risks,
making systematic analysis essential for efficient and

effective risk management.
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(3) Analysis of Optimal Hedge Ratios and Hedging Effectiveness

XxVvi

by Model

In Chapter 4, the study estimates the optimal hedge ratios
of Forward Freight Agreements (FFA) using models such as
OLS, VAR, VECM, and DVECH-MGARCH, and conducts a
comparative analysis of hedging effectiveness to recommend

risk-hedging models suitable for shipping companies.

The analysis of Optimal Hedge Ratios indicates that, overall,
the VECM and DVECH-MGARCH models exhibit relatively
high hedge ratios, while the OLS and VAR models show lower
hedge ratios. However, these tendencies vary depending on

the specific characteristics of each vessel type.

OLS and VAR generally adopt a conservative approach,
achieving high hedge ratios in short-term contracts for Capesize
and Panamax vessels, but their hedge ratios decrease as the
contract duration increases.

The VECM model exhibits relatively high hedge ratios across all
vessel types. Notably, it demonstrates effective hedge ratios in
medium- and long-term contracts for Capesize and Panamax
vessels. Conversely, for smaller vessel types such as Supramax
and Handymax, VECM shows a tendency toward relatively lower

hedge ratios in long-term contracts.

The OLS and VAR models demonstrate high hedging effectiveness
in short-term contracts, while the DVECH-MGARCH model

achieves stable performance in medium-term contracts.
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- A vessel-specific analysis of hedging effectiveness indicates that
the OLS and VAR models are particularly well-suited for
short-term (1-month) contracts in the Capesize and Panamax
markets, where pronounced short-term volatility is prevalent.
These models are also deemed suitable for short-term risk
management in Supramax and Handymax markets. The
DVECH-MGARCH model effectively reflects the high freight rate
volatility of the Capesize market and the supply-demand
adjustments in the Panamax market, making it an effective

hedging strategy for medium-term (1-year) contracts.

- From a model performance standpoint, OLS and VAR,
characterized by their relatively simple structures, provide stable
estimates of the relationship between spot and FFAs, achieving
high hedging effectiveness in short-term contracts and proving
useful for managing short-term volatility. Meanwhile, the
DVECH-MGARCH model effectively captures dynamic correlations
and volatility between variables, demonstrating stable
performance even in complex market environments and achieving

superior hedging effectiveness in medium-term contracts.

= If a hedging strategy that adequately reflects the risks of
complex markets is required, the DVECH-MGARCH model
is a suitable choice. If a simple and reliable long-term hedge
ratio is needed, the OLS model may be more appropriate.
OLS is particularly advantageous for hedging short-term
contracts, while DVECH-MGARCH is well-suited for

modeling long-term equilibrium relationships. However,
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caution is necessary when using DVECH-MGARCH for

long-term hedging, as it may lead to inefficiencies.

= In addition, shipping companies need to establish efficient
hedging strategies based on their resources, risk management

capabilities, and operational characteristics:

- Large shipping companies, with sufficient resources and
long-term strategic planning capabilities, can leverage the
DVECH-MGARCH model to implement dynamic hedging strategies
that effectively respond to market volatility.

- Mid-sized shipping companies, despite limited resources, can
achieve stable and flexible risk management using OLS and VAR
models, benefiting from their relatively consistent operational
structures.

- Small shipping companies, with limited resources and risk
management capabilities, are best suited for simple and
conservative hedging strategies using OLS. Particularly for
short-term contracts, OLS provides effective volatility reduction,

making it suitable for small shipping companies.

= Since large shipping companies are almost non-existent in
Korea and the majority of companies are mid-sized or small,
strategies utilizing OLS or VAR can ensure stable risk
management. For long-term contracts, complementing these
models with additional risk mitigation measures can further

strengthen operational resilience and stability.

= Ultimately, given the distinct characteristics and strengths of

xxviii
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models such as OLS, VAR, VECM, and DVECH-MGARCH, a
comprehensive evaluation of multiple models is essential to
develop optimal hedging strategies, rather than relying solely

on a single approach.

- Optimal hedging strategies may vary depending on contract
duration and major shipping types, with the need for dynamic

strategies tailored to market conditions.

= Beyond simply estimating hedge ratios, shipping companies
must systematically measure and analyze actual hedging
effects. This requires simulating the effects of model-derived
hedge ratios with real market data and comparing performance

across various scenarios.

= By doing so, shipping companies can establish optimal
hedging strategies based on accurate predictions of freight
rate volatility, ensuring stable revenue structures. Additionally,
continuously adjusting strategies based on these analyses will
enhance competitiveness in the global shipping market and

ensure long-term operational stability.

4. Expected Outcomes

1) Policy effects

= The findings of this study are expected to contribute to

government policies aimed at promoting the use of Forward
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Freight Agreements (FFA) to enhance crisis response

capabilities of Korean shipping companies.

By identifying the barriers preventing domestic shipping
companies from actively utilizing FFAs, the study emphasizes
the need to improve the regulatory environment and expand

policy support, serving as essential resource for policymaking.

Continuous monitoring of changes in the global shipping
market and the trends of the FFA market is expected to help
establish a system capable of quickly devising response

strategies for emerging risk factors.

2) Social and economic effects

XXX

By presenting hedging models suitable for domestic shipping
companies through comparative analysis of optimal hedge
ratios and hedging effectiveness by model, the study is
expected to help companies enhance their crisis management

capabilities and establish effective hedging strategies.

Demonstrating the effectiveness of FFAs through tangible
hedging results is anticipated to improve the negative

perception of FFAs among domestic shipping companies.
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ket =9 BxE 7Y Sfof gtttk A7 SISl olE S50 $lh
Cheung, Kwan, & Yip(1990)2 2HH HAdZXYUAF(Mean Gini
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o gA HAIE H7IOH, Kroner & Sultan(1993)2 ARCH 9
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Al 814 &xpdo] A MBS AN #iE Q] Ail= EAE TS
Hio

Sun et al.(2018)9] A+-= Yo}t ASHE UL FAI
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* Kavussanos,
Visvikis, &
Ggullelmou(2007) « BHSAIRIO] o[BS HIHA]
* Alizadeh, 02 XMoot LUMTA
Nom_|ko_s, & BH(FFAIE 22510] S
« BiLto] HHES =5 93 Pouliasis(2008) |x|o+ A o| = 5K D3
G | 2Mgoptamsxlg | Kavussanos & 3850z )|
2 Samsmassqs Nomikos2000) | . xsyuE 2 oy
o * Gu et al.(2020) AR HIE 2uE A
* M5|%1(2022) SaAol0] ZUE Hlw
* Fan, Roca, & ° B2V | AN E2Et
Akimov(2014) == QU= IR Lt HA|
* Spilker &
Nugent(2022)
* Kavussanos,
Visvikis, &
Goulielmou(2007)
; * Alizadeh,
© YR, OE, B2 S Nomikos, &
o £ Moo= At TRt Pouliasis(2008) ° % WMEAH(FFAS Ty
far | ORIR RIS HES] e kayussanos & _ 2 L 2He| =
et AMBIXEE St Nomikos(2000b) S Sl kg tE £
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ooz M * Gu et al.(2020)

* F3|El(2022)
* Fan, Roca, &
Akimov(2014)
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2U=AH(FFA)S 7HE ¥ S

A37elA = A27golA A viet o] sfAAie] 7Y 2 Adas
Ql 24 WEol dieh avtel B Weter FHA=AMFFA sl
HE. FFAE sfeAldolr dHsade Eelsh] fsf A

%ﬂ% HEAQ FFCR, 18oM= FFAQ] 7idY} 54 d9et
FFA

ﬂﬂH ARt HAYSS dAMEE BAst] AA A7t

= olejet olalo] L) A, ol 59 SRRl FrAS
F8olo] LANTIFS AR Telsty PAY AL BB 4
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H1E 2YU=AHY(FFA) 7HE | £

A1doMs 78 2 A9 2YdHEEes Ao e = Qe

UAE=ANFFA)S oIt AREA, A Alde duE

1. SUMEHU(FFA) H2

, # 5= 7]% AAKunderlying asset) 2% o}

of 11 W% 9IS slAske oHe g, 7 Ao ARG A4
YA EAH(FFA)CI. FFAE 19 &4 AlRoA9] &4 AF

A P29 2 9 FUAF Tz BARE HFAkSH] 95 Ar Aol
&, FFAE F2 dok2Al Be #3240 I2 & stol Hisl vi=he) 574
s e 9 3o it 292 FAtstke & A SARF 7Y

FFA= A5 5 8415 5 A 7S] 24 We4dS dAstd #d
L& A7 AT BEHo AgEHER, 7 AR ATEREEA
FFA AE B3t ¥ o]A(risk transference) 7|3 Al53tct.
FFAQ] 7}AL 7]% A4Sl -2919] ulg 71x]o] 5t HRE A-Z5}
t], o]& 714 LA(price discovery) 7]-s-°ol2tal shH, o]Hgt 7]
s A AAS) BT aedS ARttt

=,

-

|

(]
A
ot rlr

0
il

>

FFAS] 7|z ApAR2 o] &A 24 (Baltic Exchange) E+ Platts &
O A HE AFAA7F Alsots P29 &Y = g4zt 7|E

8) The Signal Group(2022.3.30.)(AA4: 2024.5.11.)
9) Kavussanos, Tsouknidis, & Visvikis, op cit., p. 59.
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F2 AgETtE He TeF 1) A o] BASAL 53 Aol
FH0] 1 B2 A9 BT 5 U 7 T2 Boksp] FFolct.

E 7122 A J7H7E ZF FFAS ARshe B30
et 2FEHe, F2 997 742 JAY FHor AgHe FE b

170 Bo APgHIL, o 2 7t Bt 4
g AT BEHor: /N F=E FFAS AHESIEE 78 = FFA A4t
2 AP 7170 FE WpAZl FFARD o Zth 1)

2. RYM=HH(FFA)| HHEXL

FFA A} Zofzt= Arpd g5 5 A 4, BEASH-A(EBH:
Execution Broker House), #AM(CH: Clearing House), A
(GCM: General Clearing Member), E2#(Broker)Z A%t B&
AL FFAY] M B viE Holke A o5 5 713 S
olF 7t Aloks AA%th AA| Adle vl HEAE & HEASEA

10) The Signal Group(2022.3.30.)(ZAMY: 2024.5.11.)
11) Alizadeh & Nomikos(2009), pp. 125-126.
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oA o]Fojxm BRA}LLT} FFA AFE 2ASHL Ytk BEAS
Sak iAot WS P olg BRAT THEH, BRAL
FRA A3O1A oo} ol 5] A Bsin o) 2ol
JeteE FomH A 2L 5
guste 39 lRoR AT BT AR AUk HAAAS
SuRT £O ASAS F2 F8vIHoR 2
ok} 12)

(19 3-1)2 FFA 7Aoot §A], FFA vy Wi Wslke AAL
EE o5 5 14E0] AAeldd SAEE AR, SA% A=
FAG} WA} B RS ol ¢ e FE AHES HHEse b 2
F2oltt. A4, vipAtel vt FFAS wikstal miseitt. o] I
A BE2ASIL 4d HaZ7 dAJske A A 2l AloF 23S
Gttt A, epAtel mEARE Wi s Aokl AlAH. HEA
3l 7H4, 713 & AleF 230] FoHE A H oz A} A 2HH.
A, A7F A2= FFA AloF] Al Ardg AAtao] At Ad
et A7 *Pﬂoﬂ% Hold 714, Ak AR 5 HE AT ARe] 2
o vAE o2 AAkas AE AEekal AlFgEE Hateld AR
glo|Eqttt. A4k ﬂ °ﬂ7ﬂ A7E SAEAL Fikhe 98T SAF 8
o] FZEUEA ERlIsta AA gL A=

|

PO

é
% o -

A e il W

i
N

rlr

FFA 73 71&2 <& 3-D3 £t FFA 7dle 4, 271, o 9 ARE
Aker M, sig 717l AL Aart Fg ARl A=
Ak FF T2 2 2478olH, 24 /8 A& Al 427] A%
A B 19 Aofo] EAT. AA AFol © ol AT & gAY AR
A+ 2740 Sl A, 24714 717 ol Mz AEol =42 & A1)

T
>

12) Maritimepress(2015.5.15.)(ZAMY: 2024.5.12.)
13) CLTX, pp. 2-3.
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(28 3-1) 2YM=HH(FFA) AR

Execution Broker House: 0| & S8 SSY

HMAl(Seller)

Trader C

r”_l___ S Trader C

3} (Buyer)

2 Trader A

————
- -

Trader B

Trader C

313 (Buyer) M At(Seller)

© 72 A T ESAHS o

@ ArArE Y
3 HAl49| GCM
= A =|0f x| =02
Clearing House AZI0N Xl S8 >
¢ (LCH, NASDAG, SGX) sy

A A
@ _E!l% n

Xz SRoATISSAL SHPMLYEME e X1=(2018)

& Halao| GCM
Az Z=YUY

A# &9= 1 BDI Tick?! 1Loto]™, 74 A& BDI Tickd USDZ
sttt A EE A9k H4 ¥W52 USD 10]th ZAA s 7k Yikh
(LCH.Clearnet = NASDAQ OMX)o|4 A5k, & Aeke] A o=
74 Algtolur E9oI 7|3to] FEatE]A] oh=t} 14

A TRLLS A {70l wet th=2ck 9 Aok B, vpAet AR
< dlig 29 [l 717 vpAlY ot} o] o] wAHA A4, o]
7P 7k AL R gtk 271 Al A, v AL 271 A
g2 vpRe A dolt. 19 Aok 4, vhAe AL g A=
A WA E o] A Aol 19)

14) Ibid., pp. 2-3.
15) Ibid., pp. 2-3.
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B 3-1) FFA 72l 7|&

e HA2 ST AU /27 1/A/AIZH S A= HAT 2™ U=
T ST AlZH SO A7t O =0 ALCH.
AU Z|O) 2402 HE FAE #1 UCH, Z|A 4J4E HE A, 42
AE x 7| A AoF 2l 11 HIQF0| ZXHSICH SIXY E/27|/SE AE0| O 04 A
o= T gt 4 QlE Z2 E= 24708 7|7 LHOI| = MEAY 2F0| = 82
M2 2/27|/8: §30] =2E £ ULt
712 T Hel ©2l= 1 BDI Tick®! 1LotO|Lt,
7tz A= 7tA4 7482 BDI Ticky USDZ $iCt.
Z|A HE Heli == Aefel |4 HE2 USD 10|,
XM St EXM st= 2 AAMA(LCH. Clearnet = NASDAQ OMX)0lA ZXISiCt,

IS RS = soro) Fefoli= 712 Hist = YT 71210 HUEIX| =L
ZyQm yjzt =TT = /A AR == 2= /1A FaEAl EN.

—

A2 FR, OFXI} A2 olig 22 Q1% 712t OrX|at 0|, 0] HO|
ey E2 H|H2 Q! AL, OFX|2 HeH Y2 O] ' O[T 7+ 7HIk2 A= et
° Lt 271 A2t L, OX(2f HHY2 27| 2 22 DFR|f A2 20[L. 1
A2fe| FL, ORX|at A U2 oy Aol A HHiY & DFX|2f A2 20|,
Xt&: CLTX, pp. 2-35 MAP} H5H0Y TEHY

FFA 729 it & it 7|22 st Z A2 @59 2= o]Fo
At HE AA7HE MTS USDE A=W, A9k do] BE UE A
ojZAo|= A9 Hato® AMYHEY. A FE A & IALS
Bt Aielde #F AV S VIR Rl WE A
o w} it digs FaEET 10

16) Ibid., pp. 2-3.
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3. 2YUMYLE2 Hell AIZ

1) &2l FFA AJEH7)

4y 7H17} AHH 0= o]Fox]7]o| gt °"<s

9] FFA A2k % $do] tist %] o2 GA] ARSEH BIFFEX
AFET F&AQ1 2ATHYALF tiet AAY 8] 35k Ao &
gafeAH ALt S2(Clarksons)®] o2 19920 =YY= Ut

49| FFA Aok AskeA 2 24 71E 2 Ee F= 20| s
o e xpe} W =AE7t Ulﬂi—of] 4 Aol &9 ¥l wEk F BARAE Tt
A AL AAksk= CFD(Contract for difference) Al9Folct. A= T
AR Qo) et AR AR FO 4 e BEE AdeE A &
ARRE ROl @to] B R H8E 4+ Sl S8 7HAAL itk

AoF9] & A GAR= AFZRAA 98 Sk= Clarksons, FIS, SSY
52 FFA B2AE 53 54 sk diet ol dis) 54 I=E V&
oz njo) A7gE A Lol Fakshe Aol dis) @At olF gl 7
A A9 FFA Ak AA7ith

g AN BEAE 2UYA=AN B2 HI(FFABA: Forward
Freight Agreement Brokers Association)?] 3]¢olH, dd F3|&= &
UTALE AHNE et & AFME MT E AN FEHE FHE 1997
| A=A

|z =4 A71R1 1992958 2340 thet 9] FFA AR A

7} o]FolF 1L, o]F 1997dol= 24, 201099= ol Aol Higt

17) Kavussanos, Tsouknidis, & Visvikis, op cit., p. 178.
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49| FFA 7A°fo] S

2) Hella AIE®

Ata APg2 34 AiaoA o] Fojx]7] wiEo] BEehd Al 23
o 3L B AlaEE S At 7hssit A#ae FRAZE A2
& =E A F27 EFSHE FFA 4SS 27%5te] FFA A7t 284

o2 ool & IEE JAAHALE 5o MHlA 52 AT

i

[¢]

AL FIAS AGSRE A9 WMol o Ad o9& 1gsks
7158 st 2k A 7RI Ad gdge] 93 wgdt. W
Aol Glof Bakat vt e FFBhL, gL Edt g
2 ggstol FEAZE OFE FHA3 W12 AR & UES ke 571 o
SYFOoZA FFA A AR ehagi

mok
o

@A FFAZ Aokl Y= Adlds FHAUAAZAEEX: European
Energy Exchange), AFHAREARA T5E(CME Group: Chicago Mercantile
Exchange Group), SIEIZEUE AZHA(CE: Intercontinental Exchange),
37122 S8 A(Singapore Exchange)”} tiEZolH, AZjanict t&
= SolnpigE] Zwe} el ot
(1) FEOILX|H2H2(EEX)

FHAUA AR L= A, HA7EA, 4 5 ovA] T AE
o AdE 5ol A= A= itk fFEUAAH A= 2019%
of A=) 29 AE ARJFNFX)E Qo] & A& 2

Algst7] AR, FEAvA AR A= 202049 59 71E 4
9

SR APRIA AT ARE 50.5%, PIAAIRE Aie 54%E

o

i o
— 0=

)

S e

1

B

L.

lEl_o

|
e
oo M
jnis

=

iy
o

=

A]

18) Kavussanos, Tsouknidis, & Visvikis, op cit., pp. 166-177.
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StH, AIA 2 Aske 2P EE A9 Aol 19)

oA A oA A= 2 AES A A71-8AAKT/C) 6
%, 7I1ZF8AACKTCT: Time Charter Trip) 7%, o842 Voyage
Charter) 332 29t A 99= 1¥€ = 1,0008°|H, Tick 27|
= 199 = 0.01€8]o|t},. W= €, 7], & 2= ok, A7)
BAAKT/C) & W7l= o 7270€0|1 717HAAKTCT)Y T
71 9 36711¥o]t}.20)

g FAHAL W 7H(floating price)s 712E X“}QU% e
LAY LT AFote TVHE 7SR At diREY] AES 1Y
4y = ﬂaio]g] AE 714 gHFo=2 ASIATE, dB A 78X A9k
(T/C) /82 W€ upx]ut 7 AL & 714 FHFOo = Aeitt. 3
AR w9 mpRjek ALY 13A(F=F 7]E)of o]FojRiL

_

AL 718w AEQJ] F71&AAIKT/CORt A= o,
9] &0l At w49 W= FHd 7271¥€E 7|2 A St
1 Tick T71= 0.01&8o|th

(B 3-2) RENUXHAHL 2 4

=]
e TFCH J4=9
OCPM EEX Baltic Capesize 5TC Freight Option
Time OPTM EEX Baltic Panamax 4TC Freight Option
charter OPSM EEX Baltic Supramax 10TC Freight Option
OP5M EEX Baltic Panamax 5TC Freight Option

Xtz REOILXI A2 (HMY: 2024.4.26.)

9) Kavussanos, Tsouknidis, & Visvikis, op cit., p. 1672 HIEOZ &5t
20) SEOIHX| A (ALY 2024.4.26.) LY 7HE A2 ME H2S KAt He
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(2) MNZIIAMEH2HA I=(CME Group)

AZRVFEA A IS ovA, 55, siE 59 sHE &4
T GAGE Sol AEE AA 2] sHIAE AAolch 200549
FE SAGES EANY FELGAHANYMEX)E 2008¥°l] A]

ZtaEA R A IF0] estHA AFRgEARMA IEC] U

= e A4} Platts®] AlFA 9 LPG WA 292 712 A4
2 ot gi72e] e AdEeiH, 24 ¥4 23 7FEA ok

JQUUPIAEL. & 1620 F, Platts & 7|Ht A& 223 34 15, 24E

sfeAda 24 718 A= 13%0] AUth.23)

AZtIGEAR A I52 A4 Qo= LNG 2494, ZHolvAd 52
2 AR HMAE Sistar qirh 20209 1€ol= AlA Hx2=
LNG 5 &9 AES =YFon, 20219 12¢¥0+ HeHlolvAd &4
AEE EYFE ING 294 29 A5 dEs2AH 42 BING J=

£, ZAdolvAd &9 AE2 FBX A4E 7% A4ICE shal Qi

21) Kavussanos, Tsouknidis, & Visvikis, op cit., p. 171.
22) NZIDAEH A J2(AMY: 2024.4.26.)
23) ANZIDAEH A J2(HMY: 2024.4.26.)
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(3) QUEIZEIHAIE 742H2(CE)

JAE|ZEIE Aglas 200080 AHEEHULH 20019 A4 F-AH 4
(IPE: International Petroleum Exchange) Q15E AZ0& 2013H0f+=
AA Hd 29 SHAHAS] FESHAHANYSE: New York Stock
Exchange)& Q1o 5 AlAIRQ A4 I50& AJsteint.24)

B3 v, v, §99 ICE AF Adae} 34 vl=, 59, 4712
A Fg4ka 670 AFE ERSha Qlok 12 RIEEEWE A4l
= = %9 ICE A& AH:HAIFEU: ICE Futures Europe)
oA o]Fojx, FARS 87 ICE HAMA(CEU: ICE Clear Europe

Mo |
S,

_E_L

ox
~

Ltd.)ollA] o]Foj%t}.29) I IZEE Afaes AsHeA 4 f249] &
A AE 2 S ASstal oH, A3EAe Aol F7-8AAS,
AL YL 7% Ao 2 Bt ASHEA 9 A5 WE A
204 LHSH= F7EA ASFE 712 AR jith A Bel= 1Y,
7t g9 199 B 0.0199E 7IS2= 320 FArHEL e 7t
A 71208 AAEY, e Jd 4871L7AE AEC] 27
JEZEIE A4 A=A 2+ AE AECEE= Capesize,

Panamax, Supramax, Handysize Timecharter (Baltic) Freight Future
7} 9t o]&2 Z7F TCC, TCP, TCS, TCH FE& Agr}.

24) QIEJZE[HIE HaliA, Executive Management Team(Jeffrey Sprecher)(ZAY: 2024.4.25.)
25) Kavussanos, Tsouknidis, & Visvikis, op cit., p. 175.

26) QIEJZE[HIE HaliA, Products—Futures & Option(Freight)(ZA1Y: 2024.4.25.)

27) QIEJZEHIE HaiA, Products—Futures & Option(Freight)(ZA1Y: 2024.4.25.)
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(H 3-3) UHIEHE Heia HokEd 2 M=

—

-

T Ity J4=Y
TCC Capesize Timecharter (Baltic) Freight Future
Drybulk TCP Panamax Timecharter (Baltic) Freight Future
TCS Supramax Timecharter (Baltic) Freight Future
TCH Handysize Timecharter (Baltic) Freight Future

Rtz QB ZEHIE AHHA(HMY: 2024.4.25.)

B2A AQubPAFE ] AL Platts €U} Baltic YL 7]% AFARC
2 ARE3it) Platts 29 74 A= =

g% % clean product= 'Platts Clean
Tankerwire', dirty products= 'Platts Dirty Tankerwire'E 7]% Atit
o= 3t Platts &9 719 F2A SPFE L EE TFIRE AET FAH0|
At} ol E°1, TC5 FFA Arabian Gulf to Japan Future, Dirty FFA

- USGC China Future, Dirty FFA - Cross-UKC Future 5°| it}

Baltic 2% 78t +%41(Clean Product) THJAFEOCZE TC2 FFA
Northwest Europe to USAC Future, TC6 FFA Skikda to Lavera
(Cross Med) Futures S©°] 2t} Baltic & 7|8t $ZA(Dirty
Product) IHIAEOCZEE TD3C FFA Middle East Gulf to China
Future, TD7 FFA UK North Sea to Continent Future 5°] T}

AATEAN L THY SR SURAES tHE wese
A4S clean product®} dirty product &2 Y= 7|Z AALCZ 5}
o LYIFES AL At AFRAEARN A TFT= 28 UH
ZEdE Adies 4 dEol 27 © Ositke §40] AUtk
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YNEAHFFAY 71E & S8 03

(@) A7HE2 SHIHASEN)
HFNRE FUANSE A 7199 40%, A A 8097 AtEE
o19l9] Aol A WS Aol ASA Y A4 AR F2H e
A8 SR Sl 531 PIE2 FARLY 219 P
AN T BYALANLES Y AT AIAE BATHT 90
o, BUHIRES] 12 A 25 FA AL Lol

= H:LEW e ’\%” FE= Assta 9,11:}—‘5 %X (K3 7}111:}‘ E3 9%
A SJTHIASES FHFoHA] L=t A EXolt}. A7IEE SHAHY

204 FEdhs 29 FAS T 8FLE, BT HESRA AT A5t

9
£ AstEA H71848E 712 Aoz St A7tz SPAHL0 &
A A2 23508, Y AET FYcH FH@F)ET U A% AE
< LNG, ZHolY, A3kEA 5 vt AFS 293tk A7 = S87
g ao A= AsHEAl, g oY, LNG 2440 tigt &Y AEo] A
=1 Jlou, f2A 9 AFA et 2 A2 ] A &

Capesize Time Charter (5 Routes) Average Futures Options
Capesize Time Charter (5 Routes) Basket FFA Options
Panamax Time Charter Average (4 Routes) Futures Options
Panamax Time Charter Average (5 Routes) Futures Options
Panamax Time Charter Basket (4 Routes) FFA Options
Panamax Time Charter Basket (5 Routes) FFA Options
Supramax Time Charter (10 Routes) Average Futures Options
Supramax Time Charter (10 Routes) Basket FFA Options

A= Y72 ZHAAA, Market Statistics(AAHY: 2024.4.25.)

Drybulk

7{2i4, About SGX Group(ZAHY: 2
7{2i4, About SGX Group(ZAHY: 2

24.4.25))

28) Y7
A 24.4.25)

0
29) A7t 0

2 58
2 53
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UM AHE 47 A i FgE SUTLE A 52> F 18371
=, JEZEHNE ARLTt 69F(38% 2= 7Y o, J7tRE FHA
a7t 54F5(30%), A7FFEAR L TIFC] 405(22%), FFHAUAAH
27} 205(11%)°1TH<E 3-5) = *07}55; SHEAHLY AL

*6HT7H1i° A st AAH0R FFAL ST} nj=of| 7|uke

1 A AMS gR1g 4= Sl SIS REEEE AE 1398
(76%), 2% 235(13%), &4 215(11%) 22 F/g=]o] Qlt. Addzo=z
2GS A7IEE SEAH LAY ARE ] L, A ArtEE S
A4S A% A ASE 1007402 WA AfFe] oF 0.004% S}
oto] A2 A 5 4 oiu] A7t vju]gh 2o|th.30 TYLE 73
HE & o, FA FFA A2 AEo] Frotal 4% 34 A7t dojuke=
o]t

(H 3-5) 7HiAH RUMMYE Z=

£rel: I
Hefia = =X A A
QIEZE[AE el 62 7 - 69
M= FEAH L 23 8 23 54
AZtdEHeA OF 38 2 - 40
FEO X H2HA 16 4 - 20
A 139 21 23 183

A& QIHZE|HE a4, Product-Futures & Option(Freight)(AMY: 2024.4.25.); A7t OAE742
A JE(AM: 2024.4.26.); A7HEE ZHAA, Products(ZAY: 2024.4.25.); Q04| X|A
HA(ZAQ: 2024.4.26.) 2 RIESGH0] KX M2

Vg o 59 engEe] AdEs R ATkgEAds 1
o=, F U A AL IS k. BogE ArtEE FAANRL

2 A A 459 2980l A AR ue Aqhs g

LUTIAE, SoNIAANLE AskEA LUTALET APk 3

30) 47122 ZHEARHA, Market Statistics(ZA1: 2024.4.25 )01 &5 G0|EIS HIEO 2 XX} &2
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SUMEIRAFFAS e % 53 03

oh AFEEE 924 SUIHEC] 9750 71 gor], ozt
Ask2A LUuAEC] G0%Folth 2T HAING, LPG) Lubiat e
o il SYUTEC] AgHel AR HF WVE Wl ek

crel:
Hepa QZM  AsI=M  ZEOI4M  LNG LPG
QIEZE|HIE HeA 69 - - - -
NEER-SVETEN - 40 8 6 -
At EEAHEA O 28 - 6 5 1
FEO X H2HA - 20 - - -
A 97 60 14 11 1

tz: QIEFZEIHIZ H2f4, Product-Futures & Option(Freight)(ZA4Y: 2024.4.25.); Al7FIAE A2}
A JE(TMY: 2024.4.26.); A7IE2 ZHAA, Products(ZAL: 2024.4.25.); QEO0NHX|A
A (ZAMQ: 2024.4.26.)2 AZSH0| MAH H2

ZF A2 AREHL e FHHEES AT JFE FEEE U
7ol B de M B2 A 52 24 &Y AE@8F)°IH.

4 =< AEHIEHIE Aa W 62F, AZHL A Ada IF
AL ot Irgeze Asted 29 A=G29)E
oA 16%, 47122 SdAAL7T 16503

>

HOl-

=
HOI-

=-

31) QIE|ZE[HIE 724, Product-Futures & Option(Freight)(&
A JE(AMYU: 2024.4.26.); MIHELE ZEH2A, Products(d
AU 2024.4.26.)0|M =35t H|0|EHE HIEIOZ XAt M|

2024.4.25.); NZtONE 2N
2024.4.25.); SEOIHXIH2H

1=
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el 7
IHEME 28 &M ASEM  AEHO|UM  LNG LPG
M= 88 32 10 8 1
ALt - 16 4 3 -
=4 9 12 - - -
A 97 60 14 1 1

A= QIE|Z2EUIE AHelA, Product-Futures & Option(Freight)(ZAY: 2024.4.25.); A7t IAE 42
A JS(HMYU: 2024.4.26.); M7IEZ SHHA, Products(ZA: 2024.4.25.); SEO|LHX|AH
A (AL 2024.4.26.)8 AE5H0| KAt H2

A7tRE FAAYAE A7 FFA AHFE SATLE F3EE 34
skaz Qledl, Adsfiel 20239 A7HEE FAAHA AA FFA Ade &
2,446,700 02, AEo] 2,161,638AC2Z °F 88%, AlEZA0]
284962710 =% 12%% A9 HuE AAROH, AgT} ARFHL 7
o] A=A F2 AoE YEHTH(E 3-8) 3%).32)

32) A7t 2 ZH72A, Market Statistics(ZMY: 2024.4.25.)0|A &5t H|0|E1S HIELO 2 XX} &2
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3 ¥ 5% 03

2YM=H(FFA)SS 71

H 3-8) d7IZ= 242 2023 FFA 72
ool
E M= MEZM = AEIM A
=] 145,099 27,024 0 172,123
24 166,182 27,615 0 0 193,797
3 220,554 26,045 30 0 246,629
43 115,232 18,350 0 0 133,582
o= 180,000 37,580 0 0 217,580
6 171,027 25,427 0 0 196,454
74 150,832 21,065 0 0 171,897
8d 173,940 33,151 0 0 207,091
og 188,847 11,750 0 0 200,597
10& 170,129 19,315 60 0 189,504
(5= 281,689 12,385 0 0 294,074
12& 198,107 25,255 10 0 223,372
A 2,161,638 284,962 100 0 2,446,700
=S gléleE ZH7H2A, Market Statistics(ZAHL: 2024.4.25.)0| M £&5t H|0|HZ HIEHOZ XXt

o|o|-

H2H SYUYMEH(FFA) &

%I:

1. UM H(FFA)
(¥ 3-2)= 20079 795 20243 8Y71A9] M3 FFA A HS
| JEE= AAHo R Aol M-S HolH, B4 Al

Lehict. o
Adgol F43) 715t HES ozt



(O3 3-2) 22 FFA HaliE

X2 Baltic Exchange(ZdA1: 2024.2.10.)

q2jmo] A2 3Eel 200745} 200840 U 2 WEAES oW

Ak 53] 200830l APl F43] AL siEtele wHo] =
of "ot 2008¢ 2=2¥ S8 H= BHTL"}‘]X]'OHE Z 9= "IFH =8
H71= A3 22 F90] F43] fashdA s 27t 3L, ol

e} FRA A 343] a4
Aoz A8 AHFo] 557

Hot, ol 44 ol EskeiuA A

o] Zadhe Weg Borh
20004 o FREHE Aol LA PPHO R Fashs 24 2
t}. o] A7l 228 AAL F8917] olF A} SEEWA FFA A%
5 AftHos obde mag Mol Zog Halth $d A Il £
7129 FA ZAE s AT FA E1F Al7]olt. o]& <l 2=

W o] g A2t ol AT Bergszct. o Aol
FFA Aol He $22 945t (8o 35k WElo] et
dt. ol A $719h i B8U40] AAo] wds Avol,
2014858 2015979] 712k 59 AL AAHOR He $5S
AATANE, 71RHoR Aol FSoHe A9/t E e APt
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YNEAHFFAY 71E & S8 03

2014L=l HHRE AR A4 f71e] S
ol f71 ok HAAIEY +F HIES ERAN, SAlo 2=

A9 35t A5 ® WolsoiFlrt. ofof wt FFA Aol = Aol
S7Fekal WE/do] s Pl uehdth

rlo
:|:‘4
Mo
Ry
ofo
=2
N
X
i)
r (@)
of,
ook

mim

201795 20208714 Aol B4 Z7HE FAE Bl &
202040l Aol 3 X7 2A A58 F i STt oAl 7t
She dfele Bolh, FEH9 WS 22y Y A 34
s E2hg 2. 27 MY A7lols Z4=e] B4 2X2 A% e
Sepo] WAL, olF FFY BAVL AskeleA 29| F5RIL, o]

¢

o Wk FFA AHFE= IA S7130ch #elgoz Qlet B2yt 3579
TAZ ek 29 WEAo] FFA Ay 559 8 ¥do= A8t

202297 E = A WEAol oA A S7RtT E3] 2023
7 =2 AR 7153 F oA HAdks e BRIk 20229%
Bl AlA AA7F A3 S wet shEAIYE 8715 H37] ARSI
SEARE 35 3golA Y] 35 By AT A 7HE S, JAEF(o|

A 59 A 8Rlo] A o7 2Rg5tHA] FFA A9 Ws4do]
A 371t §3] 20234d0l= &7 A4S 48 35 35 B
o] Al&EHA FFA AgolA A7t 34 ol

12 So) 228 HA 43 SheAge WEAel FRA Ade] 2
S WATE B L 5 Uk 20089 F9I], 20209 A2, 1]
T AT R A7) 22 B4 3% Bl AdFe FAT Wbt
ERE Aol Solch. FFA AR 312 g9 ol WES A A

whgol, 25 910 Wsht APge] Sz o vigHk: 542

O
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2. SYUTHH(FFA) SLHQ| AL

1) 2YMTZHH(FFA) =2 At

A A S8 Al AskRA, §24 AAGE DY 20224 A
PR U F4o) 7148 SET B e sl A A4
%8 AAFE0] 7|9 U9 JBALE BSHE SR A8t T4

7 By 20 AEY A ARE B9 vl SNE SRE 37
SUTYAE, ARS B UF THINE, B3t SIS, oAk A
Folgith. P4 AbmmgkRol, SUMYYES LAAFAUL HXS]

tos
A LA JBL AN BHOR AGHH, ol THYPES A

w82 712 971 H= SOFR 59 X o] Hit slAE #1s A
St

T8 3= AMNES SR 43R, d5F B 95, &5k ol%
&) L% o]&st= 7|Yo] 47] AHPacific basin, NYK, MOL, K-Line)°]
i, Al F579 sIFELS ol8ste AL 578 AHWestern Bulk, Star
bulk Carriers Corp., Safe Bulkers, Golden Ocean, Eagle Bulk
Shippingol2ich. $2Ut2t A} @A) 370 AF % THIAES B8
= Aoz FIEged, Mo, Eeasm, duke vr A o
7HA] olde] sMAES AIFEIA AR AMShe Ao R ERIFH.

IHFES ARSI e 7192 DA 1671 AF 5 371 ARl EXRE AL



YNEAHFFAY 71E & S8 03

TPl e Ea

MALE AR = &5t 0|2
Western bulk 2.4 5.6 -0.3 -
Star Bulk Carriers 3.7 0.2 - 6.9

Seanergy Maritime - - - -
Safe Bulker 0.3 0.8 0.8 -
Pacific Basin -1.9 0.3 1.0 5.9

NYK 12.5 -13.5 245.6 769.2
MOL -1.6 -0.2 531.7 14.8
K-Line 0.4 0.0 -1.8 -19.2
Himalaya Shipping - - - -
Genco Shipping 0.0 - - 0.0
Golden Ocean -1.0 - 0.0 32.9
Eagle Bulk Shipping 0.0 0.0 - 0.0
Diana Shipping - - - -
He M -0.5 - = 34.3
=i A+d =&, = -
Lk - 0.0 2.1

Z ol SRl 2 ALY 2022 AZHARIE A L TR AEHE A0 2 ZAE FERANIH )2 3
SEMIENZ)Z AME SRS MG ALtE
Xt=E: Western bulk; Star bulk carrier; Seanergy Maritime; Safe bulkers; Pacific Basin; NYK;
MOL: K-Line; Himalaya Shipping; Genco Shipping; Golden Ocean Group: Eagle Bulk
Shipping: Diana Shipping; 28252 FXIZAIAAL, MM MR TA(2022.12.), B2t2| A%
o AZAZAIE 11A(2022.12.), TSR ZAETAM(2022.12 (2E Atz A 2024.4.26.)5 &
ESGIGIPSINSE

ZAglolyA FE2 AstEAak= g F9A4 AAKMaersk, Hapag-Lloyd)
= IPBAES &85t oy I Qo= SRS 540 &85
A = AR ERIFQI Syt F- 44 AT o|x g mHYAETt
AEF I YRS 47 ARESHARE 13kE AALe o] H=4o=s

AESAL e Aow walth Teh} AHeluH ARe FEd £

e
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Maerski TRt SHIAES B8 U A0 moten), SHIES
23 ARU0) Aol AL FAT 4 AUk AT Maersk
A SYTYNEL B gk A0E Hobugic

(H 3-10) 20223 ™ M|A| 2 ZH|O|L] AL IHMAE 2l Tl

MALE AR =22 &5} U=
Maersk 30.0 - 73.0 9.0
COSCO 6.1
ZIM -13.7
HMM = = = 0.0
Hapag-Lloyd - - -37.3 43.1
Evergreen 0.0
ONE - - - -
Yang Ming 0.0 - - -
Hadd 0.1 - - 0.0
InELE - - - -
SMAH - - - -
Z ol R 2 HAKS] 202213 CIZHAIRIE A LY IHE'**EH FMOZ TAIE FEAN(IHAMAE)L F

BEMIEME)Z AME +XIZ HA SN ALSIAS
A= Maersk; COSCO SHIPPING: ZIM; 28Z= X._W ININ |J\E1I HMM AFE11A(2022.12.);
Hapag-Lloyd: Evergreen; ONE; Yang Ming: 284s2 X f—l—A|A|AE1I RIZARM HZZIALE T
A(2022.12.), D2ollR HAZZAIE TA(2022.12.), SMAM ZATE M (2022.12.)(2E Rtz ZAM
: 2024.4.26.)5 Axot0 MAH Ee|
F2A B2 B e 9] 4k AREH o8 ojxkg sEY] &
8 © 2o oz veptol}, thE shAEe] 282 uje A
Z3 Zlo=® Yttt oA AT E biet o], AFA Al 7HE @ol
A LA E 7S 12 Fw Eﬂ AA JARNA Y] FE2A &
J o), o

& 532 A9 4R 4gow webiich
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2YH=AAHFEFA 71E 2 S8 03

B 3-11) 20223 ™ MA 2 24 MAL THEAE 72H Tl

Tl ek S

MALE AR =22 &5} U=
Teekay - - - 3.7
Scorpio Tankers - - - -
Euronav - - 1.3 32.2
Bahri - - - -
Frontline - - - 54.0
DHT - - - -7.5
Tsakos Energy Navigation - - - 0.2
TORM - - 0.40 53.7
International Seaways - - - 12.2
SFL Corporation - - -31.2 28.7
SKafi2 0.0 - -0.0 0.2

ol Xl 2 MALS] 202218 H7E AR TA L R MEE FAH02 ZAIE SR MHIHYAE) It

SEEM(IYAE)Z HALE £XIE HASHH AMGIUS
Atz Teekay: Scorpio Tankers; Euronav; Bahri; Frontline; DHT; Tsakos Energy Navigation;

TORM:; International Seaways; SFL; 28LSH MASAAAE, SKai2 HAZAE TN
(2022.12.)(2E Xt= BMYU: 2024.4.26.)

2 AN HFe SUTELES] &8 oFE FYs| HH, A
Arb= 1670 AAE Foll 107 A7E AeH8dE= ol&stl Sl A=
Vbt ol Al AAKE 87 A ARSI gRe A0 UERtA,
UHA] 37 Az TP ARE o s ERIEY ARl &1l
T AT FERA AARs 1170 AAF 25 JTSES 854 &

-
Aoz ek

e ek
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2) 2YM=HU(FFA) =L AL

SHA AT vte} o] Euet AAte A tiE2e] AdAke =9ut
AES B AFTUE S A e ZoE vehdeh @4 AskeA
TANAME AN} BAFS 237t 250 MARE FFA A#E 3 s

AARE SAHE Y giulsty] Yol FFAS A=z o2 &85l it
o] ulgj 7}4 WEol digt JAIE SXFOZH,
o= HEAQl elE FAISH = A ARt

(FE 3-12)= AAR] FFA SAHoltk. FFA (Supramax/ Panamax/
Cape) @& ZAA0] o2t 2 5 Al Wi B 9 ot f19o] &4
o o =gt

H 3-12) AALS| FFA S22

T2 Days
oy & SMX 10TC PMX 4TC CAPE 5TC
244 8E= 105 20 125
244 9E= 105 20 125
249 10€2 105 25 105
2491182 65 25 105
249 1282 65 25 105
25432 (CAL 25) 360 60
264= (CAL 26) 360
2792 (CAL 27) 360
YU 1,525 175 565
YU 2,265

N2 AAL ME RS Soff XA 2
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AAFE AR 9 Y0] Forward 3HE(Spot/$87]) = A7 &
A A ARAS B Rkl Qo sfAIe] =99 3 A%, AlA AA A

2 170,000mte] E3gA4ES 20244 112 55k= A SUE $11.30
per mtZ g3t A, g =YES FFA Cape 5T/CE EAFsHH daily
TCE(Time Charter Equivalent)7} $27,5002 AFL} o]% 119 E7F
< $PL AR FHEsk= ARA, 20249 11€E 5T/C7F $27,00001
BE0] YW °o]F 30¥(30 days) WGt o]F sfAYo] 455t
43 AURS daily $35,0000] =354 ¥, SAl9] FFA 5T/C 11¥%
o] $34,00001 B/3=]°] °]& 30¥(30 days) Hi=gttt. o] IAHoA A=

ore &Aool WAUAE, FFA v H2fe B8 11 S4S 4T 72 7

AR, FFA v MR 844

[nh
[0
of
o
N
frtl
ox,
12
> o
4
&)
ok
i

s}
filo
>~
_>|~l_‘

oA S, A4 steo] huls) FFAS A8 A

22 BESL A BEE Ytk ol B8] A% stepelA AT 4
o 4L HA, 5ol PYHoR FXsEE M FAL
91

(2) BA}

BAR= FFAS 883t A8l Ak ullf- Alta o=z Alg¥stal Sl
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ol st AleHA ARE-2 & Alo|I(Capesize) AFol FFE o] 310X, o]
I Ao] tE A3 Hls Hs/dol 311, FFAQ}F Asote] &
T AUe A= A%o| Bl oefstr] Hzelth Aolx AP i

N, Mg % e dAAE &55h= ‘31] —ri AREE]H,

(H 3-13) BAI| FFA E7{21E

=%|: Days, Tons

o & CAPE 5TC (Days) CAPE C5 (Tons)
243 42 60 260,000
243 5EE 100 150,000
243 6EE 240 440,000
243 7TEHE 210 0
243 8EE 115 270,000
243 9= 60 170,000

YU 785 1,290,000

Aol o] FFA AP SEHFS LONG(W)Z SHORT(WE) ZEA|A
S 5% A A7 Wk oF 1,000€ W2 FAEH, ol Hlwd &
AdFs Uehdch. o 49, g S0 FhA(Panamax)H =22t
2(Supramax) AP JHF o2 H54do] Hil, o]F QIs| FFAE &
g A7t A9 o]FojAA] gt

Aol A9l E4 F st Ap@AAP B A5ste] &
g4 —%%‘é—.% 275k A= AlRFY] EAth. of2f]t A& Al°R FFA A

291 AA7} 7Fsdl] Wiol, BAR= Alo|X AFoA FFAS

rok

JEL

b

_rz:
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g8oto] A= #As
FFA 7t} Qi5o] & OlTOVE
4 #94—.% T

22 HAoHAAE o
BARS leAAe] BEHAS B

< Fohal At

H3E SYM=AHU(FFA) 22 Tl
Ao A A el o] FA I AL Fofl &9] AANE FFAS
Stal Q= Ao ® UepEth webd A3EofA= A

20239 "WiEd 71E 49 3071 SEAAE
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HEZA
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EoH(FFA) =IXslXHIE 3

gl AAY BYEE SYHEANFFAS] HH A8t 54
anke AsHon BT ol gd ASkRA Aol 24 HFY A
ojZ, shuput, fmefars, Wrjupao] FFA HlolHE B8dte] thordt
AGBAS 2dg 483tn 1 AnE vla B

14 A= 2400 ARE dHlolel] H9let 54 Ao, 7|12 8AF
< A3t 240 1L FFA A3 Avl&3t A BIE #A45k= o &
8% 2F(OLS, VAR. VECM, DVECH-MGARCH)S A5}, 43|
H&3 SR 2E Fg5ks WS At 380 ot RES
o 4 AR A BAE Blw EARI. AFE, WEE

2 A H|wskal, 1 Aol it AAREE &SI 4o = 4%
o] A ANE HIF R At 8 ¢ Qe EF= AR
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3 BHO] 2ATE AR 72 4P AolZ, shigs, Hn
sk Arjuia] FRAGIEE, 13712, 192, 292) Holeoltt. 4

& 249 A Mo 724 RE sAEle 24 2 A

)
B
B
€3]

ZE3 38 HHAElE 9 A aT E4oM s Ee Ade AR
O 18 7|2BAZONA = Alo|ZA| = AP 9] 2IE HEZ O A4
gte}. ol Alo]ZARe]27F FFA AFelA 7Hg &dsiA A=Ee Age
2, A Ae 5% dRD 5 7] "iEeltt. Ao|ZAto|= vk &
o AdHg 5ol mie- il AA B3 ohkg 25004 AAshe vlSol
EC EQ HF Ao EA AR Hsto] B Tigste] FFA 739 2
gol &t Alo| Aol =0l tigt 7|2 FAF ke thE AFol= FASH
A HEE 5 e 2Ye ASotH, ol &8l A2 I W8l 34

= A or AEd & Qo ole A7 aeAY 2EAYS FA &

il

1. 4%t=et He

2 AFolA= AskEA AT FFA B2 BgE A3 LA80
= BCIL, BPI, BSI, BHSI®} ##H FFA HEE ARSIt B4 4=
Clarksons Shipping Intelligence Network®} Baltic Exchange©|t}.

HA FEL Clarksons Shipping Intelligence NetworkollA A|&5
= Alo|TAto]Z 5TC 2%U(Average of the 5TC Routes for Baltic
Capesize Index), TH}ErA 5TC *U(Average of the 5 T/C Routes
for BPI-82), =XetaA 10TC 2Y(Average of the 10 T/C Routes
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SYMEAHH(FFA) ZZGIAHIE & SXIE 24 04

for BSI-58), AtjHA 7TC +YU(Average of the 7 T/C Routes for
BHSI-38)2 ARERILE. oli= @A AFY] Ao|ZAto| 2 YEYl= A HE,
SAAQA AR S whgsith. FFA o WH4E2 EF Baltic
ExchangeolXl A|&sk= ElolEE ARESIYIHE FAFCE 171dE
FFA(capelm), 1¥7|% FFA(capelqg), 1¥9E FFA(capely), 2¥&
FFA(cape2y)E ARE5t3Itt. o] FFA HE2 2424 &7, 571, 714 Al
AL Yedl= AR, A =9 njg 7IdE shgttal &

% 9l

Baltic Exchange9l4] A|33l= FFA dHlo]E|E BFA CAPE(STC)Z
e A9 R, 57 F8 784 FE(C8, €9, C10, Cl4, C16)
9] 71 8AAKT/C) 7+ B 7|§te g 3ir}.33)

178 E(capelm) 7F¢ ©@7134Q1 A Algote] <nlee] A% 4
ol tigt A&Z 7FssH et 12718 (capel Q2 & 3709 9] A%
1ehof st 5714 AW Yebdth. 19E(capely)d 28E(capely)<
747 19, 29 39 A71H A A Algote], Hoh | mjEe] A%
ol gt A&5E 7FssHA gt

o,

B4 7172 20179 49 2195 20249 19 1297HA& Clarksons
Shipping Intelligence Network®} Baltic Exchange®] A&E 5A]°0
GH 7S AIERE 7P 27 AAmE E-83h A= FFAQ] 1A
SR T2 A9 7P 2% ERE wo] At o] g TRt Al
9] HlolEE RAC RN, Alo|TA|Z ShEAIS] AR LT
%71, $71, 471 A7 FHE o= el

33) Baltic Exchange(2024), p. 75.
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4 ’|> A E|I %'.I
B 43 =X
cape Average of the 5TC Routes for Baltic o Clarksons
Capesize Index Shipping Intelligence Network
capelm FFA 171EE Baltic Exchange
capelq FFA 12712 Baltic Exchange
capely FFA1H= Baltic Exchange
capely FFA 2HEZ Baltic Exchange
pmx Average of tgeplg’_;éc Routes for Clarksons Research
omxim FFA 17082 Baltic Exchange
omx1q FFA 12712 Baltic Exchange
omxly FFA 1H=Z Baltic Exchange
omx2y FFA 2HEZ Baltic Exchange
Supra Average of théas1|95T8/C Routes for Clarksons Research
supralm FFA 17082 Baltic Exchange
supralq FFA 17|12 Baltic Exchange
supraly FFA1H= Baltic Exchange
supraly FFA2E= Baltic Exchange
hanady Average of tl?twl-e|S7I—T3/§ Routes for Clarksons Research
handy1m FFA 170E2 Baltic Exchange
handy1q FFA 12712 Baltic Exchange
hanady Ty FFA 1E=Z Baltic Exchange
hanay2y FFA 2HEZ Baltic Exchange

2120179 48 2192 20249 1€ 1297K2| A=
Xt=Z: Clarksons Shipping Intelligence Network(ZA4: 2024.5.6.); Baltic Exchange(ZAe:
2024.2.10.)2 &=ot0 XXt e
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FFA 7V4, 3] @7] A 171¥E(capelm) U3} of-$- FARSH
tofzbEo] @718 AR 53 S50 R
2

eS Helt}. o= FFA A 3
HHJ5kal 192 yehdct HhH, 1WE(capely)® 28E(cape2y) FFA
7HAL AHH o= QMYARQl FAIE HolH, o]= A7|H AR A vt
gt

FES} kgl Ho Ao 293} FFA 7140] 8 ZEH W3l uket
BA BREglth= Aotk A& £0f, 20209 = F2419 WY LAY
T 2E AH7L F45] stEgloH, ol A 3E 7)o 4t dScte B
H< Helth X3 FFA 74, &3] A7182 99 524 e 43t
A71= Aol Atk ole Al Fojatsol @714 HedS Hol 4714
AR FB2 AEct U2 AlARRITH
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2 dEAEe Hede Aok, A FoiReolA sasvt 7t EH
AAUES Al mebA siAde] 32 olsistaL 53k {sh
e LR ofdet FFA 7149 A 97 Lesfjof Tt

i

Ol

(28 4-1) HOIZ 21t FFA 712 F0]

(9l €2

90,000 -

80,000

70,000

60,000 -

50,000

40,000

30,000

20,000

10,000

T T T T T T T
2017w50 2018w50 2019w50 2020w50  2021w50 2022w50  2023w50

— CADE

capelm capelq

capely cape2y

AtZ: Clarksons Shipping Intelligence Network(ZM: 2024.5.6.); Baltic Exchange(ZA:
2024.2.10.) X2 HIEIO 2 KA} &HA

(O™ 4-2)= A°I1Z 93} FFA 7149 g2 Yehdn e
m¢- 2 MEdS Holn, 53] =419 WY oz Qlsf 20199 T
B 2020 2o SEAR HES EArh AClZ AF TRt w719
FFA 714 Afolof 7Jet A3aA 7t EAstH, A= vt JaAlE 2
At o] Jze HAA AP AT 59 offEe & HolF
™, ol A FoztolAl a3l fdEE|e] S244S ARt
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(O 4-2) H0|& 21t FFA 714 U E
(91 %)

80

60+

60 -

-80

T T T T T T T
2017w50 2018w50 2019w50 2020w50 2021w50 2022w50 2023w50

—— dcape

dcape1m dcapelq

dcapely dcape2y

Xt&: Clarksons Shipping Intelligence Network(ZA4: 2024.5.6.); Baltic Exchange(ZiA1L!:
2024.2.10.) R2E HIZOZ XAt &

gEgt W5l 7|2EATS (E 4-2)9% Zh AolZ 29
18, 673‘;‘Eﬁ ol AR & i S sEof st
ZRF 72 10,0002 wlEkold 29J°] 2003~20084 &

3 AfolF 59 F43] A5, 20089 22 897 of
& WE4e Holw 5,000~30,00022 AtololA ZA Atk
& o, dAY 29 pE2 AHHoR Foot JHEal = 5
WA= 11,0292 82 718 =7 vebded, ol asAd

g NrgET Bhgt 233199 Hugt 83,1202 Aol
L Ao| Ago] BYT AL HFES iR, ol B

h= o= - =

o Higjg

o H NS @

T
40 ot fN = rr 1o & rlo

ki
X9

2

)
o
l

gt HP
tE o rlo

od, o &
é‘

A5}, A7etd oIE, WY 5 of7]13] 53t A wiztsHA HHEske
A} B4 & UEhdt. 55] FHgk2 20219 22419 ey
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el
i)
AT
g

Shal e AlARIT &7 A=
APGOIA HsAdo] B A 5&% Ecﬂfﬁ} 51*%,% 4 303%*319} 2 Sgk
55,7792 9 ¥fe BEAGET FoHpAE, s ddet HeES
e, ol= 17iEolehe Bl 2 71t Stol= A ARol 24
HE 4 e HolFw, @714 A A9 54249 +8-55 Wt
Hgd 29z £ 4

1571 E(capelq)d] B2 18,252E8 %, 17f¥E(capelm)Ett 2F7t

wolAith, ol A% HolaiEo] 371408 299 4% g sty
91eS ettt EEEA: 788588 HE Fastel, 57 Aol
BIEAo] Zol51 9SS HolEth A4yt 6,0602 e HAg 42,752
2e Alol9] Melt B% SAHdRE|, ol JEHel Ao dat
717k Yokl 98-S AARIE, 287] AiZe] HolFi ofeigt HEe
AAA, R A 4 W), Te3 3714 $0-2F Aol B
o A4 AN 4T 4 Yot

19 E(capely)] B2 16,3579 2 &=o] =A Wolx} ol= %
o7 A1 Zojzlso] &9 sl dulsla LS YEdLh BE
7} 3,61298 2 IA AT AL A7) AvoA HsAo] dAJ5] =

_4

a

3[“5‘ o

28 ojjgict, 243 62112019l 29 27,7728 Afole] ol
WSl 71402 Aol ASHE Aolekt 7IthE wrgaiet. ol=id o)
g A7) ¢3 A 3 A9, o3 Av)Hel 22 A4 Al o



SYMEAHH(FFA) ZZGIAHIE & SXIE 24 04

)
_‘1
/\
0
o
o)
D
¢}
=
1o
E

A= Ba2 15353982 7M W2 52 HolaL Qi

A718 0z 9ol HE s Aolghe A dde W
P IR 2,483 R = 7H Aof, 7] AdigolA] ®E/de] 24 &0
w= WERAT. 2t 5,550 29k HTgh 21,392€2 Atelo] 7HE

Q= 2dolgk= 71 717 B9t Alo] Bt 3] H(mean reversion)

2,
FN'

|

$2 N
o i
o bl

A
oL U

oZi on, N
:
O

S 59 Foleks 7|thg Wit oleist WAL H71Ael HA| 4
A, A A w8 QA8 3 74 sk 5 724 a9lso]
sgtdon 484 Ate AT 4 Ao

o= 2
Aoz qtr]7

A% b o84S Baglo] daske WS ngom, o
L 7] Aol et Ae] BaEel A wigsk Ao s
EF, W17 Aol 84S EERAL D7) Passlel WEAo] Boltt B
%2 BTk AP ARG WOIE W7 BolasE Fob, 3]
Akl ©7] Aol vlef FeHHel 744 WES @ Atrks 3L vepd
o}, oleid JEe sheAge] S4u vleel] that A S 71
£ ¥ WgskL Qb o= B

H 4-2) 7|=8HE

(9l )
g L7 BEEHF e B3
cape 18,673.54 11,029.78 2,331.20 83,120.00
capelm 18,716.67 9,020.69 4,303.00 55,779.00
capelq 18,252.77 7,885.80 6,060.00 42,752.00
capely 16,357.66 3,612.06 6,211.00 27,772.00
capeZy 15,353.22 2,483.95 5,550.00 21,392.00
N 351
R FR 5
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H2E 244

1. ZHelX[HE FYLE

31799 712 gL A4 HRsk Qi BE g 7149 Estaiom
_"51 l:ﬂ-lxﬂ'a}}:_ 7]-ﬁ 131‘5 AgE % %HA

=, 7] {lsf A=AgolA &
£} BHEs ZAAE Foke Aoloth s|AHl&(hedge ratio)> ZEE
29| FARE FAslel= o RS AE A9 Hl&o|t 49 F
8 532 29| fAH[E&Z A= Aoltt. HHfA &2 7} |A]H ]
go] @45t x} of= A5 E3o] wet GEtnh3d) o E 0] 4
AFIAIE&(MV hedge ratio)?] 3¢ slAlE ZEZF *O‘%(Rh)«l
Ab FASHE BHEE ok’ Z|gad FdSKmaximum expected
utility hedge ratioq= &4 918 ASE 7K AL 7|Ha-8-S o]
slote AL HAEE 336

nrlo:.:

AASAE G AW A QuAQ e AdEss
(Minimum Variance Hedge Ratio)Z, ZEZEZQ 49
A%l o 8E £ o] Hle2 d8 A= YE

4B 5080 BUOR the 3] sl

m

©)

TAHOE [4] 4-112 9= vies AR G Dol AE wie ZAA
o G G 799 ZEETRE TP SoF Fe A4 ¢ A9 &

2 9 A% 7148 Uitk R} RE 27 B Sol8i 4 SolE
23

34) Chen, Lee, & Shrestha(2003), p. 435.
35) Ibid., p. 437.
36) Ibid., pp. 438-439.
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Z2]0E X% ZEET] Q(Hedged Portfolio)gha stch. 34|
FEZE]00] 2ol R L t}oT} 7T}3)

C.F,
—= Tt )\|4_2
cs (4 4-2]
<5}+1_5}>
= Al 4-3
R, 5 [A] 4-3]
F;H_F;
= Al 4-4
Rf 1;; [ ]

2 HZ(4=0))o] T-oA] =ol%]7 %
(A V)3t A& ) 42

-,
ful
o)
oM.
o

0

~
1
H

ul
il
)

to
1o
4>

[41 4-5)

[4) 4-6]

Z9] WEpol2 As, =log 5, — log § ol A2

37) Ibid., p. 435.
38) Ibid., pp. 435-436.
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SR E&(h B= H< AEst= Aol

Ao A Ml Aot = 54 migrol wet @iy 7P gy At

L= A4 JRHlE2 FHAEAAH]E(Minimum Variance Hedge

Rauo)o]l’% Johnson(1960)% ZEZZQ S FAgfsto] o] Fx]H]

3 EE5k=T, o714 A2 SIAE ZEEY 9| 717 $i3kY] FAbo|
o5 2 Zol Toﬁ_‘jr-”)

Var(A V) = C? Var(AS)+ C; Var(AF) —2C,C,.Gw(A S, AF)

(4] 4-7]
o] A% FAFEAA &S ohZt Zh.40)
, C
H, = v CQuv(AS AF) &y 45

E= Y (R)E AL Var(R,)E AH8st] ZEEFQ A8S U
EfE AR A HE-E T} o] FolAle Var(R,)E& Faststo]
T+ 5 Atk

Var(R,) = Var(R,— ' R,)

= Var(R)+ (')’ Var(R,) —2h" Cov(R,, R,) [4] 4-9]
=0+ ) —2ho,,

o] 3% HaFA AW e Tt E.

o R o [4] 4-10]
Var(Rf> of
39) Ibid., p. 436.
40) Ibid., p. 437.
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(Minimum Variance Hedge Ratio)¥]

3t7] HaL Aite] Zhdsitte Aol 18y dRkE o= éliv‘i—é‘cﬂlxlﬂl
&2 A" ZEZT RS 7|tedES “*10}71 'ﬂhoﬂ 9

B
b
e
o
)
=
o

e oo
ill
ol
i)
17
0
2
>
N
N
+d
ot
o,
:\9
m]o F
jo_l U
i)
ol
Y
)
r_>‘:
i
)
19,
'rr‘
19
N
=
I
19
A
S

VA AT S| A RIS e, o] Hl&2 1o]H 3L §A], 0°]H
A&7t gl Qnlgtth. ot P¥(Ederington) k= #AF THaE
2 RIS SHot= ol A AFHEEHH, SRHA] g2 ZEELQ o
H| A8 ZEET Q9 F4F T4 vl&E Yehdth 7t 833 o= 4§
AH TEZ Q= BAlo] 7P W2 LEEF| Qo) X EHR] g2 LE
E7eet A" ZEEL Q9 FAES 47 b3 WAz FHH
T} 41)

Runhedged S - Sl‘*l [)l! 4-1 1]

Ryptges =(S—S-1)— Iy X (F—F_)) (4 4-12]

AN Rpeaas AAHA @2 ZEERRY A 80|,

Ryps DAL AR 0} wishe M 8E A8 SAH &

41) Buyukkara, Kucukozmen, & Uysal(2022), p. 97.
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2 74Aola, 1= ¢+ Qo] s} AE Aol ) A H xE
_{[\_

£229 g2 A5 EAAY T AE ZAA B Al 48 A
ojoltt.

T the A Hde A ZEERGIA | HEA) &9
Bite g AolHnt.43)

var, = o (4] 4-13]
var, = o +h} X o —2h; X0, [4] 4-14]

Ederington(1979)2 3R] HL 7 3|x] ZEEZQQ} H|F|A] X
EEYQ9] Bl A H[ES ARMgIt}. A RINHE: Effectiveness of
hedging)e AHA ke ZEED]| Q0| HAly} vWalo] JAd ZEE
o] Eito] AT HlgR SAY o Sl #AF Fae t3d 2ol
Alskgtct.45)

i

var. var, Var .
u h Hed ged Portfolio
HE=—"“ —""—1— [4] 4-15]
var, Var yuneagea porisotio

2) Ibid., p. 97.
43) Ibid., p. 97.
44) |bid., p. 97.
5) Pradhan(2011), p. 114.
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HE=10]9 A% Aoko] & 25| A73to] Fato] 100% T4

29 etk HE=00]9 42 Ako SASLE Aol 4ast o

o A el a0 o1 o o)A Z12e] wek 2o -
9]t} 46)

3. 2 HXo|X[HIE H oflX|gn}t YUY

2 ATolAl= FFAY SXH[E&ER SA&RE F74s7] fls OLS,
VAR, VECM, DVECH-MGARCH Z#< &
B2 BgS dgoto] FEI FFA 719 B9 BAE 23 OLSe
SR &S DoHA FH R ok BH

mlo

==

=7t %}Xﬂxﬂ. A i«lﬁéiﬂr 7| 5%3= 493ty DVECH-MGARCH
L 7t

1) 2&1. OLS(Ordinary Least Squares)
A8 A H] &S ok AEZQ WO 2 Ederington(1979)<]
LS HHEE AMSSITLAN) EE7HE 482 AE7H 980

O
sl 33t AR H|-8 23?79&]4 71872 AE/AT AE/FA

46) Ibid., p. 114.
47) Buyukkara, Kucukozmen, & Uysal, op. cit., p. 96.
48) Sahoo(2014), p.11.
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Ry =a+BRy; e, (4] 4-16]

d& 501 717l A7t 1019 SAHlE&2 1°]1, o]+ &3t A=
SHIA7E 10] == @<l A(naive hedge)olth. &, & ZEE]Q.9]

S SR Ae ZEET RS ] o 2= AEne Ae YE

o COZ)(V 7/f>

var(rf)

SAEIE= AE 7HE

o Bk e A= Al RP2 24T & 9tk R BAE 314
o g 93 Z4 ZAYL et o] AL R*E= AR 714 HEo|
o3 AYEE A HA &S FE 714 WF Bako] agg Tkt R
#Hol =258 X8t =rh= 9u|o|t}50

Myers & Thompson(1989)°] A& gt OLSS] EAIH2 dAj o]& 7
gt AHE AMEShe 27F E2 HYHE A F2 32 HUES

= Zoltt. Myers & Thompson(1989)2 ¢ Ao ZAF FE Ak}

TARE AREE A2 AR o] B8 Ao A Hlee] 27 H
AL o 22 FeHiE FokA =rt.s50

49) Buyukkara, Kucukozmen, & Uysal, op. cit., p. 96.
50) Ibid., p. 96.
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_&: Quv(AS, AF)\QFI (Al 4-181(20)
7 C Var(AF)Q,_, h

AS =X _atu 4 4-19]

AE=X_f+y, [41 4-20]

o] B HaEAtsIAuIEL HdgE FHA= [4] 4-2113 go] Fo

[A1 4-21]

1) Chen, Lee, & Shrestha(2003), p. 443.
2) Ibid., p. 443.
53) Ibid., p. 443.
4) Ibid., p. 443.
5) Ibid., p. 443.
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AS =a,tu, [4}4-22]

AF, =8, +y, [Al 4-23]
Z, dET AE 7HFo] S REVL QIE QIE dAYYIE tEgdE F
FAAE FLE Zolty, 1¥X3| %L‘ﬁ OLS 3|AA(A] 4-191, 4

A& B Qo B A% ATolA OLS WS A3
Ak o] e SAAHEo) A7k ‘ﬁi} 5498 20l o Cecchar

o o] 42 ol 4k m )

2) 232. VAR(Vector Autoregression)

VARS @A) g3t 3 g BEE Defet Bl B3 AR} A
ABBAZY Q7] thel OLS B3E fashd k. mebd g Jun
A% AAS) o) ol VARE ofelgh 2 ARFS mefeiet o

RS _as—i—ZBSlRSl‘ Z+ZYF] Ft— ]+6St [4] 4-24]
=1
R a/F—i_ZBFz Ft— Z+Z7’5]R5t ]+6Ft [Al 4-25]
=1
56) Ibid., p. 443.

57) Sahoo, op. cit., p. 12.
58) Pradhan, op. cit., pp. 112-113.
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o71M QK €4,9} epe EHR O R FUSHA EXH(IID: Independent

Identically Distribution) g #Ejolc}, RE W7} YR o]7] wjio] of
H T WEHRIA] E= A ARIA] XS I g7} Qi

AL IS (4 42613 2.

h= [4] 4-26]

o] Aol [4 4-2713% &t
var(es)= o5
var(z—:E): O g [Al 4-27]

Cov(ssw “:Ft): Osp

el < AEd A= 7H4 Aeld P4 EAlisks F714d #
AE Z2SHA] Eetthe Zolth E3 dEW AE 7149 AJAZHZ wst
= A Sl e ALRi59)

VAR WAHA0] 7] 482 Ao FA9E VECMZ °& 118
St W2 oAkl WEH AE Ak A
AT AE 710l A71H R AR AR SRIHY, dE 7H4T
A 714 719 7] 3422 ZASk: Aljte VARS 742 4 ot
(Lien & Luo, 1994; Lien, 1996).60) w2ty dET} AEo] F2EE o]

59) Sahoo, op. cit., p. 13.
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%) W= Engle & Granger(1987)9] @x4 mgo] #&s|ch,

Ry =a ZﬁSiRst,» ZVﬁRF AL tey [4] 4-28]
Z.:1 i Z.:l t—i

Rp=a, Zf@ﬁjast,. Z7fiRF AL tey [A 4-29]
l:1 i Z.:1 t—i

(4] 4-28], [4] 42900141 7
4 sletE R she QX AToR, $4MATt old Y17k A7) 2
HAjo] o8 2HEAS 2,
ARG YA Sof A2 A5t AL vlgoR 2PH o] 2
% A0 WA U Slolo} Tk et vold s WL AL §
5 A9

L H1)7] Tl Ho]A| A VAR] QA4 2
o}, Hlo 1%(2)‘: 9% Ao 18 ASE A gos Z=F-§
%ol ekl 4 girk.6y

1) 220k HARASA &S AAsE SAF P VARS A
f3to] AN 4 k6D AHAEISL VARI: 2 h= L7} ®
t}.63)

VARIF VECME] Afol= QAR WpRA] Hlo|Al A7) Eobdth= A
ojtt, ¥ mPo] T AAE =T wl= VECMO] VARS X3t ©
t}.64)

60) Ibid., p. 13.

61) A+-E1E5(2001), p. 27.
62) Pradhan, op. cit., p. 113.
63) HaT-8155(2001), p. 27.
64) &

Eel
HAT-EE5(2001), p. 27.
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4) 2%4. DVECH-MGARCH(Diagonal Vech Multivariate

Generalized Autoregressive Conditional Heteroskedasticity)

VAR, VECM & O|A7IA 9] R Z2pe] B4 2 A& AE A9
FAto] 4T ozt 7 7] W oﬂﬂﬂl%—% A7) S50 of
3 U7gsirt.65 Qg0 gt AAE dole= I}
(Bollerslev, Chou, & Kroner, 1992)E ZHAG %“?_E.QE A7k
W WEAgoz dA otk A& U dE 7149 & At wat
GEAE TEEES ARCH &32 l5f sAH]& 2 FA &7} 4o
HH4%t 2oz wygd 4 9tk DVECH-MGARCH 2@l Alﬁl%ﬂﬂ
ARCH B35 Z&sto] A7t w2 XA 9] A& Alol= H T

< £r}.60)

Bollerslev, Engle & Wooldridge(1988)°l <Jsll 7Hete dHlt VECH
MGARCH E¥2 oh23 gt
y, = Cr, e [4] 4-30]

€= H}/Zz}t (4] 4-31]

- (41 4-32)
=1 j=1

ojnf, yi= E&HWEZ o]R2olx mx ety C= mj/HLE o)2
mxk PPolt}, r= EPYHSE o|FojA kx1 HWEHE, 3,9 AR}

£ w4 9k 7= A7) gt dsiel 2R B4 3

9] Cholesky QI1oltt. = ZHZ O FYUSH HAS T2

=

-

=EIRek

Gt

65) FAT-EES(2001), p. 27.
66) Sahoo, op. cit., p. 14.
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oo}l mx 1 HlEoltt,

h, = vech(H,) [4] 4-33]

o471 vech T t) Bdle] M7t @ A2 AuEE BT o2 S
o, vech@ 3): (1.2.3) g FAHE WS 2 9l s= mlm+1)/2x1 2

719) vips: ol
s WEolk. 7t B

2+ A= m(m+1)/2x {mlm+1)/2)} 2719] o
= mim+1)/2x {mm+1)/2)} 3719] w7

o},
Bollerslev, Engle & Wooldridge(1988)= [4] 4-30], [4] 4-31], [4]
4-3219] A¥t VECH MGARCH X.go] tojElof| H-&5}7]ofl= AR

(4]
A
FAstha i, wetd A9t B FES ti FEE AT AL
AlQrgict. o]t A|gt o] sigd 22 iz VECH MGARCH Z3 2
2 424 ok iz VECH-MGARCH 232 [4] 4-32]15 the3} Zo|
iAot #@ & Stk

b q
H =5+ ;Ai O€,_ & T ZB;'@HF]' (4] 4-34]
= —
o 4g @I HBC) WA PP EAHA chext Lok
. 2
D Css ayp Ay Q3| | & By Bra Bug | | B
R\ = |Csr| + |1 @op Aoz | €8s + | B2y Boy Bg| | By
Pyl Leprl,  L@a @sp @ 8; i Ba1 B3y Bas ] [Nys],
[A] 4-35]
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Ho

A7, hye 2K SRACIAL by o b= A2 23,9 6,0 =

5 ¥E o9 fY ] 84 = 9 BF 9 Al HHo| aEH
5 OBA 7o) AEAlE 4AT AeE ZEEthBollersley,
Wooldridge, 1988). Bollerslev, Engle & Wooldridge(1988)
2 FEA 94 b, o 2AR B 84 by, Db O] HZHADE TR

Bollerslev, Engle & Wooldridge(1988) #4412 oldje} Zt},

h,=C,ta, &, +tBh, [4] 4-36]

hpy =Gy T 1€ 1B [4] 4-37]

By = Gt aygs, F By [4] 4-38]
AIZE 7HE SARlEE AE 7R AR 7HE 9] SEAN AE 7HE 9
TAE Atol9] Blgm FAHE A7 7P SfR|RleE A, = Z;ZE LHEH]

67) Ibid., p. 14.
69) Ibid., p. 14.
69) Pradhan, op. cit., p. 114.
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H3E FFA Z|HolX[H|E21t ofiX|gd} HlW &4 ——

A38o| A= OLS, VAR, VECM, DVECH-MGARCH 5 Y] 74 A=
BAIE Y-S ARESte] FFAQNEE, 12718, 198, 2989 HH5A|
H&S FA3 ke A e ARE SR et 294
Ao A3t ¥so] U HoEt

, I <kl 100919 vt
ol ZAES Fshe Aoltt. 1 vt FAule2 AHHA=Z, Y] &+
e HAsHAY AdeAlPde] WeAdel o Ao dehE o AR B
3, 12 20k JAES LHEIAR, FEAL] Wedel o Al
HEEAY F7HA AE A4S S8 | 344 31A Aol "asitt
A BEEE e ARSET HFAMER A 24, Ad A=, A
vl 5 oI 819lS AHste] AYHEN

1. #0|Z(Capesize)

(& 4-3)2 OLS, VAR, VECM, DVECH-MGARCH Y] 7}4] 2&g 7]
REO. 2 9F Alo] X FFAS] SjA[Hl&ott. SAH&2 1g=(1m), 1271
(1g), 19E(ly), 2@=Q2y)ell Wl +4Ht.

OLS =99 A9, SAH|&2 0.070°014 0.544 Atol& vrepubm, Aok
717k0] dojdas FAHlEe] Hddke Ade Eth 17Hd AlelA
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Mg e HR(0.544)2, 26 Ak 7H e H2(0.070)S LEkd
t}. ol OLSS AH§3 Wl 7] Aloke] HAs|xulgo] o &1 7] Ak
o A9 o Wk 2 AAR,

VARS &3S u AL 0.22009014 0.551 Alojo|t}. 17]EE]
A 7P =2 H18(0.551), 29E°1A 7P 22 BE(0.220) ELItt.
OLSet PEIZIA|R Ak 7]7to] Aojd45 FA|u]&o] Hidl= FFZ
Holn, E3] 7| AYo)A OLSS GARE e Yepdct

VECM=> OLS2t VARO| HI3| HHHCRE &2 sAHl&S HolH,
0.554°14 1.535 Alo|2 YEgth 187[ENA 7HY =2 H1E(1.535)
<, 29EA 7P W2 H18(0.554)< UEbdtt. Ak 7]7o] wE FA]
£9] W37t OLSSF VARAE T2EA AR = AT, H|i

A H
o

iy
fé

,

rlr
ojN H
N,

182 9x)51= AL Kol o] VECMo| &7 Aekkch

oA € BTG 5 UG AARTE

el
g
A

DVECH-MGARCH®] 4%, 3|x]8]&2 0.306°14] 0.803 Ato]=2 et
vt 2dEoA 7HE =2 H]8(0.803)S, 1E7|EoA 7FE Fe HlE
(0.306)% ERItt. VECMI}F FAFSHA Ak 717to] AojALE §|A|H|E&0|
S718he %= HolAR, 1 S7HE2 VECMED At

202 VECM OLS?t VARETL} H| WA &2 3|AH|E&-S LEFY

™, Z7] AL1E71E)0lA Ed] FE=Zl AIHE Eeltt. OLSY VARY

$ W7F A4E §AHE0] Fashs §HH, DVECH-MGARCHE &

HAH 0= F7lol= AFs Helth o]2|eh ZJol= ojf Hdls AEst=A]
o w7 Aol & S 1A & U AR

VECM 2= 53] 7] Aokl thef of AF29l 814 H2ue et
Uh 9, OLSSF VAR B B440l 814 W8-S eItk LE wdo]

97



A A 717k0] dojdaE WEdo] Sk Bl AeH, VECM=
At w= mEoA 7] Akl FfAHl&o] T &Pl HEo] .
ojg|gt Ayl= Hdl Meo] Ao|Z(Capesize) FFASY] FA] Heko] FQ3t
&= " 5 U2 BT, 53] 571 94 A7) At B 1
Ao]7t B & FEBA 4l5et o] TRsi

H 4-3) #H|0|Z SliX|HIE

=23 5| X|H|2(Hedge Ratio)
Model m 19 1y 2y
OLS 0.544 0.295 0.349 0.070
VAR 0.551 0.273 0.410 0.220
VECM 1.034 1.535 0.634 0.554
DVECH-MGARCH 0.455 0.306 0.747 0.803
Z: DVECH-MGARCH= a4t
INE=RPSIN RS

(¥ 4-3)2 Alo]& FFA A H[ES A3 T8 g 1784, 18271,
19, 2d9] utrlo] gisf OLS, VAR, VECM, DVECH-MGARCH Zd&&
AAbE oA H]E&S vt Tt

DVECH-MGARCH ZE(H2 A4 7P & HedS HolH, A
of w2t ZA Weohe 54 Yehdth §9] A7I(14, 29) 1z
HEEo] o& FhEAY, I8 oA &5 #E T-HEY o=
DVECH-MGARCH Eglo] A|&} 2719] Wslo] o9 7iztstA Bh-g-5iH,
4 A A AT HE AAR
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= 4% &S fAskE EAE Bt F 2d BF (A2 1 1|9k
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VECM@FE FA4)2 71170, 187)olAE 19] 77k 3 /At
™ QYA Ql SAHlES HRlth E9], 1| 249] 7] AdoA= 1=
Z351A] 9kl ARt =29] SIAH[E(F 0.6~0.7) AlAlsHH, LA
Hoj= B} 453 oA A= Akt o= DVECH-MGARCHY.t}
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71(149, 2¥)olA+= DVECH-MGARCH 29| #EAo] o8 T8

0l HlE&-Z FAISH g WE/dE W3ttt o= &

7] Ao dps Kl 7t A7t B FEHAY, FA] A=k A A
A

K
<
es)
®)
=
rlo
2
o
i

(o]

99



(1% 4-3) 702 & X|H|E O

_______________________________________ 16
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9 144
8+ 124
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hedge_ratio_mgarch ~ ————- hedge_ratio_ok hedge_ratio_mgarch ~ ————- hedge_ratio_os
————- hedge_ratio_var ————- hedge_ratio_vec ————- hedge_ratio_var ————- hedge_ratio_vec
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o mE FAaRE HofFi .
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OLS B3 17/hE&E0A A a7t 0.192% 7 &2 w2 7155t
@718 o= mje gypHoltt Iy 1E7]E0A= 0.033, 19= °1WL
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0.033, 1UEIAE 0.01308 &840 Fgtetul, 2UBIAE -0.002
2 29 %S 7128 A7 sxole A Ut

bol' B

VECM 2FL 17]14E0]4 0.0360% Aoz I JAaNE B
ojm], &7|H{ o2k ZE4o] Aol 1&7]E0A+= -0.5602% &
40| A #Ast, 13E A= 0.004, 28EA4E -0.0312 YERY
71RO R E BRI AFE HRIth o= Alo|& A =2 WEdT
T34 BG4S S8 BtYstA] £33S AlAbeHH, VECM 232 H9hA

DVECH-MGARCH E%Z 171€&0]A 0.1762%2 &2 A ax
Holm @7|& o0& gg&&olr}t. 1&7|[E04= 0.0282 S} vha
SEARE o As] g9 FHE AAsH &E&Folrh 1dEAE 0.0212
£ 29 7MY =2 dREHE 7156 F7] slAlelA §5] 5T Hiot
o} 288004 -0.0118 39 g2 7I1EsHA|9, thE Zgo Hlsf Ath
Hog 22 9| Fro|tt.
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ogw AYI £F9 IS fA5H, Aoz PRl 7] A
ko 2 HylETh ¥hA Naive?} VECM &L Alo|& A]Z+9] H&A]

o
=
S20] WstA] Eofl ©7] 2 A7) HA] RolA HaeAdl A9E Y
Ehiteh olefR Ak Al Aol W14 W 314 kA B
2] B9/4d< 112¢ 1, OLS? DVECH-MGARCH E3°] f2ju|et A9
o] % 9ee AR
H 4-4) H 0|2 FX|E 1t
Model Hedging Efficiency
m 19 1y 2y
Naive 0.057 -0.159 -0.033 -0.115
OLS 0.192 0.033 0.013 0.001
VAR 0.192 0.033 0.013 -0.002
VECM 0.036 -0.560 0.004 -0.031
DVECH-MGARCH 0.176 0.028 0.021 -0.011

W EHPRIN S|

2. IO}LP2kA(Panamax)

(3 4-5)%= OLS, VAR, VECM, DVECH-MGARCH | 7H] 2d& 7]
REQ2 oF mhpers FRAS) SA[Hl&oltt. FAHE&2 17hE=(1m), 127
=(1g), 19=(1y), 2d=2y)°l dish F43A.

OLS9] 7 slAIHlE& 0.166°0A41 0.307 Atelelet. Ak 7]7ke] 2o
$2 gAulgo] AAdhe FFE HAl) o= OLSE A8 1 ©7] 7
o] HHs|AEIEe] o wal A7] Ale] A4 © Hrks A& AR

VARE Z-8HE& wf SAH&-E 0.269°14 0.369 Ateloltt. 2EEo]A
M =2 HlEE, 127100 7HE B2 vles 7Rl A2 R YET
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Ak 712k U FE ATE YA, 531 VIR B9 0Lk
A e SAulgo] et

VECM=2 OLS?} VAR BIsf| 5] =2 slAHle= YeuH, 1714
E(1m)olA] 1.061, 1271E(1g)0lIA 1.045, 1dE(1y)NA 0.661, 29E
2y)°lIlA 0.5062& YeFgth o] Aik= VECMe| ©7] 4 371 A%l A
£9] =2 SAH[ES HolH, A7 AoAs Fadcts AFE Btk
A& AARRETE

DVECH-MGARCH®] 7% s|A]H]&°] 0.139°]14 0.230 Afo]=Z, OLS
4 VARZ} FARGH S Holtt, Ak 7|7to] Zojd4E gA|H|go] 7
aohs e Hlth

wpats Sl ARE FE9) HH, VECMS E}E HES] Hls
AP0 7 =2 A HlEE HolH, 53] &7|(1/1€E) 2 571 A=
71E)eNA 71 E3AQ oA MRS AXE 4= Qlet. o= VECMO] A%
HEgol et A EE Ay Rhdst, o] 9 3] gAaE #
2sk= d Aol As= AARIH. ¥HH, OLS®F DVECH-MGARCH=
Ak 717ko] AojALE A|H|&o] A= FFE Holw, B4H1] 5
A Aol At 4= Stk VARY % Aok 717t wE HEet wjeo]
UehdA] gkorou, ©7] AlgkollAE Ao b 2Ql Axtg Heltt.

(H 4-5) OiLIAA SlX|H|E

o3 Hedge Ratio
m 1q 1y 2y
OLS 0.307 0.287 0.283 0.166
VAR 0.325 0.269 0.342 0.369
VECM 1.061 1.045 0.661 0.506
DVECH-MGARCH 0.230 0.209 0.172 0.139
Z: DVECH-MGARCH= 4
Ihjl PSVN e
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(19 4-4)+= TpfatA FFA SAH[E-S £43F TJefjzo|tt. 170Y, 1+
7], 1d, 2d9 Y 7Hx] AIRE #H9ol] dis) OLS, VAR, VECM,
DVECH-MGARCH 222 AAbe s|2|8]&-E v|wstal it

£‘.=

DVECH-MGARCH ZE(d& AA)2 714 2 HEA4S Holy, T
e} 7] mFolA W7} 34 yepdth &3], A7I(14, 219) L oA
£ H5E0] O& AXL IF oA S5 w2 UEiH, A §E
of Wzet 4 A AFAZ AARRITE ol A 20| HiEA W}
£ 7% DVECH-MGARCH &do] t H3gt 74 HojEtt

O

OLS(#E7F FA)et VAR(ERSE AA) Bd2 A7t mat A3 4 &
A5hy QFgAQl EAS YeRAth OLSE 9F 0.39] A H|L&E H5H9]
AL s 2] MRS Altsta, VAR% oF .42 OLSED} Rt =2 Al

VECM(He AL Aol 2] wet 67114, 187)oIA o

2 HAU&S HolZrh WAL 1] /e g Holul o A3
2 d2] 2028 ALSH, (1Y, 20IAE o 05-06 42 £
sfof Qg Al X AeEE vehlich. S5, ThEst WA glo] el

FolE Holz oA, B7] Aellr 4844 4 AUt

o R AuEd d)(1719Y, 187])0l4= DVECH-MGARCH
HxzAo] 7P FA4t, OLS, VAR, VECM 2&& H|1 2 oFgZo]
T AP A uEE AAleH] o] ©dr|FHoZ mpuA AAe] o
7Fs/del o E 4 Sl dh, ATI(d, 29)oAM=
DVECH-MGARCH Hd4o] ¢ & ¥a/d< Hol, VECMo| Xt} &2
A HE&S Abet= Aol TRt o= A7|HoE A S84
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o] AW, ®d 7 A A o7t FEHAGE A & 5 U

20w, FUEA FFA AolA= @718og2 AA 2E(OLS,
VAR)o] QFYAQl g4 Ak A5 4= AN A7|H 02 VECMY
2o mdo] B} A8 4 ity DVECH-MGARCHE HEA &2
AolA 58 o UARE AUAIA 91 §ESo 2 Qlsf §A]2] &yt
do] Astd 7FsAdol AU

(1 4-4) TLIALA §|X|H|E 20|
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2017w50  2018W50  2019w50  2020w50  2021wS0  2022wS0  2023w50 2017w50  2018w50  2019wS50  2020w50  2021w50  2022w50  2023w50

hedge_ralio_mgarch =~~~ hedge_ralio_ols
————- hedge_ratio_var ————- hedge_ratio_vec

hedge_ratio_mgarch  ————- hedge_ratio_ols
77777 hedge_ratio_var ~——~~ hedge_ratio_vec

y) 2y
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> A b o N 3 B & =
A T SR S S (S A1
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PV S SV R S T

T T T T T T T T T T T T T T
2017w50  2018wW50  2019w50  2020w50  2021wS0  2022w50  2023w50 2017w50  2018w50  2019w50  2020w50  2021w50  2022wS0  2023w50

hedge_ratio_mgarch ~ ———— - hedge_ratio_ols
————- hedge_ratio_var ————- hedge_ratio_vec

hedge_ratio_mgarch = ———~ hedge_ratio_ols

————— hedge_ratio_var ————- hedge_ratio_vec

=PRI S|

(F 4-6)& TurA FFAS] tiofst w7 |(1I71YEE, 18715, 1WE, 2¢
)0 gt s|AEHE Zd(Naive, OLS, VAR, VECM, MGARCH)E &

105



Naive 2@2 17§EE00A A&7} -0.4742 Uehde, @71802
v ggHolct, X3 1E7]EAE -0.313, 1dEAE -0.161, 2¥E&E

AL -0.1652 BF &9 e 7153le] §7] SIS v aR uzg
FHE Rl RS A) 58 WENE A0 5719 B 4

“
4= 19 9&*— o], Naive g2 O]a
O

OLS 32 17/HEE00A A EZ7E 0.1162% H| 1A =2 3= 715
ofH, 47]d 07 8849 BG5S Bt I8y 1871594+ 0.060,
1EE AL 0.030, 2HEJ AL 0.0072 7]7to] ZojA4E a7}
Haohe, 71402 = ARl a3E Holv}, et AIAjo] 7
oF} 714 ARAE BHESHe §4E 185E o, OLS 232 &7
Ao BIHo| AR A7l 2jAT o= A7 ok

VAR Z32 17§€E)A OLSet BLatAl 0.1169] SA&IE 7|ES
o ty)doa gitzolty I 1E71E0AL 0.060, 1HE AL
0.028% #-&/Jo] AA} FrAsh, 2dEo)4= -0.00322 &9 g2 7
23 A7] Aol HAetA] Ut} VAR BFL @r|Fogl A% HE
AE Ao R Wge 4 AT F87IA AT Wlols SEI

thgatA] 23l

VECM 232 17§EE)4 -0.582& 3}71 =2 v9|a-&AQl A A
£ HQth 1&7]E0A+= -0.362, 19 1 £ -0.023, 2¥EAME=
-0.0228, S37|H o0& A7t tha YobA|7]= sHAlRE o ds] 29 g

71531t} ol TbErA AIRo|A WSt F BT 124 Wk
AHE 9HGotA] Z3e= AR webs] VECM 232 shpahA A%
9] B4 Aot g2 oA Mo wetEh
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DVECH-MGARCH 232 17§€E004 0.108% 9] s|A&TE 7]
Eotr @r|dog H|wd F&Aot} 187][EA= 0.054, 1dEA
£ 0.0392 ¥ A aHE FASHH 57 slAoM = I 59 a8
A4S BRItk 2dEAE 0.0142 oA35] &9 e 7123, o]+ Tt
gA Ao A F7|HORE ARl A HFe R &g Ve HoE
= 61 DVECH-MGARCH 232 Al #3549 Azt 7PA4 E42
2 gkdste] S7148%1 HAaa B A B UEhd

AEAH 0o g A FFAQ] R A}t B0 7|9} %7] A A
oA mPPE =213} xjo]7} Vet OLSY VAR 23S &) 8]
NA DA F=] 4TS EAPAT, S71% F71A= a7t F49] &
;o}ﬂﬂ Zﬂﬁﬂi‘ﬂ qg-Z gt ':L?i DVECH-MGARCH 2&2 ©7]9}
2l % 7155t 7H) dd e BTk
Naive®} VECM E@L& = 71{} oA HlEEHR] AIE Y oH, EI
©@7] SAollA EAHA Fart FEFlh
shputs AS F7E R 9% Aokt 714 43 WEAol Fa%t
E45 123 o) DVECH-MGARCH X2 go] 714
S|A] Ao g wE. A7|Ho2 = 7RI AT e Hkl
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(2 4-6) THLtHA S| 22t

Hedging Efficiency

Model T 1q Iy 2y
Naive -0.474 -0.313 -0.161 -0.165
OLS 0.116 0.060 0.030 0.007
VAR 0.116 0.060 0.028 -0.003
VECM -0.582 -0.362 -0.023 -0.022
DVECH-MGARCH 0.108 0.054 0.039 0.014
INE=MPSINES S
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3. FO21A(Supramax)

(B 4-7)2 SxghabA FFAQ] dAHl&E Y| 7FA] EE(OLS, VAR,
VECM, DVECH—MGARCH)— 7IHte g 17/1¥E(1m), 187]15(1q), 19
E(1y), 29¥EQ2y)°l disl #7435 Aol

OLS RH9] A%, FAH[&2 0.077°14 0.391 Atojoltt. AlF 7|7to]
oA Aleo] S71ske 4% Holu, 2d=0lAe tha aet
o 19=00l4 7H &2 HE2, VidEdlA 7P @2 vleS Yehd.

ol OLSE AT W & AlF 717oM AR vles HeRdn.

VARS 832 o A8 0.103904] 0.472 Atelo|th. OLSS}t &
AFSHA| Ak 7]7to] AojA4E FAHlE&o] F7lote S Eolt 24
BollA 7P w2 HEE, VIEEA 7 %S HES 7HX& Ao=
UEPTE o= VARO| A7) A2kl thsf| o &2 JAHEE A=
A ougitt.

VECM=2 o2 EdEo] H]gf| A4To] =2 sIxH[E&S HolH, 17]¥4E
(Im)ollA 0.969, 1E71E(1q)°1A 0.933, 1EE(1y)olA 0.592, 2W&
Q2y)°llA 0.4279 HlE&Z UEtith. o] Aif= VECMe| ©@7] ¥ 37| A
koA E5] A Q A A AT 5= Q1o A7] Ak g A4
& gAH|&o] Haoks S Helth= AL vt weka] VECMO|
D14 A #YE ASske dEo] A 4

DVECH-MGARCH R2&9| 7%, sA|8]&2 0.223°4] 0.619 Alo|=
UEhoH, 7] AR2A&)olA 7HE =& B1&(0.619) Helth. o] &
A2 7] Akret A7) AdoA T =2 9 1Hl° Z AlgotH, HEA
o|A = UAIT F47] Ay fAz weo &&E 4 Utk
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A S9) HH, VECM2 @71 2 571 AlolA 7P at4<l 9
A 2R AlgstH, VARS 7] AlokollA Heh g0l &2 A
&< vehd & 9tk OLS9 DVECH-MGARCH= AlSF 7]7to] &
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+ 24 Adgo] fxetutA FFAS] 1A Mol F4
o AAReIH, 53] Ak 7174 A ARk s

H 4-7) 023 A fKH|E

o Hedge Ratio
m 19 1y 2y
OLS 0.077 0.171 0.391 0.289
VAR 0.1038 0.207 0.428 0.472
VECM 0.969 0.933 0.592 0.427
DVECH-MGARCH 0.231 0.223 0.405 0.619
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ATS AL5tH, VECML Z=+Ao|1 AZ-A9] '61111 e 711'41@ =
9lt}. ¥hH DVECH-MGARCHY: $Izpabs 549 WY
SHAAME A UA]A] m7dst vkg-o & Qls)) A7 4 ?a% ﬂ%@ Zgo] &

(1% 4-5) 22404~ SXIH|E 50|
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== == ARG =1 i By 2
o I
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. - ; - . , : . . ; . : : :
2017ws0 2018w50 2019w50 2020w50 2021w50 2022w50 2023w50 2017w50  2018w50  2019w50  2020w50  2021w50 2022w50  2023w50
hedge_ratio_mgarch  ———— - hedge_ratio_ols hedge_ratio_mgarch  ———— - hedge_ratio_ols
————— hedge_ratio_var ————- hedge_ratio_vec — — ——~- hedge_ratio_var ————- hedge_ratio_vec

(y) 2y)

T T T T T T T T T T T T T
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hedge_ratio_mgarch ~ ———— - hedge._ratio_ols hedge_ratio_mgarch  — ===~ hedge_ratio_ols
————- hedge_ratiovar  ————- hedge raovec | |====- hedge_ratio_var ————- hedge_ratio_vec

Atz NAF &S

(F 4-8)2 uzhtA FFAQ] okt TV |(179E, 15715, 198, 24
E)of st IR EHE 2 (Naive, OLS, VAR, VECM, DVECH-MGARCH)
Hg H|wst Aot

Naive 232 171E0IA SIAaZ7t -4.2022 Uit 97|50z 4
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filo
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OLS 2% 17EENA X a7} 0.0298 H| A FootH, 127
EoAE 0.031, 1HENALE 0.0442 HX} SV $712 02 QFYAQ
ATE HRlth J8u 2WEAE 0.0142 Z4d] A7|dog2= &
o] oz}, ol= et A AR YA EAI F714 24
Hrgdsto] @7 9 F7] sx|o] st HPo R BFriEt
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ox, ﬂlilO_l
tlo ox r

VAR 282 1719E014 0.026, 1£7]E°A4 0.030, 1dEA 0.044
2 OLS9} §AFSE 20]& Holth I8y 2uEAX 0.0092 A4S &+
71402 AIHHQl G35 HRIth VAR 2¥2 fxafubA AJRR9] oY)
HEAHS ZASHe o] Ao, 71802 E QYA Q] BItE Holx|vt
714 T = AgH ol

VECM H32 171EE00A -3.9228 vi¢ Bl 235 HojH, |
w7l =0lM = -0.583% oAs] HlaE2loltt. 1dE04= 0.032, 2¥=

M= 0.011=2 o4 7RAdEA Y, ARkdor &byt AvE Holw

T AR BG4S S8 WHGsHA Xttt wEhA VECM 232
@719 A7) EFolA waEAll RPoE FrHEH.

2

DVECH-MGARCH 2% 17§€E14 0.0212 RAT F9] 9
FJE Holu, 1B7]EAE -0.0112 29 S 7|53 r|Fog:=
Aot} 28y 19E A= 0.04302 F7]|F o= fAHE A
Eolﬂﬂ, UEAE 0.0192 tE 10| vlg] Aoz U2 s
HQlth ol fReA APoA 5714 ToA HAIE Hejoh= o

TN N
My L fol

=
i

_4
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frojujgt 232, DVECH-MGARCH 282 %7] FA|ofA &3] F=3t
Tt JIE Bl

ATAHOZ, OLSY VAR EF2 @719k 571 sAlolA 7F antzo]
o, SImzpA ARY] EAY 7] WHeAdE & xR
DVECH-MGARCH 232 F7|4 22k s FAIste] 842 §A]
Azko g 1 wholct. HhH, Naive@t VECM E@L 59 7|7tof|A]
HggAoln, BE= Bgo] 7] sR(2HRE)olAl= AFA s Eel
o}, wabA OLSY VAR E3o] ©7] 9 57| SA|olA] 253t & Hol
™, 57| #A|o4= DVECH-MGARCH Z3= ¥&{3t vhajct.

H 4-8) +Oa2f2A fX|gat

Hedging Efficiency

Model
Tm 1q 1y 2y
Naive -4.202 -0.695 -0.063 -0.073
OLS 0.029 0.031 0.044 0.014
VAR 0.026 0.030 0.044 0.009
VECM -3.922 -0.583 0.032 0.011
DVECH-MGARCH 0.021 -0.011 0.043 0.019
INESPAWN RS

4. 3C|2*A(Handymax)70)
(E 4-9+ AYIA FFAKEZAAIHY sAH&E v 714 1d

(OLS, VAR, VECM, DVECH-GARCH)S E3f] 2435t Zxjo|c}. 3fA|H]
£ IEE(Im), 18718(1q), 1¥9E(y), 2dEQ2y)ol dsl =4=A

113



OLS] 749, SIXu1&-2 0.033914 0.238 Afolo|ct. A%k 713he] w2
U s solA AT 1923 2% Hrfo2 2 oAy
22 Uehlih. OLSE 54 Ak 7170014 eHgael Aue A3 4

¥ T o7

o}

VARY s|IAH]&2 0.045°14 0.183 Alo|&2 Yepsith. U3
Ho|R = gfom, gAJH|&o] H|1 A W2 o] HE2= %‘@E l Eh%r
t}. o]= VARO] A7] ¥ ©@7] AF RFofA H4AQl 5 g
T At AE AARIT

VECMS g2 RElEo| njs) Autdos =2 3882 AAE, 1
ALE1m)IA 0.927, 1871210l 0.917, 1EE(1y)ol4] 0.582, 2
HE(Q2y)olA 0.421% YrERgt) o] Ail= VECMe] t7] A2k E3
= Al AlgstH, A7) Atew 44E fAaste %S Edd
L AL AARIE o]= VECMe] ©7] @ Z7] A3 #2E 9ot aulz]
J Hdlz #8E & U5S HojEH

DVECH-MGARCHY] gA8]&2 0.075914 0.202 Alo]Z, OLS ¥
VART} fAFSE A3k Holoh I8y 1dEA 7HY =2 dAHEE B

o|1, 2WEA HH o r W2 HE&E U= 553 fidS Helh
o= DVECH-MGARCH7} £ A% 717tollA B =2 dA] A5 EY
7Fs 8= AlARRIH

AR08 VECME ©7] 9 37] Al2oA =2 d|A]H[E&S LrEffo]
o2 2o vls) © aAQl 51 Aol d 4 Qltk. §HH, OLSe} VAR
2 AHo R W2 A HEEZ AlFstH, Ak 7|7k g sfd d
Zo]Z] ¢ttt DVECH-MGARCHE £74 7|7tollA &2 BlE&E AlEdHA|
T, A7) AokellA At AstEls A BRIt ol2dt v Bl A
glo] gitjutA FFAQ] o ko] 83 F3F2 vE = IS HofF
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o, AloF 7|13k wet Bd Adge 4S5 fof g 3

H 4-9) AC|IA SX|H[E

ks Hedge Ratio
Model Tm 19 1y 2y
OLS 0.142 0.033 0.224 0.238
VAR 0.153 0.045 0.183 0.107
VECM 1.185 1.030 0.813 0.759
DVECH-MGARCH 0.124 0.126 0.202 0.075
Z: DVECH-MGARCH= 4t
INE=HPSINESES!

(9 4-6)2 WA FFAY of|AH[ES A48 Jefolt}, 17h¢,
1871, 19, 299 Y] 71A] Az Hjofl tisf GARCH, OLS, VAR, VECM
2 AAbE FAHE&S vlaskal ik

DVECH-MGARCH ZEl(dL Al d)% o A5 2 HEAdS HolH A7t
of wat WIlskA|Tt, HrjukA A%l A
AEog 231, 24 gk YeEili+ RiE ke %E}. ol& djubA
T2 Ago] g 9] ¥Es/do] Yol 54 g
& 7] w&olt
OLS(EHF AA4)9} VAR(ZE AA)S o
AR AR Mg Aljteit, & 2 A2 9F 0.3 2] &
Hoj AAAQI FAvlE & 7S AR

>
rO
O,

VECME F4)e 271(7hEE, 12719 A7I(18E, 29%) 27
oM B2 H4 BEEHT &2 JAHeZ AAISHAE, et Ao
/H VECM2] 01111 &2 oE Aol Higf o Pg#olal & WS Hol

115



A SR AWEY, BV(IMEE, 12718)0A= BE 2do] of

S T2 HQlth o] WHIA Ao @r|HoR

=1l H| A B2 29 WA % HZ oujgitt. A7)(1d

&, 24E)o|A4= DVECH-MGARCH 2919 #5/Jo] ofd3s] AX|qt, ot

£ Aol s Adizloz gote WMsde EOJE}. E3], AL A

oA VECMZ A7 02 PFAQl SR H&E A5, oS 7hstt
A oA A8AQ SR Mg Aljtei

i

ATk A AR T EXA) 2-0]19] HEAJo] FA] k1 oFYF Q] X
7HH, B4 2E(OLS, VAR)9] B4l Hio] a8 o= A84 7}
5730] &=t SAloll, VECM2 Bt =4l oA Ak Al&shH, A7
Akl A E3] 78 5= St} ¥, DVECH-MGARCHE HTTA A
A9 B4 1 Z8do] thE Aol Hlsf ol Helrt

o]
mlm

l‘_

_

ok

e

HAutgo g JHrjgA FFA A|ROAE FHAS SAIsk= OLSe}F VAR
o] A3loly, VECM2 Hot =229l oA deEks 1ad o -85}
ok AP ZojAks A arA AJRFO] oPYAES TEolo], Y MEAS &

8% BLAY o4 HFS +YT wast Yrk
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(32 4-6) JHC|UA 3{|X|H|E 0]

T T T T T T T T T T T T T T
2017w50  2018w50  2019w50  2020w50  2021wS0  2022w50  2023w50 2017w50  2018w50  2019w50  2020wS0  2021wS0  2022w50  2023w50

hedge_ratio_mgarch ~ — ===~ hedge_ratio_ols hedge_ratio_mgarch ==~~~ hedge_ratio_ols
————— hedge._ratio_var — ===~ hedge_ratio_ve — ===~ hedge_ratio_var = ===~ hedge_ratio_vec

Qy»

hedge_ratio_mgarch = ===~ hedge_ratio_ols
—=———- hedge_ratiovar ~ —=—=—=—-= hedge_ratio_vec

A= KA A

(I 4-10) ;A FFAS] oot W77 E=, 1271=, 19=, 24
)0l et SR EsE Bd(Naive, OLS, VAR, VECM, DVECH-MGARCH)
EE vt Aol

Naive 232 17HgECNA] -2.8559] A &IHE Holn @7|H 0= o
ALZo|th 1E7EME -6.871, 1HEAE -0.295, 2HEAE
-0.12608 HE 9] e 7|&stH, A7| SR |o|A L H|F&Holt} o]
© WA AR At 3HE 57 JHE o =2 H5/ds FHgst
A B3PS AP, Naive 232 ZE 7|7tolA] A3kskA] g2 g4
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Ao g HotEch

OLS 232 171€E0A 0.0812 H|13 &2 FA &S HolH Y]
Hog gulAolt}, 187|804 E 0.008, 1¥E9] 1% .027, 29E0)A]
0. 0142 x%z]. 71—/\o].oq Z}y]xlib 9 Aé ]q- oﬂqm/\

Ao A @7] &5 Ak Hsd TH7t $8% ?ﬁ% iﬂﬁﬂg T, OLS
Tg2 7] Ao HEepA|ur Ao = SAE I

_4—4
X
i—‘,

VAR 2¥2 17/€E1A 0.0812 OLS®} 5Yst A a7E 7|=E3h
w7130z g&Folct. 127]E0AE 0.007, 19EAE 0.026, 28E
o4 0.01028 &&4o] AastH 47| R0l AgstA] gith. VAR
g2 AurA APoA ©7] WEAS E2ol= o] Ao, 71714
T 4% avE HolARt AT|H o2 = ARl ATE ERlt

VECM 282 17§EENA -4.2582 Z9] A &AL 7|55 @74
o82% HlggHoltt. 1&7|EA= -7.304, 1dE°IA= -0.159, 29
EA = -0.05022 HE 7|7HlA 9] g2 7155k vlag&Holt. o]
= WA AP AR 128} HEEe FE0] vt i A=,
VECM B3 NbH o2 Hooix] b2 RYge= grhd

DVECH-MGARCH 232 17§4E°04 0.082% 7FF =2 df|Aax
71Z5tH @r|dog agzo|tt 18718 A4E 0.038, 1WE A=
0.0262% BT}t ZAASHARE oj A5 Ff g2 FAIsHY 7] A of|A]
T Atidog 953 AHils Holth 2WE AL 0.0072 ag4ol &
ASHARE - 2] Hls) AF o R U2 JIE BRItk o= W
A AR F714 gaa wEo] 59 §-83% 27 HriE

A2Hoz QLSS VAR ZEL dr|(17/4LE)o A &89l g7 Ak
og Ueton, ftutA A @] Ak B 1T of Aok 1
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o g Brhgrh, DVECH-MGARCH 2&2 T8} ojyzl F7](187]
= % 1EE)olAE AR AHE Holw, A A $714] HE
7 ¥eol Agtsiet. W, Naive 237} VECM Eoé% RE 7|7k &
9] FZ 715G W2 SIAaTE Kol H]
ot AT FFA 34 Ak A v A% 4 1
of @7]ofAl= OLSY VAR 2%, $7]914+= DVECH-MGARCH 2%Z
g&she Aol At Aol

1701'

gi

)

i R
|o

il

o,

N

n

3

H 4-10) HO|2AA 5K 22

Model Hedging Efficiency

m 19 1y 2y
Naive -2.855 -6.871 -0.295 -0.126
OLS 0.081 0.008 0.027 0.014
VAR 0.081 0.007 0.026 0.010
VECM -4.258 -7.304 -0.159 -0.05
DVECH-MGARCH 0.082 0.038 0.026 0.007

Atz MAHEY

5. Z[Ms|x[H|E X olX|gdt =Y Zdt Hlu
1) ZHaXHIE =4 Zat

Alo]Z(Capesize) FFAQ] dl|A|H]-& £4 ZAx}, OLS a2 AoF 7]71o]
ZojAFE A H|Eo| ZAdH= FFS Hold, 17§EEfA 0.544F 7}
} =2 7HS 712610 2WUE AL 0.0702.82 AT o= OLS7H &

oN

7| Al 98E © ol AT, 7] AolE Hogoz
He 2aamg Avstelt Byl Y2 HEE AN VAR 2
= AR EE Bof jUROIN 05512 71 £ ANEE Hol
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H, 2@ EAE 0.2202F A4S} VECM ZE2 HHtdog o &2
A 8L AlF3HH, 18715004 1.5358 7P &2 gk 7|23k, 24
EoflA= 0.5542  FASHTE s &2 FEE |A
DVECH-MGARCH 2@ A9F 7|7to] Aojda5 s|A|H|&0] S7F5H,
1271E00A4 0.3062% 7P 22 1S 7153t 5hd, 2dEofA+= 0.803
o7 Z7Rit}. ol DVECH-MGARCH7F HEAS HHysto] Q-5
ZlAag He M 2% HojEr

SN

ghpatA(Panamax) FFAQ] 739, OLS 2d2 17j€Eo)A 0.307% 7}
=2 JAHEE 7|55, 2W &A= 0.166°2.2 ARt o]+ A

oF 7170l dojdeE 7] Hlgo] Wopxe HaAll FIE HoEt

F =2 dANES 7155, 2 E0ARE 0.5000.8 9] 2 F
< AR o] VECMo] TatA AJgolA ©@7]eF S7]8 ofyzt &
71 AfoM= HlwA adHl FA A ATES AR

DVECH-MGARCH= OLS®F F-AFSHA djAH]&0] Ak 7|7tol| wet 2
A5H= A3 Holy, 17§EE0lA 0.230, 2WE)A 0.139% YERTH

S gfekA(Supramax) FFAQ] dAH[ &S EH, OLS Zdo] A 7]
7ol Wt sAH|&o] F7Feke AR Holw, 17ldEClA 0.077& 7t
Z 92 H[EE Hol1, 1WEA+E 0.3912 7} &2 g 7=t
T8y 29504 0.2898 AF 7HAGY VAR ZE% FARSH 170
E00A4 0.103°0& 7P} W2 k& 71851, 2dE0A 0.4728 7HY =
2 H]&-S YeRdth VECM 2282 17§LE4 0.969, 1¥EA4 0.592
2 8 =2 342 7155, 7] AolAe Hashs B Eth
DVECH-MGARCHE= 17§9E004 0.223, 2dE4 0.6192 S7F5H,

53] 7] AlkellA H &2 sAvleS Al

120



SYMEAHH(FFA) ZZGIAHIE & SXIE 24 04

A A (Handymax) FFAQ] £4 AufofA OLS ZE2 A2k 7|7k
02 AASH dE-S Holx] douy 19EY 2WEA ZZF 0.224%9)

0.153, 29E°14 0.1072 Hw& 32 FA8lE&S Yehim, Ak 717t
of W2 FEist A gk VECM EEL 17HEEA 1.185, 28E]
A 0.7592 oH3] 2 A HIES AlBstH, @7 Add 7] A =2
Fol A a9l HEkS AAIgt}, DVECH-MGARCH 2E2 1HE0]A]
0.2022 7M¢ w2 g2 71530y, 2984+ 0.0752 Fasitt.

Agd  JAHE  AFRE  ATWEY,  Hvk¥e=® VECMI:
DVECH-MGARCH 2&2 AtiA 02 &2 fX[HlE&2 AAIstH, OLSe}
VAR BE2 W2 A& AAIst= Aol Ut sHATE o2qt gk
2 A9 B4 o2t t2A Yehdtt ol S°f, VECMS ZE Ag0
A H 1A =2 SAHlES UEH, 53] Aol (Capesize)2} TEtA
(Panamax) A@oA= 5712 7] AlAE E3HAQ1 |A]HlE&Z Al
Seth. BH, xeetA(Supramax)@t WE A (Handymax)2F 22 &
g AGoAE 7] AlkoA VECMY dAH|&0] A og Yolr]=
S EHelrh

OLS9} VAR el tiA= HpQl A 42 FobH, Alojxeot
Hets Ao @71 Al w2 FARES 7155, A7) Ao
255 Foplnt. ol OLS9} VARO] AP HE8& B4 o= Wrgs}]
Hol defte 5402, 43 AgolMe ot 3ol o Fxi
wpebA, Bl wet SEA 0% Uehte A AT, AFE 54
upet A AEIEE HEA Hehe, ol AFE A 543 i
Afo] & Qlaf vrepdtt.

7} AL B8] A4 B4 312 Sad] whet Bolel 47] 29 WE
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=
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< Hl&2 HolH, 2d= Oﬂ*ﬂ" 0.554% A3t} Jﬂr‘%‘”/\oﬂ/ﬁE 17H?é

E3} 187|804 22 1.0617} 1.0459] =2 FAH|L-S 7|=E5HAg 2
HE AL 0.5060.2 7H4A3H} o= VECMo| ZE 741% 7170 A =2
H &S FAP|Er= 37] Ak o Agsitt= FS AlARIT.

DVECH-MGARCH E42 A|7to] whe} ¥-55h= o] &A= Hhgste]
A HEAdel gstHA shEete 5389 4 7Hth o] Hd2 Ay
g2 A7 o2A g, 7] A<kl A d|x]8]&o] STSHAY A
St= e Ayl wet th2A BojEd. & Sof, Ao|xe} f=xajut
2oME A7) AAE)NA 42 0.8033 0.619F &2 JAHES
7125t Z7behe AS Bk whd, ohuekact AicjekAo) s 219
EoA ZHZF 0.1399F 0.0752 HAske ARE yeidch o=
DVECH-MGARCH7} A3 ¥-54d 2tolo] WzsHA BhE3hs Hojam,

A 274 dste] meEt sxElgo] A dEbd = a2 AR

xd 741%1*1 %6] Ezﬂfaolt}. DVECH-MGARCH= Vé} ‘?i
=Ao] 311 ESFAAo] =2 Ao A SATH AR xﬂJ_oL 2= Q) |t
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7 ngo] A ake A&t BEsH dusol glow, ol 1Y
Telo] A o2 GFL vk SXugo] slA et BHeA A
o] 9t ol slXugo] Y 2] HEE HHHOR UenRy] B
olth. A go] £24E B B FFo] AR EAMOR HfEol, &
B9l 9 FAE AL 4 ek MR, L] How 99 3

=2 HAEo] YErE 47, 37 Aol 23] 9] avE 29
g $ ok FAmElEo]l 1Z 2Pk AF, ol QHEA
(over-hedging) JHIE 2vlsts, d& ZAAEG ¢ & 1129 A& =
Aol FHeiHe. ol ARoM e AeAld MEge]l FEAEH
AAY FF/gol e 4, ?

o A& =01, Aol PFA AdRelA Bt 37t o] FofAH, A=

A9 |2 a3 23S AHEH, Ao|X(Capesize) ABY FL, T
Ak A OLS?} VAR &
OLS®} VAR B2 747+ 0.1929] X &3E 715otH, ©@7|4Ql glAa3
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T E 95 apAl Mo g friEnh ¥l VECM 232 @7](17714
E)o1A 0.03622 W2 5IE Koy F7|Hoa2x EQt
Qltt. DVECH-MGARCH 282 17H¥E0A 0.176°02 H|WF =2
Aa3s Holy, F7|(1F9E)NAE 0.0212 HFZQI 2TE FA5
HHH Naive A BE 7|74 ARl 835 Hold, A7](2dE)ol
A= -0.1152 9 JAEIE Yt Ao|ZX AR =2 HE/d7t
7] Aok 4 EAS 18T 0, OLS} VAR 2L w7 s)x|of Hgts}
o, DVECH-MGARCH 232 37] dl|A] Ao g Hgtsirt.

oX,
3
oX,

~{
flijr
i

oA (Panamax) 2] 39, OLSe VAR 2382 T7|(17F€E)A Z+
7} 0.1169] sA&TE 7155t 7 BAQl Ao s Yepdth 57
(19E)°l4= OLS} VAR E3o] 717} 0.030 0.0289] A2+ Holu,
A71QEE)NAE 22 0.0073 -0.0032.2 #4d] A7149 glAad &
gofl= & Heltt, DVECH-MGARCH E¥2 17H¥E14 0.108%
¥ RS HolH, F71(19E) A% 0.039% A &
Zgttt, ¥hH Naive ¥ VECM 232 RE 7|7HA 29 A aas
Ho|r, £35] VECM Z¥2 @7|(17HLE)NA -0.5822 w9 H54
235 veEdth oA ARY F718 WHeAds 1ET b,
DVECH-MGARCH H¥2 HHAQl 571 dfA Aoz Agtst

ro

T

S A(Supramax) A8 4%, OLS? VAR ©32 @719 571
(VHEE, 198004 AR A3E Eoh OLSE 17HEEA
0.029, 1HECIA 0.0449] A &S 7|55, VAR ZFE B3t &
o] H9lt}, DVECH-MGARCH E&2 @|(17]€E)4= 0.0212
Aoy, F71(19E)oME 0.04322 A7t /HAE HE Naive
o} VECM 22 B 7|74 29 A 8xE Holw, §3] Naive &
B2 F7I(ANLEE)0NA -4.2022 - v]EGE&HQ] A3 Uehdt. ot
A bk A AR @7|H EAT 714 24 S 18T o, 37
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Aol DVECH-MGARCHZ} 74 A@sts, 7] A2kolit OLset
VARE E3tdel Aex7t @ 4 9k

A tA(Handymax) A9 £4 23}, OLSeH VAR 20| ©7|(171
LE)oA] ZHzt 0.0819] R &S 71251 FIHFQl Moz vehd
o} 27119 E)ol M= OLS?}F VAR 2E-2 Z+7F 0.0273 0.0269] ¥ gt
ZA7= Helt}, DVECH-MGARCH 3L @7|(171€98)04 0.0822
M w2 REaRE 7IEs, S71(19E) A% 0.02622 g
AE Holtk, HHH Naive?}l VECM ZEL BE 7|7HoA 29 A ax}
£ Holu, 3] VECM B3 @717 EE)NA -4.258% A7 H|=E
S48 Uehdit), whaka dcjura *1%}91 @71 At E4E T o,
OLS?} VAR Hgo] w7|¥ Asi,  F7oM=
DVECH-MGARCH =2&o] #-oJu]gt 4 @19& B7H

bo

AP 2IE SotH OLSS VAR 32
oL sk A Aol A ©7] AK17HEE)l &ojm,
20F AT A AFOIA T ©7|AQl BlAd BEE fleh At
wE Tt DVECH-MGARCH 232 57] AlK1EE)0fA Alo]
=9 A s A AIO] g 27 BEAAE gEoR
AHARl A Ao R BFrHEY. S o] B preA
o 7F 2 PR 22 BEA, AL AR AR TE
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3. Adlila MMAE=

(B8 E-2) RE0UXI7HL 2 M2

Time charter

Time charter
trip

Voyage

kU

£3
CPT
PTC
STC
SPT
P5TC
H7TC
P1A_82
P2A_82
P3A_82
P1E_82
P2E_82
P3E_82
P6_82
C3E
C5E
C7E

A= REOLEXI A

172

EEX Baltic Capesize 5TC Freight Future

EEX Baltic Panamax 4TC Freight Future

EEX Baltic Supramax 6TC Freight Future
EEX Baltic Supramax 10TC Freight Future
EEX Baltic Panamax 5TC Freight Future

EEX Baltic Handysize 7TC Freight Futures
EEX Baltic Panamax P1A_82 Freight Futures
EEX Baltic Panamax P2A_82 Freight Futures
EEX Baltic Panamax P3A_82 Freight Futures
EEX Baltic Panamax P1E_82 Freight Futures
EEX Baltic Panamax P2E_82 Freight Futures
EEX Baltic Panamax P3E_82 Freight Futures
EEX Baltic Panamax P6_82 Freight Futures
EEX Baltic Capesize C3 Freight Futures

EEX Baltic Capesize C5 Freight Futures

EEX Baltic Capesize C7 Freight Futures



4
Ju

(22 B-3) APIDAEAHATE REH(Dirty) SUTUYE

T2 | X XIE | H4E EFFIE Sl
Platts - USE | USGC to UK Continent Dirty Freight
TD3C TD3 | Middle East to China
D7 TK | North Sea to Continent
TKB | North Sea to UK Continent BALMO
D8 TD8 | Kuwait to Singapore
Dirty MEZ  T8B | Kuwait to Singapore BALMO
Baltic TD20 T2B | West Africa to UK Continent BALMO
TD22 ACB | US Gulf to China
TD25 AEB | US Gulf to ARA
TL | Middle East to China
TD3C TLB | Middle East to China BALMO
=4 | TDT | Middle East to China Average Price

A2 AFIINE A O (ZAM: 2024.4.26.)
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(R B-4) AFI2EEAALTE REH(Clean) 2YLYYE

7= | A= | NIt | HF | EFIC =
=8 | TCF | Middle East to Japan Average Price
Platts TChH TH Middle East to Japan

THB | Middle East to Japan BALMO

™ Continent to US Atlantic Coast

Te2 TMB | Continent to US Atlantic Coast BALMO
TC6 TC6 | Skikda, Algeria to Euromed
T6B | Skikda, Algeria to Euromed BALMO
Clean c9 TC9 | Baltic to UK Continent

rx
Mo
—
©
os)

Baltic to UK Continent BALMO

Baltic FRS | West Coast India to Japan

TC12 )
TB2 | West Coast India to Japan BALMO

FRC | US Gulf to Continent

TC14 T4B | US Gulf to Continent BALMO

TAD | Mini US Gulf to Continent Daily

T5C | Skikda, Algeria to Japan
TC15

T5B Med to Far East BALMO

K&E: AFIINEHA O (HAHY: 2024.4.26.)
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(HE H-5) A|F}TAE A TZ | PG X LNG

4
Ju

ek, ZH 0[N 2UTHEE

7= NES X=32E s SEEE R
LPG BLPG1 FLP | Middle East to Japan
BLNG1(g) BG1 | Australia to Japan
BLNG2(g) BG2 | US Gulf to Continent
Australia to Japan RV
e LNG1 BL1 (LNG Fuel)
US Gulf to Continent RV
LNG2 BL2 (LNG Fuel)
US Gulf to Japan RV
LNG3 BL3 (LNG Fuel)
China/East Asia to
Baltic FBX01 ag | O US West Coast
FBX02 ) US West Coast to China/East
Asia
China/East Asia to
Container FBX03 CS3 US East Coast
China/East Asia to
FBXIT Cs4 North Europe
North Europe to China/East
FBX12 CSh Asia
FBX13 CS6 China/East Asia to

Mediterranean

KR AFIINEHA O (HAY: 2024.4.26.)
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(92 B-6) QIE{ZE|AIY HalA QXM 29 (Platts) THIAE
Fcy ¥z

TC5 FFA Arabian Gulf To Japan Average Price Options

Clean FFA - Arab Gulf to Japan Future

Daily Dirty FFA - USGC to China Mini Future

Daily Dirty FFA - USGC to UK Continent Mini Future

Daily TC5 FFA Arabian Gulf to Japan Mini Future

Dirty FFA - Cross-UKC Future

Dirty FFA = USGC China Future

Dirty FFA = USGC UK Continent Future

Dirty FFA = USGC to China Balmo Future

Dirty FFA = USGC to UK Continent Balmo Future

TC5 FFA Arabian Gulf to Japan Balmo Future

TC5 FFA Arabian Gulf to Japan Future

Wet Freight — Daily — Dirty FFA — USGC to UK Continent VLCC Mini Future

Wet Freight — Dirty FFA - Cross-UKC Balmo Future

)
m
M mrxorxorxotxomxomtxomixorxorxorxitxorxooolox

Wet Freight — Dirty FFA - Daily Cross—UKC Mini Future

MH0 | MHO | MHO | MHO | MHO MHO | M4O | NHO | MHO MHO | MHO | M40 | MHO | MHO | THO | r | O4H

=
I
T
>

Wet Freight — Dirty FFA - USGC to UK Continent VLCC Future

K& QIHZE|HE Hal4A, Product-Futures & Option(Freight)(AAY: 2024.4.25.)
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(B2 H-7) QIEZE[UE H2jaA KX M(Clean Product) 2 (Baltic) IHIAE
acy| 4 yzg

DFX | M2 |Daily TC12 FFA WCI to Japan Mini Future

DFY | M= | Daily TC14 FFA USGC to Continent Mini Future

DFS | M2 | Daily TC2 FFA Northwest Europe to USAC Mini Future

DFU | MZ | Daily TC6 FFA Skikda to Lavera (Cross Med) Mini Future
WAK | M= | TC11 FFA South Korea to Singapore Future

TCK | M= | TC12 FFA WCI to Japan Balmo Future

TCN | M2 | TC12 FFA WCI to Japan Future

WCN | &8 | TC14 FFA USGC to Continent Average Price Options
WNW | M2 | TC14 FFA USGC to Continent Balmo Future

WCN | M= | TC14 FFA USGC to Continent Future

TCL | &= | TC15 FFA Med to Far East Balmo Future

TCM | ME | TC15 FFA Med to Far East Future

TCX | &= | TC17 FFA - Arab Gulf to East Africa Balmo Future

JFF | M= | TC17 FFA - Arab Gulf to East Africa Future

TCW | &= | TC18 FFA - US Gulf to Brazil Balmo Future

WFB | 4= | TC18 FFA — US Gulf to Brazil Future

WNU | &8 | TC2 FFA Northwest Europe To Usac Average Price Options
WNT | MZ | TC2 FFA Northwest Europe to USAC Balmo Future

WNU | MZ | TC2 FFA Northwest Europe to USAC Future

WAM | MZ | TC20 FFA - Middle East Gulf to UK-Continent Balmo Future
WAL = M= | TC20 FFA - Middle East Gulf to UK-Continent Future

WNZ | &2 | TC6 FFA Skikda to Lavera (Cross Med) Balmo Future

WSL | &4 | TC6 FFA Skikda to Lavera (Cross Med) Average Price Options
WSL | M8 | TC6 FFA Skikda to Lavera (Cross Med) Futures

TC8 | M= | TC7 FFA Singapore to EC Australia Balmo Future

TC7 | &= | TC7 FFA Singapore to EC Australia Future

TC9 | M= | TC9 FFA Baltic to UK Continent Future

TCJ | M2 | TC9 FFA Baltic to UK Continent Balmo Future

WFM | 4= | Wet Freight - TC23 FFA - ARA to UK-Continent Balmo Future
WFL | M2 | Wet Freight - TC23 FFA - ARA to UK-Continent Future

K& QIHZE|HIE Hal4A, Product-Futures & Option(Freight)(AAY: 2024.4.25.)
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(R5 E-8) AHZEIHE Hajd FEM(Dirty Product) 22 (Baltic) IMEAE
TIEE o2 2424
WDA | M8 | Daily TD19 FFA Cross Med (Ceyhan to Lavera) Mini Future
DFQ | MZ | Daily TD20 FFA West Africa to UK Continent Mini Future

DFN | MZ | Daily TD3C FFA Middle East Gulf to China Mini Future

DFO | MZ |Daily TD7 FFA UK North Sea to Continent Mini Future

DFP | M= | Daily TD8 FFA Kuwait to Singapore Mini Future
WDB | MZ | Daily TD9 FFA Caribbean to US Gulf Mini Future
WAC | &4 | Freight Outright TD20 FFA West Africa to UK Continent Average Price Option
BAU | M2 | TD17 FFA Baltic to UK Continent Future

WCL | & |TD19 Cross Med (Ceyhan to Lavera) Future

TDA | MZ | TD20 FFA West Africa to UK Continent Balmo Future
WAC | MZ | TD20 West Africa To UK Continent Future

WF3 | M= | TD22 FFA - US Gulf to China Balmo Future

WF2 | M& | TD22 FFA - US Gulf to China Future

WF5 | M2 | TD25 FFA - US Gulf to ARA Future

TDL | &4 |TD3C FFA Middle East Gulf to China Average Price Options
TDM | M= | TD3C FFA Middle East Gulf to China Balmo Future

TDL | &= | TD3C FFA Middle East Gulf to China Future
WNC | &8 | TD7 FFA UK North Sea To Continent Average Price Options
WNC | M2 | TD7 FFA UK North Sea to Continent Future

TDR | MEZ | TD8 FFA Kuwait to Singapore Balmo Future

TDK | MZ | TD8 FFA Kuwait to Singapore Future
WDC | M2 | TD9 FFA - Caribbean to US Gulf Future
WHG | M= | Wet Freight - Daily — TD22 FFA - US Gulf to China Mini Future

A= QI 2E|UIE 24, Product-Futures & Option(Freight)(AA1Q: 2024.4.25.)
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SGX Baltic LNG Freight Route BLNG1g (LNG Fuel) FFA

SGX Baltic LNG Freight Route BLNG2g (LNG fuel) FFA

SGX Baltic LNG Freight Route BLNG3g (LNG fuel) FFA

Container

SGX Baltic Container Freight Route FBX01 FFA

SGX Baltic Container Freight Route FBX03 FFA

SGX Baltic Container Freight Route FBX11 FFA

SGX Baltic Container Freight Route FBX13 FFA

Drybulk

SGX Baltic Capesize Route C3

SGX Baltic Capesize Route Cb

SGX Baltic Capesize Route C7

SGX Baltic Capesize Time Charter Basket (5 Routes) FFA

SGX Baltic Panamax 82 Route P2A

SGX Baltic Panamax 82 Route P2E

SGX Baltic Panamax 82 Route P3A

SGX Baltic Panamax Route P2A

SGX Baltic Panamax Route P2E

SGX Baltic Panamax Route P3A

SGX Baltic Panamax Time Charter Basket (4 Routes) FFA

SGX Baltic Panamax Time Charter Basket (5 Routes) FFA

SGX Baltic Panamax Voyage P8 Route FFA

SGX Baltic Supramax Time Charter Basket (10 Routes) FFA

SGX Baltic Supramax Time Charter Basket (6 Routes) FFA

SGX Baltic Handysize Time Charter Basket (7 Routes) FFA

Atz A2 &

H7HelA, Market Statistics(ZAMY: 2024.4.25.)
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SGX Baltic LNG Freight Route BLNG1g (LNG fuel) Futures
LNG SGX Baltic LNG Freight Route BLNG2g (LNG fuel) Futures

SGX Baltic LNG Freight Route BLNG3g (LNG fuel) Futures

SGX Baltic Container Freight Route FBX01 Futures

SGX Baltic Container Freight Route FBX03 Futures

SGX Baltic Container Freight Route FBX11 Futures

SGX Baltic Container Freight Route FBX13 Futures

SGX Baltic Capesize Route C3 Futures

SGX Baltic Capesize Route C5 Futures

SGX Baltic Capesize Route C7 Futures

SGX Baltic Capesize Time Charter Average (5 Routes) Futures

SGX Baltic Panamax 82 Route P2A Futures

SGX Baltic Panamax 82 Route P2E Futures

SGX Baltic Panamax 82 Route P3A Futures

SGX Baltic Panamax Route P2A Futures

SGX Baltic Panamax Route P2E Futures

SGX Baltic Panamax Route P3A Futures

Container

Drybulk

SGX Baltic Panamax Time Charter Average (4 Routes) Futures

SGX Baltic Panamax Time Charter Average (5 Routes) Futures

SGX Baltic Panamax Voyage P8 Route Futures

SGX Baltic Supramax Time Charter Average (10 Routes) Futures

SGX Baltic Supramax Time Charter Average (6 Routes) Futures

SGX Baltic Handysize Time Charter Average (7 Routes) Futures
AE  AIIEE SHHA, Market Statistics(ZdA1Y: 2024.4.25.)
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