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EC(REZSA): European Community

EM(#1E=): Emerging Market

EPU(ZHIZ &4 4X]4): Econonmic Policy Uncertainty
EWI(R7|HEX|Z): Early Warning Index

FEVD(O| =R H2AHE8H): Forecast Error Variance Decomposition
FRED(HY=H|23 AMEH): Federal Reserve Economic Data
HD(HAIE QQI23H): Historical Decomposition

HQIC(SHAt-# HE2F 7|1Z): Hannan-Quinn information criterion
IMTS(ZHAEFHEA): International Merchandise Trade Statistics

KOMPAS(HAIATY 2= 24 HA): Korean MacroPrudential Supervision
Analysis System

MSE(QAINIEEa): Mean Squared Error

MSCI(Z2AAEZ|FHIEQIE | ME): Morgan Stanley Capital International
NCFI(ZE+Z71H|0| 422 X|4): Ningbo Containerized Freight Index
NSEI(HE&2277|X|%=): Ningbo Shipping Economic Index
NSR(EE2-2SH|&): Noise-to-Signal Ratio

RG(M42 #2E35): Refund Guarantee
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EXECUTIVE SUMMARY

1. Purpose

= First, this study analyzes the background of global economic
crises, while looking at the process of transitioning into the

shipping market as well as analyzing its characteristics.

- For each economic crisis, countermeasures and achievements
were compared and analyzed between the governments of local

and foreign major maritime powers along with companies.

= Second, based on an empirical analysis, this study intends
to verifythat major causes of shipping market fluctuations

vary per global economic crisis as well as its impact.

- Additionally, this study aims to develop and suggest a
conditional forecasting model that assumes reoccurrence of

situations per each economic crisis.

= Third, after analyzing domestic and foreign cases of
establishing industrial risk response systems, this study

presents measures applicable to the Korean shipping

xvii



industry.

2. Methodology and Features

1) Methodology

xviii

This study consists of a total of 6 chapters.

As an introduction, chapter 1 describes the background,
purpose, scope and major contents of this study. After
reviewing preceding studies on major contents covered by
this study, this chapter presents a number of differentiations

from other studies.

Chapter 2 analyzeschanges of the shipping market per global
economic crisis while studying domestic and foreign cases

of how the shipping industry has responded.

First of all, this study classified periods that have had a
significant impact on the shipping market such as global
economic crises. And then, it analyzed the backgrounds of each
period as well as the process of transitioning into the shipping

market and the characteristics.

By each period, responses and results of major shipping
companies, as well as those of major maritime powers were

analyzed, suggesting implications.

Centering on existing literature, this study takes a methodology

by identifying past cases and presenting circumstantial grounds
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based on basic statistics. And then, discussion with researchers

and experts was able to extract implications.

Chapter 3 conducted an empirical analysis on factors of

shipping market fluctuations per global economic crisis.

To be more specific, first, this study analyzed the impact of
global macroeconomic variables affecting the business cycle of
the shipping market based on the estimation of a recursive

structural VAR and an impulse response analysis.

Second, this study looked into cumulative impacts of individual
macroeconomic variables through historical decomposition.
After classifying specific times and periods that have had
significant impacton the shipping market, chapter 3 analyzed
major factors that affected business fluctuations of the shipping

market for each period.

Lastly, through conditional forecasting, this study analyzed how
differently the shipping market cycle would respond if the global
economic crisis were to reoccur at the presenttime. In other
words, chapter 3 provides empirical results on why each global
economic crisis analyzed in chapter 2 have had different

impacts on the shipping market.

Chapter 4 analyzesdomestic and foreign cases of establishing

industrial risk response systems.

After looking at early warning systems of both Korean and
foreign markets first, this study reviewed the problems and
necessity for improvements surrounding the early warning

system of Korea's shipping industry.
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Chapter 4 investigates domestic and foreign risk management
cases for specific industries, reviewing the possibility of
application to the Korean shipping industry.

As for a research methodology, preceding literature was placed
at the center for reviewing operational cases of Korea's early
warning systems. The latest foreign cases were searched and
reviewed via the internet, while extracting implications through

discussion with researchers and experts.

Based on the contents ofChapter 4, Chapter 5 suggests
problems and improvement measures for conventional risk
response systems of Korea's shipping industry, proposing a
concrete risk response system as well as strategies for the
shipping industry.

Based on the analysis results from chapter 2 to chapter 4, this

chapter extracts implications through brainstorming with

researchers and experts.

Chapter 6 of conclusion and policy suggestions summarizes
the results of this study, suggesting major policy items that

need to be implemented.



Category

Chap. 1

Chap. 2

Chap. 3

Chap. 4

Chap.5

Chap. 6

EXECUTIVE SUMMARY

(Table 1) Methods and Procedures of this study

Major content

Introduction

* Background and purpose of this study
* Scope and methods

* Review of preceding studies

Changes in the shipping market and
responses by domestic and foreign
shipping markets per global economic
crisis

* The 1978 Second Qil Crisis

* The 1997 Asian Financial Crisis

* The 2008 Financial Crisis

* The 2011 Eurozone Debt Crisis

* COVID-19 Pandemic

An empirical analysis of shipping market

cycle per global economic crisis

* Global economic crisis and the shipping
market cycle

* Scope and data of the analysis

* Analysis results

Domestic and foreign cases of the
establishment of industrial risk response
systems

* Domestic and foreign early warning
systems

* Domestic and foreign cases for the
operation of industrial risk management

Improvement of risk response systems
for the shipping market as well as
operational measures

* Problems and improvement measures
of risk response systems in the shipping
industry

* Operational measures of risk response
systems in the shipping industry

¢ Conclusion and policy suggestions

Analysis methods

- Review of preceding

studies

. Literature review
. Statistical analysis,

qualitative analysis

. Case analysis

. Recursive structural VAR

(Impulse response
analysis, historical
decomposition)

. Analysis of forecasting

scenarios

. Literature study
. Qualitative analysis
. Case analysis

. Literature study
. Reference to other

cases, brainstorming
with researchers and
experts

- Brainstorming with

researchers/experts

xXxi



2) Features

xxii

Oil prices serve as an extremely important variable in
analyzing macroeconomic business cycles. In particular,
crude oil production, which is a supply variable in the crude
oil market, frequently appears as the most exogenous

variable in the macro economy.

Therefore, a number of studies have been actively carried out
to identify factors affecting oil price movements which are the
most important variable in the crude oil market. In addition,
researchers have frequently studied methodologies for
forecasting oil price by analyzing the impact of oil prices caused

by shocks on the demand and supply of crude oil.

Most studies analyzing oil demand andsupply shocks affecting
oil price are based on VAR models by Sims (1908) and have been

applied in a variety of formats.

In addition, freight ratesare mentioned as an extremely

important variable in the macro economy.

Kilian (2009) developed an index named the Global Real
Economic Activity Index using data from dry bulk freight rates
which was used as a demand variable for oil price. Since then,
a number of studies have utilized this index as a demand

variable.
Ghiorgh er al (2013) said that the Baltic Dry Index, which is
a dry bulk ocean freight index, has a close mutual influence with

economic growth.
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- Bildirici er al (2015) stipulated that BDI is the most important
indicator to shipping cost as well as a significant parameter for
understanding global trade and manufacturing activities.

- However, studies with regards to ocean freight rates have been
concentrated on peripheral subjects such as the lead-lag
relationship between futures and spot prices, the relationship
between freight rates and economic growth and the relationship
between freight rates and ship prices. On the other hand,
empirical studies regarding how demand and supply shocks

affect freight rates have been falling far behind.

= This study analyzes factors affecting shipping market cycles
per each global economic crisis based on SVAR models
suggested by Kilian (2009).

= Citing the methodologies presented by Waggoner & Zha
(1999) and Baumeister and Kilian (2014), this study
conducted a scenario-based forecasting analysis on what
kind of impact will occur on the shipping market if structural
shocks for each period of economic crisis recur at present

time.

= Through these efforts, this study differentiates itself from
other studies by proving that different factors affect the
shipping market cycle depending on characteristics of global

economic crisis while the intensity of impact also varies.

= Furthermore, this study differentiates itself from other

studies in that itprovides measures for establishing a

xxiii
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comprehensive risk response system capable of managing
the overall risks facing the shipping market, shipping
industries as well as companies. This is different from an
early warning system constructed with representative
industrial risk index in a single model after reviewing

operational cases of other industries.

To be more specific, a comprehensive risk management system
suggested by this study carries out jobs as follow; forecasting
the shipping market, early warning for potential risks
surrounding the shipping market, predicting the distress of
shipping companies and the shipping industry and stress testing
for each risk scenario of the shipping industry.

Specific operational measures are suggested such as roles and
organizations within the comprehensive risk response system for

the shipping industry.

All things considered, this study primarily concentrates on
causes of global economic crises, its impactson the shipping
market and cases of how governments and shipping
companies have responded. This study empirically verified
causes as to why each economic crisis unfolds differently
in the shipping market. Furthermore, after looking at cases
of risk response systems in other nations and industries, this
study extracted problems and improvement measures of risk

response systems in Korea's shipping industry.
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3. Results

1) Summary

(1) Changes in the shipping market by global economic crisis and
responses from Korean and foreign shipping industries

= Global economic crises have taken a different form of
unfolding into the shipping market depending on major
causes and where problems started within an economic
system. During every period of crisis, ship adjustments have
been inflexible, while traffic volumes and fright rates have
significantly fluctuated, posing a negative impact on both

Korean and foreign shipping companies.

- During times of crises, a number of companies ended up
insolvency in accordance with their ownership structure,
financing methods and financial structureswhereas there were
companies that have taken aggressive investment, ultimately

boosting global competitiveness.

= In each period, both Korea and major maritime powers have
strived for overcoming risks based on appropriate policy
supports and self-rescue measures devised by shipping

companies.

= However, nations have commonly carried out institutional
restructuring as a reactive response after an economic crisis,

falling short of establishing a systematic risk response

XXV
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system.

Aided with policy supports, major maritime powers have
aggressively expanded vessel fleets, resulting in the expansion
of ship capacity. Hence, these countries have taken the crises
as a chance to promote domestic shipping companies into
global shipping companies.

Having been requested a uniform standard of improving
financial structures by the government, national flag fleets in
Korea have managed the debt ratio without considering
characteristics of the shipping industry. Therefore, it was
difficult to establish an aggressive strategy for expanding vessel

fleet capacity.

Although the crisis of the shipping industry caused by a
global economic crisis has been repeated due to internal and
external factors, Korean shipping companies have relatively

suffered severely in every crisis.

Regardless of global economic crises, the shipping market
experiences a boom and bust cycle in a certain period. However,
Korean shipping companies have repeated themselvesby
actively making investment during a boom, whereas facing

delinquency during a recession.

The fact that securing shipping finance is difficult in Korea
can be a challenge. However, the ultimate cause lies in the
absence of means for forecasting the shipping market as well
as risk managementat the level of the government and

companies.
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(2) Empirical analysis of factors affecting shipping market cycles
per global economic crisis

= Utilizing a structural VAR model, this study conducted an
empirical analysis to identify major causes of shipping

market fluctuations per global economic crisis.

- In this study, global macroeconomic variables include the
Chicago Board Options Exchange Volatility Index (VIX), Brent
Crude oil price, international oil price and international
merchandise trade. Variables for the shipping market include

the global ship fleet capacity and BDI.

- Looking at the change of ocean freight rates by shocks per each
variable, it is found that the impact of VIX shocks gradually

dissipates after immediately reducing the freight rates.

- International oil price shocks immediately push up the freights
rates followed by gradual dissipation. Starting from 6 quarters
after the shocks, this variable has decreased the freight rates

with statistical significance.

- Shocks on traffic volumes would increase the freight rates in
the beginning, but its impact was analyzed to be gradually
dissipating.

- On the other hand, shocks on the ship capacity were found to
increase the ocean freight rates in the short term, but with no
statistical significance. Following four quarters after the shock,
however, this variable was analyzed to decrease the freight rates

in statistical significance.

XxXVii



According to the result of historical decomposition by
classifying the periods of global economic crises, freight
rates were affected by shocks mainly due to VIX and

international oil price during the Asian Financial Crisis.

During the global financial crisis, freight rates in the shipping
market were affected by shocks mainly on VIX and traffic

volumes.

Since 2011 when the issue of oversupply started to loom in the
shipping market, shocks on container ship capacity have long

been pressuring the freight rates in the shipping market.

From 2016 to 2017, increasing production of US shale oil caused
a decline in crude oil price, leading to global economic
instability. In addition, the second round of oversupply in the
shipping market sent BDI to its all-time lowest. During this
period, ocean freightrates were largely affected by international
oil price.

The COVID-19 pandemic, which started in 2020 and still
continues, has posed a significant impact on the economy. The
shock on the economy has not been driven by problems from
the economy but by the spread of an infectious disease. During
this period, shocks on VIX and traffic volumes have a significant
impact on the freight rates. Unlike other periods, however, the

impact has been quickly recovered.

Similarresults were also found during a factor analysis per
period. During the period of COVID-19, in particular, the

contribution of shocks to freight rates themselves was the

xxviii
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highest followed by the contribution of shocks to VIX.

- What this means is that unstable market sentiment has a larger
impact on the shipping market than the downturn of the real

economy.

= This study carried out an analysis of forecasting scenarios
under the assumption that shocks of each crisis will be
repeated as they were. According to the result, the global
financial crisis and COVID-19 which have posed a significant
impact on the world were found to cause a swift and huge

decline followed by recovery.

- However, compared to the global financial crisis, the shipping
market is recovering at a much faster rate from the downturn
caused by COVID-19. As mentioned earlier, this result coincides
with the early stage of COVID-19 outbreak where the global
economy and the shipping market quickly recovered after

plunging into extreme recession.

(3) Domestic and foreign cases of establishing an industrial risk
response system

= After the outbreaks of the 1997 Asian Financial Crisis and
the 2003 Credit Card Liquidity Crisis, 5 major industries
pushed ahead with the construction of an early warning
system at the government level.

- Methodologies for building an early warning system may vary

depending on the industry. However, the system basically aims
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to detect industrial risks early on through the signals approach.

One characteristic of this system is that government research
institutes relevant to each industry establish and operate a

model.

An early warning system based on the signal approach builds
a model primarily centering on risks already occurred.
Therefore, this system has been highly acclaimed for its
capability of forecasting similar risks, but failed to work

properly when a new type of risks takes place.

Together with an early warning system capable of
forecasting the time of risk occurrence, recently, the
Vulnerability Index are measured while stress testing is
conducted to manage industrial risks at the government

level.

As for the financial industry, in particular, a variety of
forecasting models and stress testing models have been
developed at the government level, calling for risk management
befitting to characteristics of each financial institution. For
instance, policy financial institutions such as the Korea Deposit
Insurance Corporation (KDIC) are making effort to identify risks

of saving banks early on through a variety of methods.

Foreign investment banks and commercial banks such as MSCI
are also developing and operating stress testing models to grasp

the vulnerability of portfolios possessed by individual banks.

The Korea Ocean Business Corporation (KOBC) simultaneously

serves the dual role of supporting the shipping industry and
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working as a policy financial institution.

- However, KOBC is only performing market monitoring and risk
management through asignal approach-based early warning
model.

- Therefore, KOBC needs to develop and operate a variety of risk

management models just like KDIC.

(4) Improvements and operational measures of risk response
systems for the shipping industry

= This study pointed out problems of risk response systems in
Korea's shipping industry as follow; first, a number of
investments were failed due to the lack of means for market

forecasting and risk management.

= Second, whenever a global economic crisis takes place,
driving shipping companies into insolvency, the government
pushed ahead with restructuring by reducing ship fleets. This

has incurred huge loss at the national level.

= This study suggested measures for improving risk responses
of the shipping industry as follow; first, it is necessary to
advance shipping market forecasting and early warning
systems.

- Together with the analysis and monitoring of shipping market
conditions, an economic methodology should be utilized to

forecast the shipping market on a regular basis, applying the

result into policies. In addition, it is necessary to expand risk
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pools within an early warning system for the shipping market,

while upgrading the model.

Second, taking into account the sheer importance of the
shipping industry within the national economy, it is
important to develop a distress forecasting model
considering characteristics of shipping companies at the

government level.

As experienced through the bankruptcy of Hanjin Shippingand
financial distress of HMM, financial distress of large shipping
companies has caused huge losses and burdens to the national

economy.

Therefore, KOBC should take a step further from managing the
risk of customers. In cooperation with the government, the
Corporation should expand the job into distress forecasting of
Koreanshipping companies as a whole and establisha proper

management system.

Third, this study proposed the establishment of a risk
analysis system for the shipping marketand companies that

follows the business cycle.

It is necessary to construct a system for forecasting financial
distress of the shipping market and shipping companies on a
regular basis, and immediately performing risk analysisin case
of emergency. In accordance with the results of analysis and
monitoring, proper supports can be provided to stabilize the

market and support shipping companies.
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= Specific operational measures suggested by this study is to
expand the shipping market analysis currently operated by
KMI and KOBCto be expanded to the areas of forecasting
financial distress of shipping companies and risk analysis.
Furthermore, it is necessary to systemize operation,
management and supervision by streamlining operational

departments.

2) Expected benefits

= As suggested inthis study, the establishment of a
comprehensive risk response system for the shipping market
allows following jobs on a regular basis; forecasting the
business cycle, early warning of risks, predicting the distress
of shipping companies and stress testing of the market and
companies. Through these efforts, risks of the shipping
market as well as financial distress of companies can be
detected early on, which can lead to proper

countermeasures.
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(Picture 1) Expected benefits for establishing a comprehensive risk response
system in the shipping industry

Early response to shipping market risks and companies’
financial distress

* Forecasting the market + Predicting the possibility of
cycle and risks in advance financial distress of companies

. _ . Stress testing the
{13\ B A ey Y| financial distress of

the shipping market

6f shippihg
companies

shi.pping cyde and
early warning

[ Linked for utilization

and companies

= The establishment of a comprehensive risk response system
in the shipping industry will enable systemizing the
management and supervision against shipping risks, while
unifying itsoperation. In addition, the construction and
managementof  infrastructures surrounding shipping
transaction information, a database for diagnosing the
shipping industry and a database for national flag
carriers financial statements, vessel fleets and sales status
will improve the capability to respond against shipping and

logistic-related risks.
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1. oi2AIE 7183 U AIZS Ml
1) 22E HMZH Z7IHES Q20 AIZUS HMYHTY)

A ARZGA] EofollA] 7 H sl gt ASEA Klein(1950), Klein
and Goldberger(1955)7} Tinbergen(1939)2} A1 Z(Keynes)?] o=
S ZAE A’k SHAAYYAH AR F(DSEM: Dynamic Simultaneous
Equation model)S 7|22 TA = o] gt} A|7to] Zgo] wet DSEMS
ZBAAIsAREol ofsl Hoh A4z QA A AN AstAt 2y o
A E= 9 7o) W Alo] ZotE7]of o] 2Rt o]A¥ DSEM= &%t
1Y A2 9 B2 ARk Eo] Zajion HjdAdA o g A
k70 R Qs mo Al=/go] gt HjH: EAFCE.0

1] Sims(1980)= BIAAZARI 7783} thtz =go] 2ghd M54l
AXNAA REL vwstal 1 geto g VARREE(Vector Auto-Regressive
Model)& AoHItE?) VAR Bd AF& 7)o olujuid guls 213
IE5HA] Rt 2aE o R QAL e M 1Y 9= A9t
7] {15l AREE AT VAR 22 AAE W9 7t S716H = 73

_L4

Sjof ot= TEHE Y £ G35ots £ 2=t olof uet AEHH
4 2Autozy: B weteleo] e AR AL T 4 ok @
Hol &Agt}. b VAR g2 o83 fiFE9 A= 84 &&
Z70] Ygisol BlX= S Helsh] 8 AN RAT 207
)Park(2019) Park, Kwon, and Kim(2021), 245 ZEfQ-HE6H2020) 2] MAHTAE J|x2 24H|0]

cowu
E o2 el

6) Lutz Kilian and Helmut Liitkepohl(2017)
7) Killian(2011)



HARES) 242 AAREE olnf Sims(1980)7F AljFet & A7) Ef
(Cholesky factorization)g &3l &g} 71of| oA ZAIE AASHA
dot. 28y S A7) Bl B9 UdeAd] bet 2443 9EkA|
A HER ZHY Hut ofe} o] oz Pt d 4= gk HolA

HITRS Wopgith8) & VAR B2 dA7Ake] A3} o] 9sf dx=
Tl xof wet 4 Ayt gebA]7] gEge] AAE FREgI 5
2oz &% 4 gitke SAE Adrt.

ol2]gt W9 oAl U ZAIE sE5tazAt Sims(1986), Bernanke
(1986), Blanchard and Watson(1986)2 £74 W<l TA¥gE 124 &
Aol 37| HollA= £ Hysel = PIXA| d=th= HISAHE &
7] AJ¥A|%K(non-recursive Restriction)= {9t 23 VAR 2§

(SVAR: Structural VAR Model)& AAI5}I3ILE ol W 7F 37]9] I

= AT o BAClE dsf FFetE 4 UrF AHBAE FoiRith=
Ziolet.

ojet A FAH ©7] AEA|F 2 HA| FA| 0|22 EHE 2YP A
7 dR/gol AZIESIE & B719] ®g F Gl BA ol AL
AATAE Zte 55T Aoole 34 @7] AES 53 724 =
724 4ol 7hssiths Aot S ©7] AEARkS Fofjt 2
¥ VAREFZ W45 11 EA7] 5% AL dFE Alofshs 2os A
og Sims(1980)9] EdA7] &3l Aot U FE o 4 Afolzt
g S Qlok ey MR A8 o] 24 EAE B sho] ARFoR
2YPE AASHARE TR 9 A7) Efoll o3 dojF o »IH
W eAol wheh @719 SAE AaEATE FeiRichs d 1 Zpel7t
Atk A ©@7] A A 0|87 SVAREFS A SVAR

8) Cooley and Leroy(1985)
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(Recursive Structural VAR Mode)23g0 2 =85 Axi71x] 7 9
2] o851l Q= HhHolrt,

oj9lo k. VAR E3go] thgh A&A Q1 ALt M= o] Ay
31 o QloflA] Arget v} o] 24 F4 AEAeF 270 wt &
Qlt}. Shapiro and Watson(1988), Blanchard and Quah (1989),
Keatlng(1992)‘1:‘ H0] A71AQ FAUS At A7) A A
Atst¥+=dl Blanchard and Quah(1989)%&ge] o]t} King,
Plosser, Stock, and Watson(1991)< 7|48 A2k &5 SVECM =
S 2A5}UTEY o]=0] ARRSE A7|AIE Aok SVAREFHL EA HE:
uAst =4 o] 28 Y HE HSEo| 224F o7 IS Ak, &+
71408 B4 HeyEo v I 00% Rttt AloRE st
ATk ESH Faust(1998), Canova and Pina(1999), Canova and
Nicol6(2002), Uhlig(2005)° oJsfl 24 watglol| FAo|&2y} Hils
= BoARS A7 B9 Rijsh= 25 A|9KSign Restriction) B
o] AQt=]o] @& A7} o]FojA 1L Utk
SVAR 232 333 A7 URAS A5k ARIBA EofollA
dg] &85 9lZ 85t ofuet s

A7IREe] Al tiek oM gol E8Fal Ut

Ol

é

20004 ol F7HEd AolAs #7EAS H1eR F8 U Ak
=%l FEAY 8]0l mE dfsEsd TH £40l FE olFAL 32
L, 2000 o]Folle 2= FAf A ot dfra0] Ws), U F
2wl 7ol diet ZqHsks frhEEl €8S viAle SAT MR

EA5 3 Itk Killian(2009), Peersman and Van Robays(2012),
Baumeister, Peersman, and Robays(2010)+ SVAREES &3l 221

9) Keating(1992)
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7FeA0] f7hE ] nAE 9T 45k Aol Sa%E A5t
t}. 53] Killian(2009)2 AlAl 9484, 229 58, FAR7F 370
F2 4E 24 ©7] A SVAR 232 ARgste] 821E 34
Fch =47 Bsade AR34E 54 (oil supply shock), 22
71%ZA(global demand shock), GFAl 153t 480 7]Q1gt
& 5714 48 FZ4(oil-specific demand shock)2.2 55}
A, FAR 8RIEE T3 44y #2424 S40] 7P El
FEH FA7IE XY FA FFE EASHA % Killian
(2009)9] EFAPE 8357 4 2ME 7o R FEUE T& AFE0]
Y=l ch10) 71 % Baumeister and Killian(2014)+= Killian(2009)
£ ZAsto] FoAAH(sign restriction) §3f F24 SH5 AESHAL
Waggoner & Zha(1999)2] 2% & HHES d&sto] 1A EFA
A3 &2 20| FolFE FAY 724 S40] A= 4% 59 Al

Uelog skl f7h9 B 9 o= B Adsiih

rE do

o o pE > 10 ¥R pE
o, mg.‘

oo

P

T
=

s
WJ

Z]o] A} RQ. o Esﬁ 7HHJ';§' o] 1 %EH

A
bl - O =2
9 YL HALEID e F2 FARAL heAge] a5 F
_ .

o A AL ST wet sl =87t Sk RS Al

=

=l

ol 8+ WEES TRE St AlA BAY tet Al 852 5
of

t} Sl Z32 A|A Aut

AZEA AL S 2 A §AFoR

—

1y — ) o 1 —
Aeke] Az 9 Qo] Algle] 48 HEE 9rAoE HeeHel AL

10) Killian and Park(2009); McPhail, Du, and Muhammad(2012); Baumeister and Killian(2014),
Baumeister and Killian(2016)

11) Tsioumas, Smirlis, and Papadimitriou(2021), p. 1.

12) Bildirici(2015)
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o}, Klovland(2002)+= 1850+-E A|12k
S EAoIEA 9] Wso] AXFAR ST AHeH &
ZASHE(Mgt, A3gH) 7183 U-s JA 7t

ZFQ9Qlolgkx 3}ich13) 1% 7 Al A2l Michail(2020)0] w2
NABAAC] AgelvA, daA, gAX 5 ZF A¥E 99} v|g &
Aolx f7h= 2 AP 429 99 IAg= 2HE =E&JH

Kavussanos and Marcoulis(2000)= MLSQ(Multivariate Least
Square) SARF S &3l vl 4 2357199 F7F 80| 771 A
At 22 AXFA RSO FFS etk A2 BEoE Grammenos
and Arkoulis(2002)&= A4, E7MISE, f7F && 181 AA
(laid up tonnage)= AEHSFE 5t 7Y F71o)] FFS = 8<%
S BEA43519t}. Syriopoulos and Roumpis(2009)2} Papapostolou et
al(2014)59 A+ 9A =24 S5971% 22 AAl BA 340 &
W52 A5k 8% 8ol si7|d 71 & Ao JF= 1l
13) Beenstock and Vergottis(1989, 1993); Kogan, Livdan, and Yaron(2009); Lyridis, Manos,

and Zacharioudakis(2014); Papapostolou et a/.(2014); Gavriilidis et a/(2018); Lim,
Nomikos, Yap(2019); Michail(2020)
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4

ohal grE.

A 7S B9l 299 He 2902 B4 d4E+= Tsioumas
and Papadimitriou(2015)& #& < Aot & A4+ Granger A3
VAREES S A 7M. A9 AxAd#A(lead-lag
relationship)& £451At 8 H4E F34, A WO 71E8& AR
stelow A+ Axt I 7Ho] HslkE 9ol A3Perthal sioict. YA
71AE& ol 2US B3 g2 A2+ Angelopoulos et a/(2020)0]
Qltt. & AdFE= SH 8 2l(dynamic factor) 28-S E3) 6571 |AHA] 714
T FQ o A 7] AEAATAE BASEeH, A dat HAA
7t & FAR7PE s %ol Adste As g1 5 AU

r>~

o] Qo= FFHEFE EEoto] FFHF7F U0 vA = JTFS 247
A7} At Dikos er al(2006)2 A28 tro]y9] A(system dynamics)
£ 285t 24 A E461%1eH, 1719t LIBOR 87 24
A HE9 F9 299S ¥ETh Michail and Melas(2020)=
COVID-19 Hd9] %Z%Ol Aol A= dFE GARCHEBH
VAREGS &3 #4390, A7+ 23, COVID-19 #e|g T2 =9
< sPEAFoH, S R0 FEAQ JFS & AR UEHiT
AAEZ FAR7EeE 4410 COVID-19 #HY] 349 £8 n=7
2UE WA Wu er al(2021)2 FZEAGR] VIXS AskEAd 2%l ¥
o] AE 7= AL At ELt VIXE 29 AE57Ms4E =95

]7‘} U FAAES] eIy A W AEA 22 7T 5 A

{2 L3 2 9lohy sHT)

e, FREYS ST ST 242 89t AAGA i
Aol FHIA BAE 24T Tk oFIA|AL T4 Ghiorghe

14) Jiang, Li, and Gong(2018); Yin, Luo, and Fan(2017)
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Mz 01

and Gianina(2013)= 19859+%-E 201297k4] 47t AA=E &3 VAR
=42 AAIste] BDI9F A AlA BAVSRE 7HY] QA 243 £4]
23 BDI®} BAEES BAE tid Aol FHFARA A7 U= A
o3& Yepyth Chen, Zhang, and Chai(2021)% TVP-SV-VARZE 9]
ggsto] =A| /7L e A, S0 FAAE 2 FAEES] SAN
S3rE EX519 9, Gu, Dong, and Chen(2020)2 BDI 29|
TSI(Tianjin Shipping Index)°l "|X|&= F&FS EA51AT}.

e

Of

TREFE S AT e Y S FEsko] AAFA St
A IAE EA3 A+ Bildirici er al(2015)3 Kutin and
Vallée(2018), 18]l Park, Kwon, and Kim(2021)°] Jtt. Bildirici et
al(2015)% MSIAH(3)-VAR(4) 2@& F3f 2= AA97], LRkl
71, 8712 BA=THRegime)= 6L v|= GDP FALET
BDI Zto] @A) dish 243 24 23 1= 47 Al7lele BDI 7iAd
o] Aol 3HAA FFS vxTta I

Kutin and Vallée(2018)= ttZX A% VARMS-VAR: Markov-
switching Vector Autoregressive model)-& 53l 3}2737] =H(Regime)
2 AU+ WA, I2UHRPEER] S =5t CCFI(China
Containerized Freight Index), ZH|o|Y H#2(Clarksons Average
Containership Earnings), A& (Fleet development), ¥-77F4(Price
of Crude Oil) 18] Kilian(2009)9] Global Real Economic Activity2]
A sl £ 2483 737159 WSk Regime change)oll w2t 2¢
H7E 2940l PRl FF] HEA Y S48 BEth

Park, Kwon, and Kim(2021) & A4S, AIAIF-G5FR|4, BDI
7t 319 s AfEr At A AlA ARAA IR v|X]= SEE
thsiA BASITh E3F SVAR B3-S 760 g 3 Atz QolRs] BA
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=74 A718 Sessdst e Aok WEel F2 2]
Uehde S S5 258 3891719 COVID-19 A1719] 39

AL AYPAre] vhlet S go] ofa) o) SHgesUt
AA A4 Aol FA) FAsH JFL W A0 ekt W
22 Fg947]0] ¥3) COVID-19 A7le] 5 #4e] 8% &7t the

ASFEA AL A vl=y2oln] A5k A
A710) G Wo| wheth, = F2E AR A7

um 15) metd 2 2891719 e 74|

9. 90] HE=A ghilo]| JeRS Fr}.16) = S

oo=

i o

o,
)
1o
_l

ox,
Zi
-0,
5
H1
ol
F

= —rﬁoﬂ t2= Gl tisiA olsfisk= Zo] Hl-¢- Fasith17) ERL 3

15) Scarsi(2007)

16) Tsouknidis(2016)

17) Poblacion and Serna(2018)
18) Bai and Lam(2019)
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BAslel $718 olSSHe WHES] te Aot s AT gl
2 50| ¢ Sims(1980)
o VARLEE 7|22 slo] oA §8-A=HL it
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Jo
N
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o
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i
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4%
ok,
ly
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i
]

—

SHH oA A FA| AAXGANA wi- F23 M2 AGHh
Kilian(2009)2 AstaA *9-& &-&sfo] TH= Global Real Economic
Activity IndexE& 3719 =8 HSE AREslg o, o]F W Ao

ol& 7719 48 WH4R &85k Q). Ghiorghe and Gianina(2013)
= ASFEA 2YA4(BDI: Baltic Dry Index)?} AAZAAL A5 7to] E
et P vkl sFAT. Bildirici er aZ(2015)2 BDIE= af2-H]-&9]
gt 7MY 588 Aol A AA £ A2 qofd = Ue 5
83 ALty sigith. 1By S ol digt d+ts ded As
To] MEAATHA, A3 BAVSZTS] A, U3 A7keke] 34 5
AHAR1 A7} o]FofA| AL Qli= FHH 29U 28t FF FZ0 Higt
ASEA At mRIgE Aeelth

£ AFoAE Kilian(2009)9] SVAREFS 7|22 7+ 229 A7
H A A7HE 820F AR B3 97] AZIE 24 F40|
= %ol @A AHA SAIFl of" FFE A=
Waggoner & Zha(1999), Baumeister and Kilian(2014)2] ®H2& ¥
&5to] A AU 4% 3t olF B9 A A7 =
=Y AA712 stef=te Z4H2te] &40 wet ke 810 o8 JF=
W e Arrt gEA vEhE S g2 Wole Zlo] & A9 A
dojct.
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71 HSHA = &3 FHaL

1) MAAL

AR IMF 9B9I/1E F8AA got At gdot thal e 38
91712003 ALBTEEAF G54 97D)7H wAtel wek 20049 19 A
Al A7 I WA TEALLS SYL TR AARR]
2| AHALY FEL 2AHEL)

s
& Ao Azs} 2/ AHRRE Fo) HIDAAES) S 5 B0
7 W 274R REe AsATRY, Tey/eAnd, AgA4YR
o] 2 o] §3ith, 2/|ARAAT0] 755 Hohe oYL,

o, §

FHFEAY ATHILE, AN FHREA), YR SA:
TUAGEY, 7R, FARE: A Eoﬂ) SEAHEA: A5
owy, meyey, e AsHIEY, TRy, REIe w9
B, LA S, Aol 2)

l

o]% 20084 <715 7
O WA 7|&E0| 1=H ﬂiﬁ% 2 711% St X717 HAAHS] o=

19) 4T 21(2014)
20) 0]8+&(2015)

21) YBT 21(2014)
22) BT 21(2014)
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* PRI 2015 ZHH
AEDSINA-TZS)
dESEENISTC,
CH,KDI 7| XHE)
RATRHRAT): 032
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ol ) MAEL WI|YY FRERL AT AF AU RAIE 7

A% 99 AUhe oiF s St

(B 2-5) IMF 0|& 2 ZANX|E H5H1997H-2002H)

ot 9ol | AFR | 19

22 QP BRI ERY  zusm dsE | Fwas
TG e o) @z @)

19974 654.5 -81 88 NA NA 10,307
19984 406.1 403 485 48 96 6,744
19994 806.8 244 740 55 68 8,595
2000 734.2 122 962 113 103 9,770
2001 572.8 82 1,028 75 123 9,000
2002 757.5 60 1,214 -8 124 11,493

A= 22 (HMY: 2021, 7. 16)S HIEOZ XX} KHEHS

. "”\1 :ﬁ% S2AE2 HAH o2 S87]7F A&5E _U% U]% E‘fﬁi
77 71290 2= ARIY ST 928 g0l At A
Aol 7Hs 7] mZolH.

50) 23| MEZAHML221(2002), pp. 77~96.
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(O 2-4) A|7|E &t21t BDI IX[4 £0|(19951-20024)
o9 9 HOIE
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2,000
1,600
1,000

500

1995 1996 1997 1998 1999 2000 2001 2002

-o— S8 -=— BDI
Az 228 ANSHAAR(ZAMY: 2021. 9. 9), Clarksons(ZAY: 2021. 9. 9)

T2y 20019 v A7IFIAR ofAlol %71 B S 35
g 7hd 19999 I Aol EYEHA fHgls ARA =T F
77F WSkt 20019 BDI 2AAIE Ad thH] 24% oftst 1,217
2 7|1E5HAA S2AIR St A& E QU

FA] BDIZ} 1,000 ZRIE Aol mEHA Al Waggo] F3t6t9al
sl ol stz AN AL WhAYof st -27F SAFE| QI
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(O3 2-5) BDI2YUX|2t Mut Aok - Q=& 3£0((1996-2002)

=l DWT, ZRIE
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20,000,000 200
10,000,000 200

0 0

1996 1997 1998 1999 2000 2001 2002
M oRRH(ZL)  mmm MHFQITRK(XY) — BDI(R)
Xt&: Clarksons(ZAAY: 2021. 9. 9)

2. =] THSAH

1) 22|Ltz2t

=Y 7199 EAEE2 19974 2J8k9]7] o] d Ht 1,000% F=E
Ao, QR7E Ao g F50= gl 19979 °F 5,000%
7k 3A S7FLE
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(E 2-6) 3ii27|Y2| ZY4X HE H2H(1996-2000)

r

ol o A
T 1996 19974 1998 1999 2000
SRt 95,646 152,550 165,433 177,576 196,998
SEX 88,095 149,783 145,029 137,144 110,291
TN 7,551 2,767 20,404 40,435 86,707
ofi2se 89,465 117,051 161,820 151,934 168,075
o2&/t 80,908 108,115 146,091 138,855 150,755
o250l 8,504 8,936 15,729 13,079 17,320
22| ToH | 3,657 3,975 4,351 4,814 5,088
0|9 4,941 4,961 11,378 8,265 12,331
Fe+Y 2,484 6,980 12,699 11,967 7,483
FYAHIE 7,848 20,986 23,278 15,303 27,910
Q|sfahiE] - - 591 4,134 -9,344
2409 -445 -9,045 799 4,929 -81,955
MITe=2 106 -7,148 1,830 8,746 -8,277
oM & 150 60 297 2,729 -1,677
N=E7 =2 -43 -7,208 1,532 6,013 -6,599
SiHIE 1167% 5413% 711% 339% 127%

A2: st=M385](1996~2000); Z2H0K2011) XHRIL, p. 35

Ukt 9A] 19979 11€¥ IMFol FAIF-8= AIotHAl AAES A
vhS fsF widstA =t 19999 vt o7 IMF Eao] whet
=8, IHE 2GS Aok BAHE-E 200% ootz TAAF|AL

urEoE ser|de kel Alske tiYshy] wpRe] Rajulgol
900% the] 31d) FA SHeAAIA 200% ol3te] 12 A gake
© g Ak g8} AN ABL ol s Bgelddet. Tt
AFEOIAE BIS H122) 200% A 2830l wet At wzhe 3309
A Holek.5D

51) H&wA(2016. 6. 20)
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E2 19964 A7) B9t 9F 2849 5,000GT(AHE 113])
oF o %} = XFE.% gHglor, 19974

= —
%‘%}—riﬂ‘ﬂ%% 5, IS%E vE’“ gHE HBH 1997-1998%. 2¥7k of
2 ujzkt AoE Uekdtt.53)

(E 2-7)°1 199613914 1999 Apo] 5t AdARe] AdETE dHEH
gefe, K2, 2P FEF7H gafen, tlste, dAavdil
712 & & Sl o] A, 8 AAe AHbe vidstal g4l
=AM @A 0 {5 SR} 7R SIRAIT, FARES A

AolA] S014o] ofshel 2= Ioit.5H w7t Auhe A|-8ATs)

N

fr o rr o rlo =

==

- SARE e &M HEE ZEAQ] S|4 AR A
BAAXQl TS v|xA H Aot
o]%F 19994 =0l HH7} QoA 5575 5,000GTL.E Asfat

I P M
Zolg 1ol Hgith. X (2-7)7 2ol 1996 TH] 19981 HA| Aet
FESE FAYAT 19994 T 7} ol UehRA AA) A5S
o th) SRS BEOom ST AL B EF 2E g
Zol% Rtk oloh o] st ANt BAjHE £4E 99 %
wzpst g eols B7eka B o] IA) AAsHA] S Ue NS
of ;e Az Q5o YT

_{
ﬂl

52) Z&0K2011), p. 35.

53) ZEEH(2005)

54) MXI- 25|14 - Z|FH(2017), pp.15~16.
55) 5i¥5=2(2000), pp. 48~54.
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T 2-7) QI319)7| ZA| 2HMA} ME2F X0

ol 1996 | 1997 | 1998 | 1999
HAR 36 35 36 43
A 5 389 395 377 398
ZE4(RGT) 1153 | 1154 | 1087 | 1113
5 17 16 13 12
Hictot= (‘Ej%;) 127 120 81 79
5 7 8 8 10
SKet= f;j%% 142 83 83 101
= 20 14 10 10
=g TE4
- oy ® 32 19 21
HAY & 63 58 48 51
eletE SET g3 367 271 297
(BEGT)
5 49 50 51 49
e SET gy 209 324 325
(2t GT)
5 156 146 130 132
ot cAF 21 (fgci% 909 901 778 823

Az $H=2M585](1996~1999H)

o3 3]1_3 AAES FA0E Auhz-S 55t AU Aoz Baulg
WY, fASA 5O kYo g AR HFE =Y 4 AT B &
| PEBEHA A ALY AR FAfjHlEo] st 4 QUSIT50)
2> Al ERQIARE o] Hlgo] TiFE 80% Ol &
Mo g Haulgo] =2 EAL 7Hx| 1 Qlrt. webA] 19984, 1999:9]

S =
SRl aet 97] olol F7h WAL Al vl ol B F4,

56) LGAMTL4(2000), p. 13.
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22 AN AR Halet 2upel HRMY TS 02

2434 5ol U2 AR FE 2 4 Ak

£5] Rl 1999¢ J%X} ﬂ A2 oF 43389 H9] A=<
SHSIAL, -SR] WP g oF 19 G2 fHE £Y5t= 5 A
& &l AT AR % st o]o] 20000+ 1Y
50009t @ E =R AAR-E5F | HolS(asset-backed commercial
paper)= 'H3sto] AU dEstHA AFE8= ANAdstaA}t st
AUtk ERF FRIF AT RAfElE S4 2|0 whet AR At
FA= SHE 98 718 At Al & Adl 37} ujz-g XI5k
23S 2159} 59)

SHIshe-e At mizio] ohi G Arhede] BES thaH Fyow
22 ATS AT, F4BHL WA gH0E Lotk NP4 ¢
o) A 19 ek SYSIY E Ae 159 ot w27 4]
240 59 A oA 75 A A7) H o2 s Ldtto] Qo] Bhad
A5 oj2s) 2 S
57) 3=ai241=(2004. 8. 4)

58) ISR ST (2010), p. 287.
59) Qo] &, p. 292.
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kS A8 37| Aef M=~ ozt A
1,000TEU O|&t 1 OHZ(Straight Sale)
HeM(T/C Back) b&
1,200TEU 6 -
oiZf 13
ZiH|0| L
1,600TEU 1 onzt
HeM 148
2,700TEU 18 -
izt 43
25,000DWT 1 ozt
(HCIALO|=E) -
HE=2M %
dasd 61,000DWT 5 M 15
(WHfRfAS) \TEIRES
MM 205
A 20% IS 29
1| pAgeks
o= A oF 4578t Ef2{(USD)

[

Rtz SIS

fXHE(2010); OJEHR(2001) p. 12 XHRIE

J

sl Y FA Hx Addel
st} SaPAH AR I 782 5 °F 2,700TEUR AHt 1834 5 &
28219] Adhe 1998|7HA] WiZABIAAL o] & 1422 Al8Alste] 235
AT AlHr vzt Ak o] o &&o] 50% EA F5tR2H, 2} 7]
Fog Aokd izt g Isf odEet Z Hizelde A A

95T ARTEE ANT 5 A6

A A2 A4S 1T

ko (ol

A2 1997 127191 E3k= O oAU FZ(INTRA-ASIA)E +
Pt o, Qek97] JFOE FHot FE 5 ofAlor AUl FEOJA
AE5go] S5k BYtS AUtk oo RISk otAlot I = &
2oks FXIsted 19979 11€¥ d&3} g+ 7F = JTX(Japan- Thailand

0|

(o)}
(=)
~=

A2 NS 2 YO, OS2 7[BAIS FHOR Sl
=]

al_}l_ §

P25, S £S5, S WS SO WAOR K|, MUPHSOLIA 242 A28 T Mt
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Express)oll £UH 780TEUF A+ 650TEUF 4£FAEoZ of
3l 19989 19, Y& K-Line A8t0 & JTXS Y5t ¥HAlS #5191
t}. o]o] 1998 24, S8 FE|SHE FXI5to] ofAlot A &
9l IAX(YE-EF)9} JTXE 7|7F}=0] E3HA]7]= £ 7]& ofAlo}
12705 9712 Z4ohaA B2 At Ad B9 AAeka Hl8-S 24
o3 Hitsfuztrt.60

N
Wooodh ook
fu

L S e e ﬂsﬂrﬁﬂi AUt AR S5 WREe= diafie] A

7} 9jo] Foke ARTEE A Pl TR 2S Fleqh w5
AGAROIA sz el BLBE QA A Bl A 7
Zsiith. 20034 4ol B 2laa BAAE TEH] 9
AAe) e A B AR 2Qlo] EUsiitt ea we 9]
2 wstwA gaamne x%x} 44 Blaas A 9% 28V1Re
AT, 20034 1090} AHEgoAk A euto] of

B2
2,585k e i olxhg AXARS AAFAT 2
e Aslcte

200449 12¢¥oll= wHsks HaA AR gA9 HEE Hls +9A
EAH(Forward Freight Agreement)S F2l5l0] 2lAT JHAAE A
=3t st sk9itk 20059 11€¥€0l= 243 B2 A#(VaR/EBITDA:
Value at Risk)63) / (Earnings Before Interest, Taxes Depreciation
and Amortization)64) AAFRE =6l AT FAAE A LHA|

X

61) 8t2l5 H—Eézlﬂﬂmzmo) p. 299.
62) 29 & p. 349.

63) VaR2 2 Z71 S0H|A] SIE0| LWAlth= AR 92 7HsH0] Qe 2ITHe &4 KAXIS FHsH 2l
VaRO0| =OM 2{0| Lil3lis M 9E 4= U= AZ20| 2. VaRE2 7|Y0| AHdle| 2|AT H2|E e I
2ol ZS7|H0M I 7|1ES Qlote HAOZ ZALBHUIHIO] X480} EEE)

64) EEBITDAE= MITIOIXIXIZTO| S 2 HQIN| O[XF Z7 M2 At M FA0|2US LSHT. 0242 [k}
HlZ(Interest), MIZ(Tax), 27 FZH|[Z(Depreciation & Amortization)SS tl7| X 20| Sot

o ro\

f

£ AY. EBITDAE +gS UEt= XEZ, 7|99 27IXIE Hlolz Q8 A= A8, &
EBITDAE =7t 2HEE= 7€ 2101 2:0110] HO[5HA AlMEl= 221(MHIS| X0] S)E HAE 2, 71Y
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oktt. Iy F8 =2 o] A7]o] A= A Adl SHE 5t ==
H A A gRE A8 oddt A APskd. 53] o
TATS A=} At 2ARGAE] EAATE SHer =Y

t}.67)

HEHEE 19964 1¥, k290l= 19964 68 EAAE =US &5l
A=sfeitdell digt Alde Aeietith. FU2 199949 Mg =R
o, Y= 20009 1¥ EAAI=(B RN I3t HATHANE =9, |
ANE EAZ A8

dnE A5 Sete] AU 98 19984 7Y AntA AL S
ARDIS)E =k A1 ojololiz 927 e EA=7Ee] A 52

HlTE 4 QU= X|EZ Ya| BRE(0[H XA T} 27)
65) SHRIGHRASIITH(2010), pp. 394~395.

66) St=ollRAI2(2004. 8. 4

67) &3] 5HIgH 8%13/(2001), p. 13.

68) 219 &, p. 76.
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ol S EU = Iuio] " sisrt 2dske A
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& HEe =8 25-Fhr0 digt Ao] ettt 70
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153) ZYR(2015. 12. 17), p. 18.
154) MEZI- 25|14 ZGRH(2017), pp. 41~44.

155) #H45}- 25]2(2020), p.130, HHEEHR(2011H), HRM(2013H), HHHL(2016H), SH
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R2 24 ez

1 O Hdi-
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1. X8 HIEX}7|8|H 2 8d157)

1) A=Y YHX7|2HEY

g HERF7|S]H(SVAR: Structural Vector Autorgressive) g2
AAD Ao o]22 HXtheoretical approach)o] A& FeH=2 A
B4 o g ARGEI QIrh158) SVAREFL thg3t 2t} 159

B[)yt:Blyt71+B2yt72+m+Byt » T &, (1)
g, ~ id (0, 1)

A(DolA y= WBHSE 89 (5<1) HEo|AL B = ZA|0]&9
A4St 5455 FE(impact multiplier matrix)0|th. SVAREE Q] 524
PBE B= TSEZIsH] Wl QA dAolA AREot= VAREY
2 o2 2 =9k (reduced form) VARE o[t}

v = Ay Ay ot Ay, Ty 2

kek B, 9] 7+ (invertible matrix)o] Ased Al(1)T 2)9] &

Ae o3 o] 2ET 4 Stk

Yy =By 1Blyt— By 1BZyt— 2 Tt By 'B Yi—p T+ By 18t,

p

Yo = A1 T Ay ot Ay, Ty ®

]ﬂ', A, =By le u = By 13t

157) Park(2019), Park, Kwon, and Kim(2021), EfAdsFZIEf-HAEH2020)2 EH2 MH2| g
158) ZEZE, "TECONOMETRICS(11) #Lecture Note,, p. 290.

159) 4B 9Io) 44812 Y2AHSS HBIC,
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ABR)E B & 4 % SVARE B %83 VARZ B2 34FE B,
£ w2 3§ IAoltt. & SVAREFS FxF wHg
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chol(2)=PP =[p,; 0 0 |[p, 0 0 (5)
Do1 Paa 0 Do1 P2 0
P31 P32 P33 [P31 P32 P33

7t ek e (1034 o] 24 QA v, BAE
A1 (orthogonal) @ x}gHo] Ht}.
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Yi+n — Z{)@fﬁ’whﬂ (9)

g AERES AX B uwit FOAW, oo THLA
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160) Hill, Griffiths, and Lim(2018), p. 475.
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Bols geshd QEe] S I 289719 e 4 AHo] £5)
o] GDPY 112l G BAF 5 YA Hek. AEAF 1,48 7

3 rAIHO] W ¢, 0] W50l tigt W ¢, 9] 549 7ol ot Ak

HDi.j,t+7
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EHDi.j.t+T
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161) SH(2017), p. 40.

162) Baumeister and Kilian(2014)2| 288 EZ XX} H2|&

163) 0I5 AlLt2|R 2AM2 A0 M2t R4 0 S(conditional forecast) Q2 £27 | St MHEkA
2 AF0ME KIE ALI2R 241 2R 0|52 S80I AESIUSS Bl

164) Kilian and Liitkepohl(2017), p. 124.
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95 A= of &4

= e TMgel 42 TPIsAL AA| 917] 71zke] 2
FAL GAE ALtel 02 ARGt ofn) QA Akl et oA

Ao FAL AN WY 7N 91710] T Hep
A wioleha, Blad thgo] Bt HRE U2 4 A sEth Bl
00] obd mlel F24 F2 W (w1, L0l )R U3ty , )
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oFE 72 o, &4 Al h=1,2,..9 235 7|Hg o= 2

165) Baumeister and Kilian(2014), p. 120.

166) ZH0| =X moto 002 MAGH= A Wyt Wy B 2 002 MX5t= S o|O|siLt,
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h—1

scenario ) h—
Z@wf+}l /+E@w1‘+h Il{wf+h i w:fzflllf}i:()l79t)
Al N baseline \ h—
1
_E(‘E()@iwt-kh—i_’_‘Zh@iwtﬁ-h—int-O—h i =0Ty H 00 92,)
= =
= 292 R (15)

9] Aolld 2% 14149 HRAZol 4158 B3 5 Avele 5
AOF QNG y,,, O WES BAE QoW AUYQE ATy, , o WS}
i

h—1

yf+h\f + E @/ :f?;am,oa (16)

ny E42 98t ¥issE Stopford(2009)9] AAFAIA RdS 7|22
AAsk3tt. Stopford(2009)0] WEH 22 AR AR w o] JFF
H| Rl ofof w2} Aute] 4290 Fo] AgHr). 121 kel a3}
S0l Qs A7tel Qo] Rk WA Het

wEbA] 2 oi:rLoﬂ Ae 224 7|9 =9 da 270, siAE T
Hee MR B ottt Ao E 2 A7 I Hee
A7kl SAAH A tﬂE* ZH\—(VIX CBOE Volatility Index)E AF&-31 2
o, FAR7I BEE BHIESR A Y7 (global price of Brent

107



crude)& ARSI 22 37149 £4+= FRED(Federal Reserve

Economic Data)e]t}. VIXE A7kl A= A0 A4H S&P 500 A<

=49 FF 3097 S Ul AR, o] AtolA AAZBA

EA9] d&HFE ARG L Qlth.167) A B4l SHE AL 9L

= Aol AAFAES AAFEEE nIFAL E2440] SiAE7|7HA]

I wait-and-see)ol= FEHIE HQIrt.168) 8+

T8} F7 BFo| 2 =, EEAA0] SR Al 7192

FAeL Ak n]Fo] S| =80 JF FaL

FAE 715t sAlde] 3a0l Y= HAA Heh SAR7 R o
=

o] APA+E B9 =28 B7HEY F2 d9le

ol

A B W= A 80t 3w 1L H
T2 st WA 8 HEEE E5F WU 285 A AlA &
539 ¥ AL Ha 717 ATtAEo]7] Wizl 7 AT EAol=
AotA] oith. wEhA &5 tieHeE OECDL] FAVSEFH(IMTS:
International Merchandise Trade)& AH&st3itt. dlojE EHE 4
W AALGE Ak G79 592 AR ESE WElth siAR
9] THHTEE LA Al A AA AEFS AHgsielt 2
oA Algohs A AA AEFE 20059 187|58 25 &E7} 750

3, fdeloly, BA A5 T2 53799 tess= ARESISit) stk
A A= S0 A Algshs HE--AX]4(BDI: Baltic Exchange
Dry Index)E ARESIITE BDI =AR7F SAVIEFEL vl=ie] AH|RE
E7H5(CPI: Consumer Price Index)& ARgsIo] A-HRZ Halslct

- o
=
1o
jal)
=
i
s,
i

A7k BE 2RI} BAI0) s} ke AR A1 B 2
22, 199641 18715 20204 42717HA9] 2] 422 Ao

167) Bloom(2009), Baker, Bloom, and Davis(2016)
168) Bloom(2009), p. 624.
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= 4% =X
VIX A7t Z4 AHela HSEX|e |« FRED

OIL BHER INHER/E * FRED

TR =HdERY * OECD

FD TMA L= * Clarksons Research
BDI LUEIRUKX| * Clarksons Research

A=: FRED(ZAMY: 2021. 5. 18), OECD(ZMY: 2021. 5. 18), Clarksons(AA4: 2021. 5. 18)

g WrEo] J2EAZS (E 3-2)9 2t}

H3-2) 7|1z SAY

Ha e Eé’ﬁit
VIX 20.31 7.57
OIL 0.26 0.13
TR 5.23 0.89
FD 1064.52 423.41
BDI 10.29 9.09
N 100
INERPSINRSTS

AR 94 25 WAL HULIE D el Bl i
o) S A0 MeslEl W2 234 A HP- S A8

169) HP—ZE{= Hodrick and Prescott(1984)7 M[Otet 20FH A|HER2EE FME HHok= giHoz

Ct2o| M ZlAsIGH= M| {7} | £ 7L5H= Ho|Ct
1 T )\ T—1
S(Tt):(?)Z(xt—Tt)”-(?)E[(Ttﬂ—n)—(ft—n,l)]?
t=1 t=2
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H 3-3) Dicky-Fuller HI2 #°8 Azt

oo
e S E ERPS HPE]
viz —4.29%** -3.68*** —12.64%**
oil -1.77 -1.68 -9.69%**
tr -1.46 -2.81** =11.78%**
fl 5.36 1.16 -3.71%*
bdi =3.09*** —2.9%* —11.77%%*

= #*% 50.01, ** p<0.05, * p¢0.1
INE=HPRINESES]

YL SVAR 29| 2407 ZRAEL B0l optol
(Akaike) E= THIEZ(Schwartz) BAF 2438t AAE 2Ask=t], &
Ao A= SBIC(Schwarz-Bayesian Information Criterion)of wzh
Y9 AAPAAE 2= A5

(2 3-4) MH 7|Z=(Information Criteria)

lag(h) AIC HOIC SBIC
1 40.61 40.67 40.75
2 33.49 33.82* 34.31%
3 33.41% 34.01 34.9
4 33.54 34.41 35.7
5 33.78 34.93 36.63
6 33.67 35.09 37.19

Z: 1) AIC(Akaike Information Criterion), HQIC(Hannan-Quinn information criterion),
SBIC(Schwarz-Bayesian Information Criterion)
2): *** p(0.01, ** p€0.05, * p¢0.1
Atz XA 2
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H4E 24 Zit

1. S2Y X HEIP |2 HEY FEE

1) S HERY|SHDY SHz

W of
|o
of, Ml
i
ﬁy
_l'—‘l‘u
I_HVE4
i
3]
W)
)
=
>
i)

(1) ) @) (@) (5)

VARIABLES viz Qoil Atr Afl Abdi
viz, 0.78*** -0.51 -0.29%** 0.00 -0.24
0.12) (0.34) 0.11) (0.01) 0.41)

viz, -0.04 0.89*** 0.30%** 0.00 0.10
0.12) (0.34) 0.11) (0.01) (0.41)

Qoil, 0.08 0.08 0.06 0.01** 0.07
(0.05) (0.14) (0.04) (0.00) 0.17)

Qoil, 0.03 -0.15 -0.01 0.00 0.08
(0.05) (0.14) (0.04) (0.00) 0.17)

Atr, -0.14 0.25 -0.08 -0.02%* 1.10%
(0.15) 0.42) 0.13) (0.01) (0.50)

Atr, -0.07 0.97** -0.08 -0.01 0.35
0.17) (0.47) (0.15) (0.01) (0.56)
Afl, 0.90 -2.41 0.15 0.40%** -8.10%*
(1.17) (3.24) (1.02) (0.09) (3.91)
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(1) ) ) &) (5)
VARIABLES viz Aol Atr Aft Abdi

Afl, -1.21 2.00 0.40 0.48%** 2.66
(1.19) (3.31) (1.04) (0.09) (4.00)
Abdi, _ -0.01 -0.04 0.06** 0.00 -0.02
(0.03) (0.09) (0.03) (0.00) 0.11)
Abdi, 0.07** -0.16* -0.03 0.00 -0.21**
(0.03) (0.09) (0.03) (0.00) 0.11)
Obs. 97 97 97 97 97
F 1) YSE HERA
2) ** p(0.01, ** p¢0.05, * p(0.1
Rrz: A2
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(& 3-3) Historical Decomposition of the Baltic Exchange Dry Index
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N

2000

2002 2004

2008

2008

2010 2012 2014 2016 2018 2020

20

-40

60

Cumulative Effect of Freight

Rates Shock on Freight Rates

1998

2000

2002 2004

2006

2008

2010 2012 2014 2016 2018 2020

140 |

70

=70

-140

[ 14000

[~ 7000

[ -7000

[~ -14000

T T
1998 2000

T T
2002 2004

T
2006

T
2008

T T T T T T
2010 2012 2014 2016 2018 2020

Freight Rates Shock

_ Merchandise Trade Shock

[ Fleet Development Shock
I il Price Shock

[ viX shock

Baltic Dry Index

INE=RPAIN RS

118




=22 FHRVIE 2AY 373520 45X

(O™ 3-4H)+= AFE 2% #5ol Hgt a9 F49] 7]o94&3} BDI
2 U=s HolEth si49] HOlE ffsl CPIE &3l A&3kd BDIE 2020
| 457] 7102 HEEISto] AAISHRH olF Bdl ZF ARE a9
ZZ40] 29 Wl vH FF] 7= g IRIT 4= k. 9lo] H1F
of 23l 20079 42710 A AAAR] F49] 7]oj&0] 58.96%F 7t
=4 UERdTE & o] Al7lole 29o] A&H o= 5T Alojgke 7
7t of7|gt Ao & ATt 4= itk EJE 2] A |
£ 71534 20169 1270 &9 A4 49| 7103&2 32.27%= ©] Al
719l o] 7MY &9k 20074 4E719M= vz 24 skl digh
27t % sFE oIt A0 & AT 4= Qirh oA"Y 2110
Ao Fux|et HAXE 7153 Al-oll= A4 =82 FHe 8 &

53t Sletol g B ool ekt 29

O 0] ZLx O
T o "Ho=

[e}e)
1__'1"__"1:1

(% 3-4) Contribution Rates of Shocks by Factor to Baltic Dry Index
Fluctuations at Each Time Point
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(a3 3-5) Contribution Rates of Shocks by Factors to Baltic Dry Index
Fluctuations in Each Period

o
Asian crisis Market boom Global financial crisis Overbulit shipping capacity il price plunge COVID-19 pandemic
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scenario)?t 7H34 AlvE] 2(hypothetical scenario)g AH&-oH=H,
A AU = 8 AAI7] 717 A WskE 285k A= ©
mstal, 7MEA AluE] e AT dol® Mol SAdS 71HE5H
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145



o

IMF-FSB 27|73 A8 IMF 1853] 3 &453] oS At 4
714R1 FEE AT (O™ 4-H¢ 2ol T 3= Y=L 3o
9 o i AFE JEATES At 2VFEEE S FHloko]

t}.203)

1A A= o] SR E4& AESNL & 24, FE4 FHlol
7

= o
E, AT 9 98 ARsle Feiste] 918a9e AT 2]
=

F2 Aol 8 9%, AP, TEA AL Wkt AAY B4
Eol wet 2918 WiKIch ES ANF U AEF AA) FHory HEg
=R

5= 4 S
&5t 27| 4E 24 AR 7|uto g ko] net A7k Al FEO
E B oA 271FEIF] ARt 5
gog 7| ARYAES A3t RV ARIYAEL IMFY} FSB7L 25

o}

=2

Hog AZSH: 28 A, oM 19T AAAAL Fa ek
o}
=

AL 53] @ B2
A 9 FSB YA BT 53 BE ARE Al RAoE
2 o

3RANNE REIe 2A%0E 2
A SRS TG AL BnRT 27| ARA A B AT F 7]
Bo] Yol 2AHQ) BAS xR gherh200



AR MY 17| TISAHA 7= Al 04

(O% 4-4) IMF Z7|ZEAAH 2FHA

IMF FSB
jepy | | MBS NES O CiE s | | 38 2R Hor 2 AN S0 et 2
L
IMF 2712278 74 $o1 W71 Siels| 412
U 9 Qi Flot 2121 24 18 74
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Xtz Subbaraman, Loo, & Varma(2019), p. 35
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o] b8 27| ARAS AAE HejEet Y BIAS UE glom
Aot WIS FAo] st} 208

(O™ 4-5) CITIS| =718 27|35 X|
EWS Heat Map

z Hedge signal**
8 Februay-21  Index" Mo Long EM Short EM faatomal, M

NGhRy " Eports 'SR SOE MR oGP Eauites sufRes R REER
g Venezuela  IDIGHEN 37% V 0= FFwd ™ 7% [NO5%N NI00%GH NI00%N IT00% MB6N | 80% 40%
Egypt B77%1 43%v -  Fwd [B4%N WO5%N NOB%N 36% 0% W8A%N | 93% | 85% 32%
Chile 1505 27% v = Fwd [91%W 44% [N85%N 32% [NB9%N WB7%N N76%N 22% 20%  23% 54% NO1%N
Colombia ~ W57:2%1 34%V (=" 'Fwd ' NSOS6MI 50% 50% |NB5%N MS6%N  28% -=_ 9% 32% 18%
Turkey [67.0% 37% A 25D ATMF [STS6MN MOB%N = 6%  50% [N74%N N100%N WOs%N 2% 1% 6% | ——
Nigeria 1565 98% A 25D [94% 7 [[85% | [89% [100% 5% [87% [99% 7% 34%" 5% " Riskindex
Brazil 523% 00%A 25D ATMF '34% GOSN ~21% 51% | 41% 49% _=_ 47%" "32% 1% | above 65%
South Africa [49:8% -0.5% V "= ['Fwd | [34% ' [NBG6%N MB0%M | 35% ' | 48%  WN65%N Mo29N 18% M41% 28% 14% o
Phiippines  /48:79%) -0.8% ¥ [-=11 [Fuwd " "47% |-35% NS0BGM W50% MBTSEN 13% 1122% |19 45% SN | 34% e
Romania  [49:4%! 2.5% V (= P NSRS 48% 50% |14%: [BSUN ME0%N [ 0% 45%! 22% 53% MG Fiskindex
Russia 494% -06% v = Fwd [63%  [70%1 N78%1 W87%N | 56% 1% WB7%N 49% 61% 6% 31% 3% .
# SaudiArabia [483% 34%V = Fwd  47% [N76%0 NO0%N WO7%N 45% 13% 15% | 57%
@, Mexico 475% 44%A [ = [Fwd [18%  54% [NU6%N WBB%M 28% 51% _&— 6% ' 39% [20% | Riskindex
SAlgentina 444% 57%V = Fwd [57% BO7%H 23% 35% 51% 28% 11% L 74% 49% " 130%  btw.50-55%
Indonesia  [44:2% -2.1% ¥ 1= Fwd 48% [ 57% W82%N 20% 30% M78%N (63% 40% 41% 6% 46% 21%
3 Pokistan  [435% —15%V [ = | Fwd " 4% IBBY%N | 4% 1-30% | 0% IO 2% GG MAISkN 2% A% o
& Bulgaria 434% 85%V =" [Fwd ' NST96M " 41% W829%M 11% | 6% | 8% 14% | 65% 44% [e9%n
Kenya 4257%)] -5.7% v = Fwd [G3%W W80%N < 61% W77%N 26% 45% 9% 20% 36%
Ukraine 418% 2.0% A (=" [Fwd " [28%  [58%N | '34%  WG5%N 23% | 8% @ 54% 28% [56% 1 48% 6%
Peru 40:9%) -33% V = Fwd [63% @ 55% [60% 46% [ 65% 1'60% 32% 365% 30% 0% 3% 11%
Uganda 3811%1 25%V W= Fwd [M00%H 48% N 0% 3% 3% 5% 1 83% 34% [59%
Croatia 374% 00%A | - [Fwd (5%  51% [59% 16% | 3% [G7%M & 38% | 38% & 47% 6%
Kazakhstan [36:8% 37%V = Fwd 43% 50% [BA%N WNO3%N 8% 8% 25% 16% 371%
South Korea [85:9%: 0.4% A (="l [Fwd " (1% " [743% |35% ' |"24%  NNSGN | 0% ' WGO%N "% 1% | 6% [42% MGHE
Singapore  [35:6% 0.6% A [=""I [Fwd " [19% " '37% | 26% | 45% | 35% MS29EN | 19% 86% 2% 34% 4%
Malaysia 346% 53%V = Fwd 23% 33% 49% 17% [65% HZG6%N 40% 11% 35% 23% 24% 21%
Thailand  [34:0%! -0.6% v "= [Fwd " NGB | 38% | MBS ~44% | 43% | 5% [ 28% 27% 16% 28% 28%
Hungary  [335% 2.9% V (=i CFwd | [41% " [148% 44% |"6% " 8% 41% |'30% |"26% | 44% | '40% '33% 32%
Serbia 32.9% 63%V = [Fwd | 6% | 53% [49% | 3% [32% |'30% | 0% 34%
Israel 326% 30%A | - (Fwd (13% [ 49% [ 10% [ 49% | 3% | 2% 50% | 10% ' 45% 48% [We7%N
India 321% -12%V 1 = Fwd [20% | 48% MG5%M 38% | 7% 16% 54%  41% | 16%  25% | 35% 31%
China 304% 02%V - (Fwd 30% 52% | 12% 9%  27% 26% | 31% = 3% 10% | 49% = 45% AN
Poland 27.3% 22%A (= [Fwd " 12% 47% 3% 40% 21% 33% 17% 29% 6% 26% 38%
CaechRepublc [22.7% 6.4% ¥ [0= [Fwd | [18%  [42% | [ 19% [ 4% | [21% [ 15%  [24% | 4% @ |'34% | 0% @ | 34% W56%N
Taiwan 195% -18%V (= [Fwd ' 2%  [30% 1% 1% [ 18% 29% 1% 1%  28% [N67%N

AE: 24EA(2021. 5. 14), p. 22
208) Z4741(2021. 5. 14), p. 21.
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2l A 47| LISHA 75 Al 04

2) S8U=H HMUHY #= E4 HH(KOMPAS)21)

TeAEES 7|E XA ALY A=A ARES S5 At AAl
AR = 4 A A(KOMPAS: Korean MacroPrudential Supervision
Analysis System)(°]5} KOMPAS)E #=3th. KOMPASE &8 45 AF
ZA7HA] AXH O E AETo 2 5 Autof MYstE =wshr] figt
A0 % L= @O AXNARE s AEHA HAE HY (K-STARS)
(o]a} K-STARS), @ &84 27174 E 2 (K-SEEK)(°]st K-SEEK),
® GDP AAE 9= ¥ (K-SuperCast)(©|s} K-SuperCast) 5 & Al 7H
9] H@gog FAHUT.(IH 4-7) F=F)

(12 4-7) KOMPAS 7LAE& 7to] ZHA|

25 At e) Aol HAIEA 2= 23]

- Opa el ciEr Tt I . ke Uy
R T o 247k 0l

K-STARS [

(AEYAFAE D) K

K-SuperCast o1l 2
(GOPHBE U= 28)

2
7

A
XE: 28U=Y BEXR(2018. 12, 19)

A WA K-STARSE H 9899E dos el 918 89S A
St FF B7FE 8% AARAA A5 A8 AAEEHAH. O AYEL
A 2, @ 12 &3 §AE 2 (STARS - 1), ® (7] Ado] &) 2
A 23 B|AE WY (STARS-IND 5 Al 7| HER F4=e] Qlet. 71&

211) 28Z=¢ HEXZ(2018. 12. 19)
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STARS - I SHAIE ZE317] 93 STARS-IIE A& 7fdgion 99719 1
2 vl oyl FgARY Ak SAka el 24 a7 HhydsiAIch A
|8t B40] 7} Aoz ot

i
Mo
K
oflt
o
of
ol
,
o
ok
<l
=
o
AQ

=

(d¥ 4-8) K-STAR HA| X

[ Muzlewy Ry ) STARS- [ SRSl )
T DAL 4 @ 1t 51} (STARS-) 2Xt R IHSTARS-II)
AeHg%E £8 Ag2A3 £ ) X7 |RpE L=
HER . scs3uey
Pl g 18 B T by ot 2A3z _
il L L 2y 32 = oo ssEk |
|| o me X2 — A A
e || A18-E% 16D 28 a2l 5 oE
= \ X Re 2o
=t AlL2lQ 28 DY
(HOIXI2! VAR 2) prem— xr_g,ﬂ% ms L I'_}fxEH-.éIE}I—I L
‘ eie) = 52
228 WA A0kt XIZO[KF — _E?:‘i ‘_ gg/\é%_youﬂ
| orzmsEs JEIVEESY =013 o mEmsw -
: .88 9 T PEEE
; (S—
=24 || Hjo|x|ekB ) VAR, HPIR| RIS 7= =8 g
g ﬂ"asz?r/isx'?naﬂ 2lAn 23 oY X12 2518 71 PN TN 2y
A= 28U EEAZ(2018.12. 19)
= o = Z Tmao] & o
- WA K-SEEK= WAl Y 7I¥e 28510 7|& 239 dAHS &
¥el 10 o = H i = = = e} =] =]
AR F5ddE A2 HlE T4 BEE 59 2YE HS Fussta
o o =] = 50 Hclsk A o
T84 2 e 287199 A 27IFRE a&Fow udd 5 U

Al BIA| 71& GDP 44E AIS5EE2 GDP AFES dSsh] St |
T SE F77F AoltER ASAE TR AsiAe A 271 A
=9l AlZko] B2 S8d=Y 4 8f
olf 7I¥e& B3l 24l BA % 58 FEE FEcL E45] d @el=

GDP AAES =% 4 U= K-SuperCastS 7L
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IMF FSAP(Financial Sector Assessment Program)
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& Aot}
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1= 3 2970
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B 4-8) MZHETA JAIUNDE HL

[=E zQ I8
XNE23 MIXEE ARSI T/t 22 2 ZEHAS
R MBS N 11 aoﬂ 0| ol QHHTE S5} (A,
(RE: Risk Evaluation) B.C,D ESS
' ! RHEREA, RIAZARA, 200N QEN B2y HAs

—1.
=Ky =]
FYE, HAEHEH L SAT Y

2AT0Z0E HE2ao| 7y ss g
(RF: Risk Forecasting) &of01 alig M=20| OJ=H0l| FHetE 7hs8S M5
5 S APHOIM HE2H A0 HRR|ES MA| pibE
A A 2| 1o O =" [ =
AR AZ3101 8 RESHO| Ofl &2 ool Sigl 4
s ndex E2 K42 2y
OuEAAE | IECU £ NEEISHE, DROBI0NIE St
I HASIS O|ZBINER] RLIER
o5 GMS
(Growth Monitoring | &4l 25 L= 22 & £AHS 0|4 K75 ZLEHE
System)

A= JEiY-8HH3H2017), p. 618 HIFQE KXt RHER

4) FTEHASATNLE BUNSDH U AEYA HAE
FHAPPITRE 87190 3434 A g 2710 shof

. 9k 8
&

K-scores &850 FARFE A=

HA] Altman’s K-score2 HA 3H=7]9S iAo =2 7|gde] HAE
Brloke S v 7ho] A8 5 ok Aol Qlth. 9] ol
7149 jFEo] vl A vt AR 24 sl Y A AE

S
oy 1=
]

O
-

r |
(i
ok

A A] Altman’s Z-score EtH= Altman’s K-score9] &
o} K-score 4F&4l2 RG-S U= AFARE 7|22
O K-score®] 0.75 23 A| AH, -2 ojqto]H A3t Zo7

o op
o)

<
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AR MY 17| TISAHA 7= Al 04

t} 213)

7)
EARGEY HAZH BP0 g 7|4 HA FES ST K-
L Altman’s K-score®] H52 FAE] Q17 B-ERHL IULAAHS &
3 AWt 44z LA itk K- B-EF2 2 3279 9
7] HA A7) WL oHofl AA| Asoh FA A il AR BA
7Fs/3S wglith21d) HAgz] BAESRYL2 579 FAS 27

|o
Ll
Lo
uj
x0
L

LY %
of Agstel ogeke] o] Sk HRE YT Y= A

4o £
N

=
HASES J7H7]= A0E YEgTE215

Y BARH AR HAEE HISATHS 2HHE Aow B5
A 7 7199 K-score, ABHSE AXNGAHSE ARt 8

Ha= BDI(RERYAS), 771 AlA GDPolH 224 F8971E 71&
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ALE AR AuE oS A9 2 AET
Ki= BDI, GDP, #7} 202 AAGA| S4 stEFo] & Ao2 et
E3 AEE g " A2 o]l 7L E shEEe] 2 Ao
YERHT. 8. W} K-score7te] $A14 33
Aol RS ASshe AL FHo= 210
5517 AHMA] AEFA HAEE AAFA ZZ0] /d 7Y =& AF
Y ARl viAe JFS shtel SHEER Uﬂﬂ(mappmg)o}oq w45}
: 7IELE AYEeE AAetlor e
7199 BEEE F5ME, BDL 774 AlA GDP 5 AABAWSE =
HHSR ohe ZAAE o8 ARSI sieAtY Ao 9 € A
0= A== AMNBAEet AR RS 435 SUR 2=
&3l AeE S99t SUR 29 4 43t BDI, GDP= F-4Ala9t 59
FEEA, 77k T FEEATE s AR YeHon ol #7t A
5ol 3714 <l
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af AABAl 540
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AR MY 17| TISAHA 7= Al 04

2. ofle] MR ST

1) MSCI AEYAHAE

A2 EAEHYAHE(MSCl:  Morgan  Stanley  Capital
International)2 = RAAENZ]Q] AR Z2Y HE A} Fris
Sl okt WAt A5 sk k219 MSCI| AEHA HAE
+ VaR7|Ho=E AE57] ofz o= IRt FAd &4S 45|
kil -TL-—TE]O*E} 2 AEHA HAEE F24] 9oy BldeAA(Tail
Risk)ol mhE gt &4 A 235 AT zH 1A T4 A

Yol =8 %‘3}. 4w, A 7, 718 8L 71t
A U=y 915 = A2
S04 B3 BRI 4 9lon WAHE HIAS BIAE

9]t} 220

AEE BARE0] of A 7)o AA %
Aote AU Q9] I olafE = U=F AAESICE A7k A2 Al
Q1 Wsh At 158} XEZEQ gxelo]4(repricing)
T3S AT AL 7HERA Al AlvEe. 54 9 AR
5 _

(0¥ 4-9)+ 2EHA HAE ZEEYQ P2A0& olojX|= TAE
=5 o3 Bajatel 7|t EXAE ohels T2 EES Uehd MSCI
AEYA HAEE AU YARQ(scenario design) 1|3 AU
HuK(scenario propagation) & ©AZ o|FoA it}

A AP GAR] SAoAE AUEE FEer dste] &

219) Jamie Wong(2012), p. 2.
220) Acerbi and Thomas(2016), p. 3.
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Fd= BHASHIA st AA BAIE FA00 Hith REES S50
2% AlyE| YRRl Al GDP 4% 9

= 27%. AAAe} APFHSe BAE Yoldi7] 8l
AXNAA A8 Ed(Macroeconomic Risk Model)& AHE3HC},

= WA GA AL A4 EEET o0} BE BE 93 90| Sz
Aujeto] 2% At SATA HAED) ol TREZS S

(J8 4-9) AEYA HAE HAS 23t MSCI Z2E=

MACROECONOMIC MACROECONOMIC SCENARIO-SPECIFIC
= SHOCKS BASELINE MARKET SHOCKS
&
L
(=]
o MACRO-TO-MARKET TRANSMISSION ‘
2
L
2
‘ CANDIDATE MARKET FACTOR SHOCKS
PORTFOLIO
o]
5| | L2 &
= =
Q
PREDICTION
g ERROR R-SQUARED MAHA
&
SELECTION OF RISK
TS ‘ SEGMENTATION ‘ ‘ COVARIANCE MATRIX

STRESS TEST SETUP

Kz MSCI(ZAY: 2021. 6. 21)

221) Acerbi and Thomas(2016), pp. 8~11.

160



AR MY 17| TISAHA 7= Al 04

H3E &Z

et 19974 SlgtelrlE =
$54 A7 BAsA 92 R

A 7EA%L 3&1 o). 917 24 A0 A5E 22h0z Fo 3
BA e A
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A 271 EAILHZ S8 A7 AANGA B S8A AR ©]
F AFE AA] A8 AedIHeS 885t 274EATE LR
o S84t 2713 EAI2E2 Sea=Ee] M Se9Ate 4 ks
B A5 A8l 4 S8EAER 2| FEEYS 75010 Ytk
Wk =EAPE 2717 EAIAE]2 A1E F20 AdSs el AR A
3 SAT=BR S ARSI CH, AR §17] ARE vlE A5
3l Bl Aedde A FEAAE 271 EAIAE 2 A

TEFI AGEF o2 HrolA e, A= =7 QA it &
FoE AeHITHE ARGl A IEAL AR MEA|H Fsit
7t 9] Holt g A qoz HolHe Z& d5sl] At HHes 1w

MBS A8t 9k
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2l A 47| LISHA 75 Al 04

v ohefRt 2ol F5E Qe fEluEt 271 EAIAR-R 2008

9 22Y 389712 AomA 971 A s oo] Al
(Y 41002 2/ARALHY Wd WA 24 A AR e 2ol
o TR 079 igel] o SI1AEE oS5t Sis) masl/EAl
w3y, AT, ABAAY § BAIIRIE Ak A0l et
e AEAY AgelS Y AT 4RIl et AEL Bz 5

A 7] dgell EEHQA A A 9 dSol= A ot 59] AA
<R 712 M HAY §7] 717 v e g vl Y71E dlSsh]
o 719 4Ze] 247 th2al wald A2 30 ARt 971 49
o ZA3toioF ke ARl EARIT. olof met HEF 2P A
=537 A8 =9 FY2F2 FHAY A& L] AR FoF
A A 4 HolHE 7IRte R F535te] @Al Al A7le udE
Lot oS0 gigt = ik olof AABA S0l WE 74 APE
g/de mefstal AA M oz H3sl] ATt vEiAFA AEHA HAE
42 S AR 7 5 ol FofA AL Sl

(33 4-10) Z7|ZEA|AR 2 B

03

ojefx|g
AEHA X4
S

01

SI712EAHE

02

Hopgxie

37

243 sy
OECD, EIU, IIF
Bank of America, Citi,
UBS, Goldman Sachs,
Bloombergs

Oxford Analytica
ECB

Bank of Finland

IMF, KCIF &

THLCH S

A=: 4EA(2021. 5. 14), p. 1558 ENZ XAt M4
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Aol A F8AAE AAS Aes Bt SEAST1RE 29, 5
5 5 AN FEAILE AAE BAT B R Bl gl
HPE YL it A=W T 2B B2 Aee)7], S8
50 7 S-8718l vlAl= 13 a3E S5k 5 AR oh
e A FAA Hol® fIF) Uehts HAEARE ARl 59
2 G o] AEHA HAE XY FAE slold A SEAILE
LIS BrRetA} Stk S8 UEUL 7S AEH A HAEA T
st AXARE A5 24 AAKOMPASE F539ict. A4
5 24 Al 2D A ARl dit B7kE vlolu d SedgE 2
Fote ANARE A5 2B HAE BPoR 38 A4FC] Hg &
A& 2710 Adsto] AAH des HHOE ity A S8HA 41&
HAF, 9 55 F5HL S8 VIR QlE] Uehte AdEdE
F7hE S

I 5 AHFE7IA AR AeAY HAIPAEFL 54 A
Rro] ofe IR gle 7 AP WL . S ASPE
4 7t E ASetel B Ths Aol e AS2dS Akl VIed
AAE FHAOR A g3 S skl ot

EQ MSCIL 5 FA23 2 AlS232 2%0] Eaotil e ZEZT
29| FHdS Helop] Al AEHA HAES 75295kl Sl
MSCI 2B A HAEE 7HE FAALS] 4 REZE] 07} e thgo=
olet FAstA L AnT 7, AF = I 5 A AR1lS Fetetol
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=% A Q@2 E3
* 27} RERAOIN SBAIAL FFH|Q| QSIS B2l US
2=2d .oz B, owﬁI AS3g, HE2H S HMutK
Sezssy Ol IGAAH FHA7} 2lAT T2 CHA
* QI31917|, £31217| S0| 42 2L7|H0j| D|X|= 1xt 53
2845 | U S LU CIE A 2|AT FO0|R QI5H LIEHH= HY
24 5y
* ZGAIY F810] Ot} H2|5tT Q= 2t HE230| 2|A
EREIRIN
HMILI|IT | OZEBIAL - 2 HE23O| BA JISNS 03510 BA THSA40| =2
MNESHS M5t 7|2AAMS =5
° X2 AEHA H AT ZIN| DS NS}

* 20| R0l QU= REZ2|Qt 2|23 He| HY

FAEY MSCI 29 REZ3|Q9| Hopde mor5to] MAXOZ Ao
Chel
INI=MPSYN ST
HEAY FARE o] AuE o AT TARE IFEESA
_‘|

o 22 AAFEI|WOE BRY 4 Uk FFAFATEAE heA%
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