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slide 1

Biggest, or Worst? Man versus Machine, or plus Machine?

VIDEO 00 :46

Stephen Hawking: Al will ‘transform or destroy’
society

Stephen Hawking

Web Summit technology conference in Lisbon, Portugal, 2017

“Success in creating effective artificial intelligence
could be the biggest event in the history of our
civilization. Or the worst.”

Ginni Rometty, former CEO of IBM

“Some people call this artificial intelligence, but the
reality is this technology will enhance us.
It will not be a world of man versus machine.
It will be a world of man p/us machines.”
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slide 3

Definition of Artificial Intelligence

(1) Technology EE0IM 2|5t AL, E2 (2) OHAIE, HI =L A 2HH A Eold

The science and engineering of machines that act intelligently (Norvig, 2012).

*  Programs, algorithms, systems and machines that demonstrate intelligence (Shankar 2018)
* Manifested by machines that exhibit aspects of human intelligence (Huang and Rust 2018)
* Machines mimicking intelligent human behavior (Syam and Sharma 2018)

* Relies on several key technologies, such as machine learning, natural language processing, rule-based
expert systems, neural networks, deep learning, physical robots, and robotic process automation

(Davenport 2018)

* Interpret external data correctly, learn from such data, and exhibit flexible adaptation (Kaplan and

Haenlein 2019)

* Automating business processes, gaining insights from data, or engaging customers and employees

(Davenport and Ronanki 2018)



slide 4

How artificial intelligence will change the future of marketing

(1) AIZ QIPt cost, risk®| Z4A~ (MAHXE, AHIXHEE)
(2) AlassistantJt {22 channel®] )15 9, ex. 22 REHIINZ2 XiE S Ot= AN EH

(3) AIJt convenience MIE: OIX| 227t &, TJ| A0 AMA OF M= WX H routine purchase HE,

convenience & ZLEYNN? (Digital natives vs. Digital immigrants)

(4) Al assistant ZUIMT 2= 249 technologyPt &0F 22 2, network externalities, market cornering,

self-reinforcing cycle

me

(5) EHE HEo| d=2l?, BHETIL SRS cf. covip-19 SEM 15 £E=9| 9
(6) Trusted Brand = Trusted Al
(7) S AL E12|ES Oloe 2R, H{H HES FH=7R ex =2 x128tn ¢na|50 =8

(8) Push marketing2| &2 SCH? vs. Pull marketing



Al & future of marketing: examples

(1) Transportation industry

« XEFYL R QS| XSk HE F FE7|7 AeHE A

- W= XSS SHHZEE X|7|= Bt A AR- =2 = S A
. EA| QT B MO| 7HX| 57}

(2) Sales process

o AEFOHO|A Alagente] E22 W2 A

- o]2{gt TH O M Al monitoring2| 7H S SHSIA MZ5t= 10| YAS = AS
(3) Retail business
*  Shopping-then-shipping model = Shipping-then-shopping model

e o iz =
. D70| WK LS WL WER 2 A= S

slide 5



slide 6

Shipping-then-shopping : ex. STITCH FIX

Stitch Fix elicits data from customers using both direct questions about their preferences and
indirect elicitations from customers’ Pinterest pages and likes

‘Which outfits would you wear?

STITCH FIX Women Men  Kids Select all that apply.

VLA

With clothing hand s¢ * V¢
vl

w2

wi '\!;ﬁ

always |




slide 7

Level of Intelligence, Al adoption, Al usage

* Narrow Al vs. General Al (Baum et al. 2011; Kaplan and Haenlin 2019; Reese 2018)

* Task automation vs. Context awareness (Davenport and Kirby 2016)
» Task automation: standardized, rule based, consistency, logic, specific domain (ex. Chess, credit scoring)

* Context awareness: “learn how to learn”, understand new and complex contexts and create solutions
o AH|X} AE0|AM OfH HE 2 AMH| A7} task automation®f] 741, H{H X E =2 A{H|A 7}

context awarenessOl| 7}t 72

* Al adoption
* Higher standard, task characteristics, customer characteristics

* Ex. Using Al for consequential tasks is perceived as involving more risk, in turn reducing adoption

intentions (Castelo et al. 2018; Castelo and Ward 2016)

0|2 50|, BHE M H vs. AHEXLE SHHE X



slide 8

Research on AVs(Autonomous Vehicles), Self-Driving Car

(a) (b)
* Bonnefon et al. (2016), “The social dilemma of autonomous vehicles”,

Science
o utilitarian AvsS M SS1X|0F O3 XS XE ALOist= HE2?
* Gill (2020), “Blame It on the Self-Driving Car: How Autonomous Vehicles
Can Alter Consumer Morality”, Journal of Consumer Research

* moral tension between self preservation (protecting self) and prosociality
(protecting the other).
- QEE XS 2BXEL Y A, A EFYA 2TXNEL =EHH Y,

HYAIS0| £ HHE 0| Ch2CHH?

* Raue et al. (2019), “The Influence of Feelings While Driving Regular Cars on the Perception and
Acceptance of Self-Driving Cars”, Risk Analysis
» Affect heuristic: 224440 =1 X| 40| 2 Ul AH[XIE2 AES TR EEE &8¢
« 7|E X-SAF 270 chieh 2 (91", ol®Y Q1 4], M= §)0| XfEFY XSAt =80l S 0= A Y

* Only 1% of participants indicated that they would let a child under age 5 use a selfdriving car alone.



slide 9

Gill (2020), Blame It on the Self-Driving Car: How Autonomous Vehicles

Can Alter Consumer Morality

............................

« Responsibility Attribution

Target
characteristics
(1 vs. 5 Pedestrians) S3
(Child vs. Adult) S4

Moral Judgments &
Decision to Harm

Mechanism
Decision Agent Responsibility
in Moral Dilemma > for Consequences
of Harm | (AV vs. Self) S2
(AV vs. Self) '

Perspective
(Passenger / Driver
vs. Pedestrian) S1

« 2AAE UL MECEH XEFAXA 2HS

2k 21 i 2 0}oj| CHSt “perceived responsibility

(Pedestrian
vs. Self)

3

Harm characteristics S§
(Moderate vs. Severe)
(Real vs. Imagined)

"

7} ROIM M, EAxo| A o E = M= S o 50| 5t &
- HIAXSEE O, 2HX} 'r7|' I:'I i% M, ojZlo] 2 XL W, R Bl RS M, &



slide 10

Level of Intelligence, Al adoption, Al usage

AR S 2 Zutd XpN|7t M| Ao| k|1 X}; St= S HEE AAR 7iX| 1 QICtD M ZYoLX| S
- How, rather than Why (Construal Level Theory 5|41 5= 0| 2: in a low-level construal mindset)
Low level construal: St =8| A, High level ¥+ M or TE

Customers are more likely to focus on “how” (rather than “why”) the Al application performs

Kim and Duhacheck (2018): a message from an Al application is more persuasive when the message is about

how to use a product, rather than why to use this product

Al AtE0f Ciet 828X 746l =: Longoni et al. 2019, Journal of Consumer Research

* Consumers are reluctant to utilize healthcare provided by Al in real and hypothetical choices. “Uniqueness neglect”

drives consumer resistance to medical Al.
Luo et al. (2019): if it is disclosed that the customer is conversing with an Al bot, purchase rate drop by 75%.
Customers perceive the Al bot as less empathetic, and so purchase less (Davenport et al. 2020)

S, S E8F (2019): AS X5 XS} A28 > AZke| Xt Hell x| 2, x| 21 & 2| X 8



slide 11

Luo et al. (2019), Machines vs. Humans: The Impact of Artificial
Intelligence Chatbot Disclosure on Customer Purchases

Purchase Rate

0.3
0.251
BidE 0.237 0.232
0.2
79.7%
0.15
0.110

0.1

0.049

0.05 .
0

Underdogs Proficient Without Before After After decision
Workers disclosure conversation conversation

Prof. Sungyong Chun, Dankook University



slide 12

Al in robots

Physical embodimentZ} S} = AIECt X 220 C{s & ZSt personal bondE &’ (Wainer et al.
2006; Kwak et al. 2013; Kidd and Breazeal 2008; Lammer et al. 2014; Sandoval et al. 2016)

«  Uncanny Valley Hypothesis (UVH, Mori 1970) : 5|2 & E3l|? 25|2{ adoption= [ &d}»

«  Mende et al. (2019, JMR): humanoid service robots= A LCHE | greater consumer discomfort, threat

to human identity = compensatory consumption, ex. favor purchasing status goods, seek social

affiliation, and order and eat more food.

AL = =0 >
- ANHERZO0| A= AIE O B LHOIEY Q712 AlinterfaceE HEAH STIAIZE ZiQ7)>
" uncanny valley :
moving ====== p——— | SN
still —— i healthy
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slide 13

McLean et al. (2021), “Alexa, do voice assistants influence consumer
brand engagement?

Social response theory (Nass & Moon, 2000; Reeves & Nass, 1996)

Al Voice Assistant

Attributes the principle of reciprocity (Fogg & Nass, 1997)
Social Presence** E =1
Perceived B
Intelligence™* E - N—
. : : - Brand Engagement
Social Attraction** HY
......................... ; Comibiva
Technology Attributes Processing -
: : : HIO 5 Purchase Intention
Perceived Ease of H4 a T Hll
: TTT— Brand Usage
Perceived Usefulness** | HS B re Intention
Situation Attributes DERYRI.
Utilitarian Benefits* [ne /= I
Hedonic Benefits® | 4,




slide 14

Agenda for future research

«  RNP(Really New Product) =2 0| 0| = A7} =&0] E7}f?

« AIZF Z|H2| 71A L promotions O B A| o|S5E Nt

- At D7 M2 E HeS| o 5 = QUCHH, S0 XXM EH 22
« A7} sales2| WAl S HIE?

* Alsalesrobot0f Ciet AR ZS {EH = A7)

« O]

017t salespeoplel| H&He 2910| £|0{0f 5l=7}>

« Al adoption, usage, post-adoption®{| O] X| = HgF2?

« AlE 48 S 8 7|1, uniquenessOf| L2t X| Zt0| Ho{X| 11, SZ 5= 0| Ho{XICt ‘M Zt5to] Al+=20f Cf
of £ HXMo = MZISt= ALEFS 0| Q1S (Castelo et al. 2018; Gray 2017; Longoni et al. 2019; Luo et al. 2019)

« Consequential domain, identity2t 2t =l 220f QM T Al0]] LSt 80| & 7}'5d (Castelo et al. 2018;

Castelo and Ward 2016; Castelo 2019; Leung et al. 2018)

«  AI2} data privacy, Bias, Ethics = M|=? Ex. Privacy-personalization paradox (Aguirre et al. 2015)
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Puntoni et al. (2020), Consumers and Artificial Intelligence: An

Experiential Perspective

N CAPABILITY
Predicting

Al CAPABILITY

Producing

CLASSIFICATION

EXPERIENCE

PSYCHOLOGICAL TENSION
Understood
Misunderstood

AICAPABLITY
Listening m

DELEGATION

EXPERIENCE

DATA CAPTURE

EXPERIENCE

PSYCHOLOGICAL TENSION
Empowered

PSYCHOLOGICAL TENSION
Served

EXPERIENCE

PSYCHOLOGICAL TENSION
Connected |

Al CAPABILITY

Interacting

Data Capture (Served vs. Exploited)
* loss of control, Surveillance Society, negative
affect, demotivation, helplessness.
Classification (Understood vs. Misunderstood)
* Biased predictions, Unequal Worlds, social
category in a discriminatory
Delegation (Empowered vs Replaced)

* Reduce consumers’ satisfaction, loss of self-

efficacy
Social (Connected vs. Alienated)

* Anthropomorphized, societal inequity



Review of Research on Digital
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Purpose

« Studies that have examined the digital transformation’s association with supply chains have
been actively conducted for over 10 years, and studies on digital supply chain
management have been increasing. However, there is a lack of consensus on the
definitions of or views about the digital supply chain; thus, researchers in the academic or
industrial fields propound various concepts of digital supply chains, which results in
confusion during the exchange of opinions or transmission of concepts in many cases.

« The purpose of this study is to identify the research trends from various articles on the
digital supply chain that have been published so far, summarize and analyze the theories
and concepts pertaining to it, and review future topics of research. Network text analysis
was conducted by extracting information from unstructured text data to identify research

trends.

* Instead of analyzing previous studies based on the researcher’s subjectivity, the research
trends were objectively identified using various indicators obtained from network analysis.



Digital S

upply Chain

* Digital Supply Chain
« DSC is an intelligent, value driven network that leverages new

approaches with technology and analytics to create new forms of
revenue and business value (Kinnet, 2015)

« DSC is a su
capabilities
* A process t

respond an
(from the c

oply chain whose foundation is built on Web-enabled
(Rouse, 2016)

nat uses new technologies to define processes to sense,
d orchestrate bi-directionally from market to market

nannel to supplier networks) (Cecere, 2016)

« Many studies defined a digital supply chain as a system designed to
improve the stability, agility, and efficiency of supply chains by
enabling the use of extensive information and excellent collaboration
and communication throughout the digital platform.



Methodology

Procedures Descriptions

Using the world-renowned academic database Scopus
Searching articles using search words related to “digital supply chain”
Ultimately, 815 articles were included in the analysis.

Extracting keyword Using keywords presented by the author .
Cleansing keywords to increase accuracy of analysis

Building a two-mode network of article-keyword
Building keyword network Building a one-mode network based on co-occurrence
Using cosine similarity as an algorithm for transformation

Selecting the academic database and searching
articles

Analyzing keyword one-mode network

Calculating degree centrality and betweenness centrality
|dentifying network clusters through community analysis
|dentifying research trends by analyzing the keyword group

Conducting network analysis



Methodology

One Mode

Two Mode




Numbers of published DSC papers

Article by year




Major journals publishing digital

supply chain articles

Source Title
International Journal of Supply Chain Management
Sustainability
International Journal of Production Economics
Journal of Cleaner Production
International Journal of Production Research
Production Planning and Control
Supply Chain Management
International Journal of Logistics Management
Supply Chain Forum
Technological Forecasting and Social Change
IEEE Transactions on Engineering Management
Industrial Management and Data Systems
Benchmarking
International Journal of Information Management
Journal of Manufacturing Technology Management
Annals of Operations Research
European Journal of Operational Research

International Journal of Physical Distribution and Logistics Management

Number of Articles

60
40
31
30
29



Until 2019 Word Cloud (434 Articles)

J Buginess
Globalization
. Technology

Sme.;com[ﬂterne't& Qf@:l'hlngs Security
Effciency |ct|nnovat|on Additive Mmufacturmg

Digital / ublishers . D IStICS  E-Books
Dlsruptlon | kC h a [ Process Innovation
Review Prlf:ln

Marketing E BUSIHESS Collaboration Digital Economy

3D printing SUPPlY Chain IntegratlonBlg\k ]?aE:?
Digital Technol /alue Chain
'g'g_cﬁm”%}gﬁﬂg"sgﬁgtIndustry 4 () internet

Purchasing
Food Supply Chain D|str|but|{::rn' Digital bl | . DI ital Platform ChallEjlges

Digital Ecosystem Su Sta N Business Model

Piracy Information Technology cocreans) Decision Making



ntil 2019 Word Network

L

L Demand Chain Manag
Cn—Cr'?ation

|I o
Rfid
| / P
ey | o —D"dt-éI.G d
T N |g| oods
_ f.‘l’ecﬁr.lgl_%u;_aﬂr?t!vahnn | ‘Cnm ulhl?atlnns _f’t,
Publishers/ E-Books— g e —— —— @

[]ig': e [ -2 .;-.LC ﬁf #_J_ i
. | y\{\ P _M? I;Ig ++’J Plﬁﬁ; Coordination
\\\ f}f’j / T, .\.Ulﬂp|g|h11eﬁhnuiu#f\ ."'5..r {\
\/};’;alm ; _”z/(lutafxg “‘=” e
| .ﬁ;;"ﬁs bﬁﬁéﬁl{nhd Reventje-Sharing
:!; ﬁ—m:&musmh gi!ﬁe‘fﬁg[mal Ecngu rg/

iog~
Istmgspphr ;hah\'jtra'tégu / Digital EUOI{Dmv

™ -
Cunnactﬁﬂ:p_mljefitivﬁéﬁ n
e [ =~
— ~_ F Priding
a i | k“’: | ‘_ﬂdj.
Supply Chah{; Finance | o/

I
"q- @ Inte

Q o E—Busiil&ts t‘\.”.
,. - i /
\ |

Small To Medlum{nlzed Enterprises Tech
\:%‘ M,

\ ,/7
JA——
Survey

eAming — *';_'I‘._Cgpf;:l l}.lrrel'lcsl'j
|l|e}| rl:ll:Esst/[nnI:ﬂl:li:||:|||I \‘f
i | ,IV Sh'atqglgfﬁanagement

. %ﬁﬁutlun .J' \\ .

;*‘ﬂ“ig'llal Plétfon'n Casg Study
| < -r"[ﬁ!:l'l.lp‘tlﬂ f

I/ ./

- — _|_ L J'IJ e

DataMining  Transportation @ Digital Divide
Info rmation Ard Communication Technology
|
o
Information Systems

Performance cm:“la? EC:j};‘{:R / O
clhallengsg\sta ifia 'Fbuat;?;ﬁpl;éﬁhln //
| . \

[ I \ //kffransparmncv/ Smes

10



Big Data
Internet of Things
Globalization

Innovation
Resilience
E-Commerce
Supply Chain Integration

Information Technolog

Digital Technolog
Supply Chain Strateg
Blockchain
Digital Transformation
Sustainabilit

Additive Manufacturing

Smart Manufacturing
Competitiveness

Until 2019_Degree Centrality

- Keywords | Degree Centralit

0.145833
0.135417
0.135417
0.125
0.125
0.104167
0.104167
0.104167
0.104167
0.104167
0.09375
0.09375
0.09375
0.09375
0.083333
0.083333
0.083333
0.083333
0.083333
0.083333
0.083333
0.083333
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Until 2019 Cluster

Studies on the need to build a digital supply chain to
promote resilience due to increased supply chain
disruption

Studies to build a sustainable supply chain by applying
blockchain technology with high security

Studies on the background and triggers of supply chain
digitalization such as Industry 4.0 and digital
transformation

Studies on communication among firms based on digital
technology to enhance supply chain competitiveness due
to globalization

Blockchain, Sustainability, Innovation, Disruption Resilience,
Transparency

Industry 4.0, Digital Transformation, Circular Economy,
Artificial Intelligence, Internet of Things

Globalization, Communication, Competitiveness, Supply Chain
Strategy

Studies on promoting collaboration by building a digital

Supply Chain Integration, Supply Coordination, Collaboration ool G e Sl Eini e

Value Chain, Competitive Advantage, Supply Chain
Performance

Business Model, Additive Manufacturing, 3D Printing, Process Studies on new business models and process innovations
Innovation through digital manufacturing

Studies on the performances of digital supply chains

12



From 2020 Word Cloud

Pandemic
Food Supply Chain

Customer Satisfaction ) . -
Innovation Barriers Supply Chain Finance Viabillty

Internet Of Things Big Data Technology

Systematic Literature Review syt . .
froge - _ , Social Media
Artificial Intelligence Disruption LGgIStICS Case Study System Dynamics

, E-Commerce
Covid 13 n u St Additive Manufacturing Bitcoin
B . Technology Adoption ~ Procurement

let Information Systems igital Platform : Resource-Based View
ealthcare

supply Chain Risk  Digital Technology & Mansgemen: Covid-19

SUPP!}' Chain Performance Business Model Circular Business Maode e S I I e n Ce Glﬂk:al Value C_I1ain§_
Data Analytics Manufacturing  Security  Smart Contracts -WPPIY Chain Agility

Sauth Africa

L
Case Studies Performance S\ pply Chain Integration
Simulation Digital ECDS}'ﬂtEﬁ"I | E lransparency i
. it Fashion Industry i Traceability
Dunamie Cpabiies - Nyiqital Transformation” . o oo ar =conomy \
Smes g Coranavirus D|g|ta| TWIFI Maritime Supply Chain

Ripple Effect Data

wwecn - SustainabIlity ™ g cconom ™

Benefits
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From 2020 Word Network

additive Mamifacturing

Covid 19
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From 2020_Degree Centrality

Degree Centralit

Digital Technolog 0.256757
0.243243

Resilience 0.22973

Innovation 0.202703

COVID-19 0.202703

Digital Transformation 0.189189

Digital Twin 0.175676
Sustainabilit 0.162162

0.162162
|  Disruption | 0.162162
0.148649
0.135135
| Simulation | 0.121622
0.121622
0.121622
0.121622
0.121622
0.108108
0.108108
0.108108
0.108108
0.108108
0.108108
0.108108
0.094595
0.094595
0.094595
0.081081



From 2020 Cluster

Related topics

Studies on supply chain integration and new business
models using digital technology with the emergence of the
era of digital economy

Business Model, Supply Chain Integration, Digital
Economy

Studies on digital supply chain as a strategy to promote
supply chain resilience as COVID-19 has increased the
supply chain risks

COVID-19, Disruption, Risk Management, Resilience,
Viability

Sustainability, Blockchain, Internet of Things, Artificial ~ Studies on various digital technologies necessary for
intelligence, Big Data building a sustainable digital supply chain

Studies on building a new ecosystem and value change due

Digital Transformation, Digital Ecosystem, Value Chain ldigimlliansionnationlo = unpl Achain:

Studies on collaboration and dynamic capabilities among
Collaboration, Dynamic Capability, Performance firms, which are necessary for building and operating a
digital supply chain
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Conclusion

« First, many studies have examined the digital supply chain in terms of
sustainable management. “Sustainability” was the most influential word in the
keyword network, and the digital transformation of supply chains is essential
for the sustainable viability of firms in the era of Industry 4.0 and digital
transformation.

« Second, the use of digital technologies is crucial for implementing digital
supply chains, and technologies such as blockchain, digital twin, additive
manufacturing, cloud computing, big data, artificial intelligence, digital
manufacturing, and |oT have been presented in many studies.

 Third, researchers have shown significantly more interest in digital supply
chain management during the COVID-19 pandemic. Factories have been shut
down all over the world because of COVID-19. Supply chain disruptions
worsened without a smooth supply of materials, parts, and equipment.



Conclusion

Main clusters of keywords Related studies

The mega trends such as that of Industry 4.0 and digital transformation demand digital
transformation of supply chains.

It is necessary to establish general business strategies for the digital transformation of
supply chains and reconsider existing business models and value chains.

Digital supply chains reinforce supply chain integration into a complicated global network
beyond simple and linear supply chains.

There must be viability as an organic ecosystem beyond simply connecting trade
networks among firms with digital technology.

A digital supply chain ultimately enables real-time end-to-end visibility and improves
resilience.

Supply chain risk management must be done with a focus on digitalization, especially in
view of COVID-19.

A digital supply chain is not built at once in a short time but must be built by applying,
step by step, various digital technologies.

Digital Technologies Due to the nature of supply chains, performance cannot be easily improved when only
focal firms are digitalized. The supply chain must be digitalized overall by digitalizing
small and medium-sized firms in the supply chain as well.

Industry 4.0, Digital Transformation

Supply Chain Integration

Resilience
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Main Questions

1. Central theme of this study is institutional change in the Korean professional
baseball league (KPBL) and its effects on player mobility.

 Whether transferring property rights ownership from teams to free-agent (FA)
players affected player mobility

2. We investigate what extent individual player performance affects
transferring probabilities.

 “Contract year effect” or “Recency effect” in FA contract negotiations



Contract Year Effect

* Sparky Anderson is often quoted for his comment on baseball management,

“Just give me 25 guys on the last year of their contracts; I'll win a pennant every
year.”

Professional baseball players can reap very large financial rewards, especially if
their performance peaks during their final year before a player becomes
eligible for a free agent.

*A regency effect (performance during their final two/three years)

A possible “contract year effect” has long been disputed, yet it has seldom
been examined comprehensively using the Korean Professional Baseball
League (KPBL) data.



Free Agency in the KPBL

1. In the KPBL, players become free agents upon reaching at least nine years of
Korean League service time, which is longer than 6 years of MLB. The
eligibility period does not include the two years of mandatory military
service that Korean men must complete.

 The ownership rights of baseball property, in Korea, were reallocated in 2000:
the rights of players were switched from teams to the players themselves.

2. A team that loses a free agent player is entitled to compensation from the
team that signs the player, in the form of cash or a player (A team that signs
a free agent from another team must compensate that original club with
money or with money plus an extra player).



Free Agency in the KPBL

Minimum service

Year | requirement for free agency Compensation formula for free agency **
eligibility*
Either a cash sum equal to double the player’s free-agent first-
year salary plus selection of one player other than the 20
2000 A player with ten years of|players on the protected list,
service in the KPBL or
a cash sum equal to 300% of the player’s free-agent first-year
salary.
Either a cash sum equal to 300% of the player’s salary for the
previous year plus selection of one player other than the 18
2002 A player with nine years of | players on the protected list,
service in the KPBL or
a cash sum equal to 450% of the player’s salary for the
previous year.
A player with nine years of | Either a cash sum equal to double the player’s salary for the
service in the KPBL: Players | previous year plus selection of one player other than the 20
5011 graduating from a four-year | players on the protected list,

university become eligible to
be free agents after eight
years of KPBL service.

or

a cash sum equal to 300% of the player’s salary for the

. 5
previous year.




Motivation: Tracking Free Agents, Off-Season HOT lIssue

* List of free agents who signed contracts of 8 billion Won or more in the KPBL

Player Position Status Years | billion Won | Season
Jeong Choi 3B (Infielder) Remained 4 8.4 2015
Seong-Hwan Yoon Pitcher Remained 4 8 2015
Won-Jun Chang Pitcher Moved 4 8.4 2015
Seok-Min Yoon* Pitcher 4 9 2015
Tae-Kyun Kim 1B,DH (Infielder) | Remained 4 8.4 2016
Seok-Min Park 3B (Infielder) Moved 4 9.6 2016
Woo-Ram Jeong Pitcher Moved 4 8.4 2016
Hyeong-Woo Choi LF (Outfielder) Moved 4 10 2017
Kwang-Hyun Kim Pitcher Remained 4 8.5 2017
Woo-Chan Cha Pitcher Moved 4 9.5 2017
Dae-Ho Lee* 1B,DH (Infielder) 4 15 2017
Byung-Heon Min RF (Outfielder) Moved 4 8 2018
Min-Ho Kang C Moved 4 8 2018
Ah-Seop Son RF (Outfielder) Remained 4 9.8 2018
Jae-Gyun Hwang* 3B (Infielder) 4 8.8 2018

Hyun-Soo Kim* LF (Outfielder) 4 11.5 2018 ¢




Motivation (continued)

The Kia Tigers won the 2017 regular season and Korean series (11t league
title, and the first since 2009) .

The 2017 championship was fueled by, in part, by a combination of
aggressive free agents signings and SMART trades with SK and Nexen.

- added outfielder Hyoung-woo Choi (a four-year free-agent contract in Nov 2016).
- kept free-agent left-hander pitcher Hyeon-jong Yang to a one-year deal in Dec 2016.
- pulled off a trade deal with the SK Wyverns in Apr 2017 that brought in

outfielder Myung-ki Lee and catcher Min-sik Kim.
- acquired for the 2016's saves leader right-hander pitcher Se-hyun Kim from the

Nexen Heroes as part of a four-player deal trade in Jul 2017.



Why Pitchers vs Non-Pitchers?

While formally classifying a player position is difficult, any definition should
categorize such a player as one of the following two types: pitchers and non-
pitchers.

Pitchers can be classified according to their roles, such as when they pitch,
starters, middle relievers, set-up men, and closers. Pitchers can also be
classified by how they try to get batters out: ground ball pitchers, fly ball
pitchers, and strikeout pitchers.

Non-pitchers may be referred to as hitters, but hitters as defensive players
are classified according to their types: catchers, designated hitters, infielders,
and outfielders. Non-pitchers as offensive players can also be classified
according to their roles (styles): batters and runners (clutch hitters, contact
hitters, and power hitters).

A more complicated player classification is beyond the scope of this study.
8



Preview of Main Results

In this study, we examine free agent pitcher mobility, by constructing individual
player-level data (72 free agent transactions) for covering the period from 2000
to 2018, over a 19—year period .

1. Pitching ability to hit the strike zone has much higher contribution to
transferring probabilities.

2. A pitcher performing better in the final year before free agency eligibility
relative to his average career would be likely to move to new team.

3. Free agent pitcher mobility decreases with more guaranteed amount of
money for the signed free agent contract.

4. Younger free agent pitchers are more prone to switch team.

5. We show that free agent pitcher mobility has risen with league expansion.



Overview of Paper

l. Introduction
= Korean professional baseball league(KPBL) institutional change
u Literature review

Il. Player Mobility in the KPBL
lll. FA Pitcher Mobility Model Specification
IV. Data and Estimation

=  Contract year performance model

=  Contract year performance relative to average career model

m Robustness check

V. Conclusion
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1.

|. Literature Review

Effect of institutional changes including FA on competitive balance

Horowitz (1997): MLB league expansion and FA have reduced the upward trend of
the competitive balance.

Depken (1999): During 1920 and 1996, FA had an adverse effect on the parity of the
American league, while it had no statistically significant effect on the National league.
FA reduces the concentration of team home runs, but not of strikeouts or runs scored.

Effect of institutional changes including FA on player mobility

Hylan et al. (1996): Veteran in MLB pitchers were less likely to move in the post-FA
period (1961-1992, 15 years before and after the introduction of FA in MLB).

Maxcy (2002): The introduction of FA increased productive player mobility in MLB
(1951 -1999, 23 years before and after the introduction of FA in MLB).

Schmidt (2011): Player mobility in MLB appeared to increase significant in the mid-
1980s (1903-2004).
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|. KPBL Institutional Change (1982-2018)

Korean series

2013

2015

NC Dinos (2013-present)

KT Wiz (2015-present)

9 teams

10 teams

Year Team Expansion . . Host city | Stadium capacity
championships
12,500-->22,244
1982 |Kia Tigers (former Haitai Tigers) (1982-present) 6 teams 10 Gwangju ’ (2014) ’
Lotte Giants (1982-present) 2 Busan 26,800
LG Twins (former MBC Chungyong) (1982-present) 2 Seoul 25,553
Doosan Bears (former OB Bears) (1982-present) 5 Seoul 25,553
Sammi Superstars (1982-2007) 4
10,000 -> 24,000
Samsung Lions (1982-present) 8 Daegu ’ ’
(2016)
1986 |Hanwha Eagles (former Binggrae Eagles) (1986-present) | 7 teams 1 Daejeon 13,000
1991 |Ssangbangwool Raiders (1991-1999) 8 teams
1998 |Introduction of foreingn players
2000 [SK Wyverns (2000-present) 3 Incheon 26,000
2000 |Introduction of FA
10,500-->16,813
2008 |Nexen Heroes (2008-present) 0 Seoul ’ ’

Changwon

Suwon

(2016)

11,000

22,067




Il. Pitcher Mobility in the KPBL

1. Player mobility by teams: Traded players, drafted players by Secondary Draft

e Secondary Draft?

Korea’s Secondary Drafts began in 2011 (starting in the 2012 season). It is held in
November every other year, making 2013 (i.e., the 2014 season), 2015 (i.e., the 2016
season) the year to hold the Secondary Drafts.

Its purpose is to solve the player shortage that expanding teams may face and provide
opportunities for young Futures League (Korea’s minor league) players.

It also serves as a platform for players wishing for a “change of scenery” in the not-so-
free FA system of the KPBL.

Each team submits a 40-man roster 10 days before draft day to the KPBL, which then
compiles the list and hands it out to teams. Foreign players, players serving compulsory
military service, and those who filed for FA are not included in this roster, nor are they
eligible for the draft. Hence, in this draft, teams pick players from other teams.
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Il. Pitcher Mobility in the KPBL

* Player mobility by baseball players: Free agent (FA) players

No. of free agent players
Period pitchers non-pitchers (hitters)
move remain move remain
1982-1985 NA
1986-1990 NA
1991-2012 Institution of FA in 2000
10 27 22 54
2013-2014 2 6 10 9
2015-2018 12 15 12 35
Total 24 48 44 98

Notes: 1) The three free agent pitchers failed to sign with a team and were banned from
playing in the league for the entire season: In 2007, Lotte Giants’ Jang-jin Noh and
Myung-joo Cha of the Hanwha Eagles, failed to sign a new contract with original team or
any other club. In 2011, Young-pil Choi of the Hanwha Eagles remain unsigned.
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Player Mobility by Teams

Player mobility by teams: Traded players, drafted players by Secondary Draft

No. of traded players

Period tNecz)a.r:: ::Z(.jz: itch non-pitchers
pitchers (hitters)
1982-1985 6 18 7 24
1986-1990 7 42 39 44
1991-2012 38 196 163 275
2013-2014 9 12 17 23
2015-2018 10 29 41 48
Total 297 267 414
No. of drafted players by Secondary
i Draft
Period Secondary . non-pitchers
Draft pitchers (hitters)
Institution of secondary draft in 2012
2012 first 8 19
2014 second 20 14
2016 third 17 13
2018 forth 12 14
Total 57 60




* Consider a probit model similar to Hylan et al. (1996). We observe t =
1,..,T years, each with i = 1,..,n individual pitchers. Year is defined as
the beginning of off-season and the period runs through the end of
regular season. Free agent pitcher mobility model is specified as:

Yieg1 = BXi,t + YL + oK, + Eit (1)

where Y; 4, is @ dummy variable, 1 if a free agent pitcher i transfers to
another team before the beginning of the following year t+1 and 0 otherwise;
Xt is a vector of explanatory variables controlling for a free agent pitcher i’s
characteristics and performances at the end of the year t; Z; ; is a vector of
explanatory variables controlling for a free agent pitcher i’s signed contract
information at the end of the year t; K; is a vector of explanatory variables
controlling for institutional changes in the league at the end of the year t;
The error term &; , is assumed to be i.i.d.
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Ill. Model Specifications

1. Contract year performance model

Yit+1

= Bo + B1age; + B2KIN; . + B3sWHIP,, + Bsgames; + Bsguaranteed;, + BcFA;_;
+ & ¢ (2a)

Yit+1

= Bo + Brage; + BoKIN;  + B3 WHIP; , + B,games, + Bssalaryincrate; ; + BgFA;_4

+ & (3a)

2. Contract year performance relative to average career model

Yit+1
= Bo + B1age;; + B2KIN/careerKIN; ; + B3WHIP/careerWHIP;, + B,games,
+ Bsguaranteed; , + BgFA,—1 + &, (2¢)

Yie+1
= Bo + B1age;+ + BoKIN/careerKIN;, + B3WHIP/careerWHIP; ; + ,games;
+ Bssalaryincrate; ; + BgFA.—1 + & ¢ (3C)

17



IV. Data: Variable Description

The data in this study are the official KPBL pitchers who declared them to
be free agents between 2000 and 2018.

We merged data from several sources.

From STATIZ website, the season-to-season performance statistics for free
agent pitchers were collected: the pitcher's number of strikeouts per
innings pitched(K/IN), pitcher's walks plus hits per inning pitched (WHIP),.

The dataset was then completed by basic information about player’s
background, the signed free agent contract, a regular season standing of
the team where the pitcher belongs to.

For robustness check, data were collected on the following variables:
K/BB, ERA, and WAR(Wins Above Replacement).

18



IV. Variable: Signed contract information

The free agency contract specifies the details which are usually divided
into contract period, signing bonus and guaranteed annual salary. Signing
bonus is an issue within the free agency in the KPBL that have rarely
discussed so far. We consider the ratio of signing bonus and fully
guaranteed salary to the total amount of the signed free agent contract
to also be interesting feature.

This huge portion of signing bonus to overall contract value in the KPBL
free agent market is significantly different from the one observed in Major
League Baseball (MLB). In MLB, the portions of signing bonus compared to
the total amount of the signed free agent contract do not exceed 10%.
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IV. Data: Variable Description

Table 4. VVariable description

Variable Description
dependent variable;
Y t41 1 for move before the beginning of the following year t+1 and O
otherwise
age; ; the pitcher's age at the end of year t

the pitcher's number of strikeouts per innings pitched at the end of
year t

the pitcher's number of strikeouts per innings pitched at the last year
of contract to be eligible for free agent compared to the average
number of strikeouts per innings pitched throughout the pitcher's
career

the pitcher's walks plus hits per inning pitched (WHIP) at the end of
year t

the pitcher's WHIP at the last year of contract to be eligible for free
agent compared to the average WHIP throughout the pitcher's career

games; the number of regular season games played by each team in year t

salaryincrate; , the annual salary increase rate from year t-1 to year t

the ratio of signing bonus and fully guaranteed salary to the total
amount of the signed free agent contract

FA;_4 the number of free agent pitchers in the previous year

the number of moved pitchers either by trade or Secondary Draft in
the previous year

Notes: 1) The subscript i refers to individual pitcher who filed for free agency.

2) Year t denoted 2000 would begin with the off -season following the 1999 season and extend to the end of the

2000 season, which refers to the last year before a player becomes eligible for a free agent.

KIN;

KIN /careerKIN; .

WHIP,

WHIP/careerWHIP, ,

guaranteed; ,

tradeZ2ndDraft,_;




V. Summary statistics

Table 5. Summary statistics

Variable Obs. Mean | Std.dev. | Min Max
Voo 72| 0319 | 0470 | o 1
age; ¢ 12 33.875 2.892 28 47
KIN,, 72 | 0789 | 0204 | 0357 | 1.286
KIN/careerKIN; , 2 1.064 | 0224 | 0613 | 1.873
WHIP,, 72| 1395 | 0209 | 0960 | 2.000
WHIP/careerWHIP, , 12 0988 | 0137 | 0735 | 1.424
zames, 72 | 135153 | 7169 | 16 | 144
salaryincrate; ; 12 0148 | 0.367 | -0.550 | 1.580
guaranteed; , 12 0873 | 0214 0 1
FA,_, 2| 408 | 272 | 0 3
trade2ndDraft,_, 12 13.236 | 6.733 2 24
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IV. Estimation Results: Contract Year Performance Model (Table 6)

Dependent variable: Y; .., free agent pitcher mobility

(1) 2) 3) (4)
age; -0.141** -0.140** -0.148** -0.156**
(0.0591) (0.0587) (0.0600) (0.0610)
KIN; . 2.202* 2.091* 1.957* 1.940*
(1.1340) (1.1120) (1.0200) (1.0150)
WHIP; . 0.4630 0.4360 0.3280 0.2660
(1.0220) (1.0350) (0.9860) (1.0120)
games; 0.0761*** 0.0574* 0.0540* 0.0483
(0.0289) (0.0305) (0.0326) (0.0337)
guaranteed; ; -1.540* -1.388*
(0.8340) (0.7880)
salaryincrate; , -0.3300 -0.4720
(0.4600) (0.4680)
FA,_ 4 -0.120* -0.0865
(0.0721) (0.0833)
tradeZ2ndDraft,_ 4 -0.0158 -0.0154
(0.0344) (0.0356)
Constant -6.703* -4.4200 -4.4610 -3.4220
(3.7190) (3.6930) (4.1370) (3.9760)
Observations 72 72 72 72
Variable for substitute players @) @) (@) @)
Model equation Eq(2a) Eq(2b) Eq(3a) Eq(3b)
Notes: 1) Robust standard errors in parentheses; 22

2) Significance levels: * p<0.10, ** p<0.05, *** p<0.01



IV. Estimation Results: Contract year performance relative to average

career model (Table 7)

Dependent variable: Y; .., free agent pitcher mobility

(€D) &) 3) )
age; -0.159** -0.164** -0.157** -0.168***
(0.0635) (0.0637) (0.0620) (0.0631)
KIN/careerKIN; . 2.235*** 2.281*** 1.846** 1.911**
(0.8170) (0.8400) (0.7410) (0.7660)
WHIP/careerWHIP, , 1.5060 1.7080 1.1520 1.3370
(1.5710) (1.5830) (1.4610) (1.5050)
games; 0.0716*** 0.0683** 0.0487 0.0525
(0.0276) (0.0294) (0.0315) (0.0327)
guaranteed; , -1.746** -1.635**
(0.8260) (0.7980)
salaryincrate; , -0.1320 -0.2690
(0.4540) (0.4600)
FA; 4 -0.120* -0.0939
(0.0683) (0.0817)
tradeZ2ndDraft,_4 -0.0372 -0.0326
(0.0340) (0.0360)
Constant -6.757* -6.4550 -4.5660 -4.8500
(4.0870) (4.1280) (4.2760) (4.3170)
Observations 72 72 72 72
Variable for substitute players @) (@) @) @)
Model equation Eq(2c) Eq(2d) Eq(3c) Eq(3d)

Notes: 1) Robust standard errors in parentheses;
2) Significance levels: * p<0.10, ** p<0.05, *** p<0.01
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V. Estimation Results: Robustness Check

Comparisons of the estimate results among different sets of background
information on pitcher variables; left; ; is a dummy variable, 1 for a left-handed
pitcher at the end of year t, and 0 otherwise; secondFA;; is dummy variable, 1
for a second time free agent pitcher at the end of year t and 0 otherwise.

A regular season standing of the team, standing; ., where the pitcher belongs to
at the end of year t would affect free agent player mobility.

Two different sets of performance variables are included and compared,
accounting for pitcher performance in the recent two (three) years relative to his
average career level.

Alternative model estimation results using pitcher performance measure, WAR:

The estimated impacts of pitcher’'s WAR on mobility are positive but not
significant.

24



IV. Main Findings

In this study, we examine free agent pitcher mobility, by constructing individual
player-level data (72 free agent transactions) for covering the period from 2000
to 2018, over a 19—year period .

1. Pitching ability to hit the strike zone has much higher contribution to
transferring probabilities.

2. A pitcher performing better in the final year before free agency eligibility
relative to his average career would be likely to move to new team.

3. Free agent pitcher mobility decreases with more guaranteed amount of
money for the signed free agent contract.

4. Younger free agent pitchers are more prone to switch team.

5. We show that free agent pitcher mobility has risen with league expansion.

25



V. Conclusion (Limitation)

1. So many restrictions? Not so free FA in the KPBL?

Players with 9 or more years of KPBL service were allowed to sell their services
to the highest bidder. Because of a harsh compensation rule of FA*, mediocre
players would not dare to declare themselves free agents, but star players could
change teams.

2. Looking at a small sample of players eligible to switch teams?

3. The newness of the league and the changes to it through expansion also
raise concerns about what the findings tell us about the FA pitcher
mobility(?).

26



4AL

F

—
o
=

, BA

(@)
—

|

A79I2

is
B
100
50
1|4
X
-

=)
o)
=<
S
=)
o
@)

The RIFI 2021 Annual Conference

81
=
<0
4

N

od
oF

81
4

N
&

o4
ol

-t

<d



K 0

i oo

oK IH ~ vl = KU
A @ o AU
= - M ® £ =
of 8 & mH I B
- ® T T OO W
&l vl TH IH H eyl
EREEE QB




27.6 27 (H=GDP2| 1.4%)
2| ™ (exogenous) £ 9!

Al O OF
=1 1

4

_|

H| I

L3
| -

TR

T

H| m %

of Bls =L H+=

=
=

s ofe ¢

)

Mz S) 7, BMA AAE20 Tiet nd, B7|IANAE2 &E&

0l

ljo

alo
Joifl

IHO

—t

<
ol
KH
oll

==

"
gl

MO8 & - 714 0] 7]

—r

<
Kl
Ofl
iof

o7 I ANER B

= RulY e

XHOY 2 2 4

APSIAY AL 882

<
K

ol

kio

52% X} X|(458'FH)

ol
Ul
|

Kto
50

3

<0
O
ol

20204



JEAIZ| 3L, bt SHE 9

1L A =X
E9|+=RE 3

= Al

100
RO
o]
K]
LHO
IH
I+

o[
ofl

(cycle) X| E2} Rfi Bl

2

F(+) 2

710 LhAR SH 2 Y

S &}

N
Klo

™
Klo
=

ol

—t

<

M_o



T ZAIRZY

71 BMX|EA > LHEHSH A

o
<« 87[=2[=7] (0

A|2%

\/
0’0

FX O] 20 A

= A > A9 7|2 H[ 2

ol
(o

/
0’0



1,200 0.9

075 g -
1.100 I~ 0.71
0.7
0.58
1,000 053 053 052 Q59 0.6
e 0.46  0.46
0.5
900 —~——e
0.4
800 0.3
0.2
700
0.1
600 0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

COOA DAY X (E) == AP ALY Q1S (%00)

[AE] L AFDAFLX} = S AL DAY THOI-Z(%000) FFO|



8.23

6.87

5.31
4.83 |
[AE 71 22Xt 109HE T AL D AMLXL 22015 1L0 7| &)

2.42

2.55
2.00 I I

2.31

1.44

0.98

0.83

0.97
B B



(2] Y5 E ALDALTR} 5= =0

‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 ‘20

34 12 14 10 9 4 15 10 13 17 8
Az 324 336 284 259 251 232 209 217 206 201

A7) I 5 e 2 0 0 4 3 0 2 1 1 2
A44 499 461 516 434 437 499 506 485 428 458

o B ETA A B 98 109 86 75 88 82 71 80 59 67
A4 15 19 17 33 15 9 13 10 16 16
71€fo] A} 173 181 168 160 149 127 144 154 118 122
7€} 6 14 9 18 8 5 9 11 10 8
AL 1,129 | 1,134 | 1,090 | 992 955 969 964 971 855 882




J
AL
rE
Al

A= =4
AT AFIAFEA]
A AbaL A s el Nl Rahokd
AL s
o222}
] 222 )5 EAA
ZTAIZE 223 ¥ F EA17
o H Z=2A3 E A4
4 HT AdFFA =414
A k=] 4 EA1
2715 WA T (eaR ) EAA
AAE EA1
(Ax9) 755 A1
(A z9) A= A =414
(A A FF o g2 5
() A7) A 3l=-2- 3
(DA AEaFHA T ENEE
(A NFFF TENER

oo ¥ 2=1(20004 o]%)

o 0] ¥ 429 (20144 39 o]%)




ofll

o]
mm

F AR RN SH A 2

| 7
—

o
5
=

7|=2

HEAH Ol
= O =

HI AP Ak2D XHSH Kfz) -

\/
0’0

e

-t

K0
ol

ol
10

10

7H)

<

M
offl

u0
10

oo

i

ol
I

<F

i

NG

H|S

L
—

J O] XpX[ 5}

ot

1

N

Olsh=

ol

| A =

ol
ol
<
0
{10

|.

F

I

2 X} B F %)

>
S

= T EX} H

ol
=

-

7
|_

2|
=

EXt=2

kio

o
¥jo

A AKX 2=(2015=100)

\/
0.0

T

(business cycle)

|

(=)

<H

(%)

10



(%)

2H X g
= X| #(2015=100)

ol
ol

o)
Mo
._m._.
<
Mo

il
KO
104

1|o

m?)

or
<1
Kl
[l
ko

R
B
Ho
Kl
ol

o

S

m?)

Mﬂ
<1
Kl
ad

ko

=1)

ThE =0, =1)

fof

f71(F=0

ERes

0fo
fo

T

2008

C{0| ¥ 1

/
L)
‘0

e
o

20144 &

GO -2

\/
L)
’0

|4

=

=
P
m__m
i
10

oK

ml
<+
o

=

1

4

-t

~NO

11
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=4k 41.0000 1,807.5000

AdY A 41.9346 1,779.3598
SAFEH 48.7500 2,068.5000

= o 2k 80.0000 2.658.0000

XFHAt 10.1373 411.2607
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A Z H ot 24.7757 2.329.8830
A= T 30.0000 2,621.2500

= o 2k 55.0000 3,256.0000

X FHA} 7.6456 385.5140
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[(H] HEYE QR A DAY X 2

ey WA 9 Al p—value
d_income A4y €87 (22)dsF F7H&(%)|  —0.3603| 0.0000 *+*
d_worktime_1 |170]¥ A A2y €37 ZEAT(ALH) 0.0620| 0.4427
d_male prop_1 171 d 34 Z=4 vHlF F7H&(%) 1.7823| 0.2261
unemrate AAE(%) —4.4421| 0.0042 ***
d_prodindex |2 ALAT F7HE(%)(2015=100) 0.2462| 0.0000 ***
const_sqmt A4 FFHA(109m) 0.8855| 0.0089 ***
kisung 1 1IME A Ad71dA8(12 Y) 2.6191| 0.0000 ***
const dong 2 [270€E A {HE#HF54(1,0005) 0.3966| 0.0549 *
const dong 4 |470¥ A 7+HaAFF5(1,000%) 0.6500| 0.0005 ***
dm14 2014 3¢9 o] & —3.0161 0.2430
(Intercept) Rl 23.8430| 0.0210 ***
t HE A F w2 —0.0979| 0.0000 ***
Adjusted R—squared 0.3618
F—statistic: 11.98 on 11 and 202 DF, p—value: < 2.2e—16

;q-
T

#x% 9% *x 5% * 10% So]4p
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M A 9 AT »—value
d_income A4 €87 (22)AEFS F7R(%) —4.611| 0.008 ===
d_worktime A8 d3 7 Z2EAT Z7HE (%) 1.424 0.502
unemrate AAE(%) —247.003 0.000 =xx
kisung Ad 71 B(1Z ) 74.006| 0.000 ==
const_dong AL ZF5(1,000F) 56.189 0.000 ==
const dong 3 |370¥€ A 7AAHFFF+(1,000F) 15.676 0.001 s
ncomp A4 4(1,0007H) 0.779| 0.040 ==
dm09 2009 o] ¢ 163.577| 0.014 ==
(Intercept) | ¥+ 809.245|  0.008
t A Al R —1.567|  0.000 ==
Adjusted R—squared 0.7613
F—statistic: 76.5 on 9 and 204 DF. p-—value: < 2.2e—16
= xxx 1%,% 5%,x 10% S0)ax
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il - AT p—value
income 2 2ME A Az g8 A4F dFFHesms) | —2.599|  0.016 **
worktime AZzY €97 Z2AITHAD 0.083| 0.037 **
d_male_prop_1 170 A 34 223 85 F7H&(%) 1.299| 0.108
d_male_prop_2 2ME A 3 222 b= Z7HS (%) 1.774| 0.036 **
d_male prop 3 3L A g4 =22 8F F71&(%) 1.094| 0.178
d_ncomp_1 1E d AR E F F7HE(%) 1.700| 0.042 **
d_workers 222 § F7HE(%) 0.894| 0.070 *
short_prop ZHAIZH(L7A1ZE Bl vE) 223 H]F(%) 1.954| 0.007 ***
d_prodcapaindex 2|27 € A Alzg A5 AF T (%) 2.030| 0.114
operatio_3 3ME d Azd 7HEE(%) 0.342| 0.032 **
dm14 20143 3¢ o] % —3.397| 0.008 ***
(Intercept) &3t —11.707| 0.426
Adjusted R—squared 0.3945

F—statistic: 13.62 on 11 and 202 DF,

p—value: < 2.2e—16

ok 1%, *x 5%+ 10% S-°|5m




[E] M= H| At AL xS A 2

Wy B4 9] Al p—value
income Az €487 4345 (9) —116.766| 0.000 ***
income_2 2ME A Axd €57 d=(9) —100.042| 0.000 ***
worktime Az 4837 Z2A7HA]) 10.463| 0.000 ***
d_male_prop 34 223 vl & F7HE (%) 31.991| 0.079 *
unemrate 1 IME d 29E(%) —68.222| 0.060 *
unemrate_2 2ME d 24E(%) 115.959| 0.001 ***
short_prop._1 1Y A =327 222 8] F(%) 24.170| 0.117
d_prodindex Azd LA F F7HE(%) 5.262| 0.003 ***
d_prodcapaindex_4 | 471¥ # Az WrEAT S7H(%) 21.721| 0.402
operatio_2 2ME d AzxF 715 (%) 11.159| 0.001 ***
cci_cycle 4 47ME A FA7EFRAF F7HE (%) 15.996| 0.097 *
dm14 20143 3¢¥ o|% —222.148| 0.000 **
(Intercept) 343t —1477.290| 0.157 ***
t AE Az Hp —0.787| 0.025 **
Adjusted R—squared 0.8941

F—statistic: 139.3 on 13 and 200 DF,

p—value: < 2.2e—16

Z= owxx 1%, %% 5%+ 10% S-2|5p%
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* EUEYRIE REIREe UdSo R FUe HEE 2030 24712 URFHO
2etst= o X[ ™22 2161 ‘Fit for 55" £QUS BH
e 20214 78, EUTIE Q= EUS| MEFEl 2030E 2A7A ZSZ2H(90E CHH| 55% O] & ZH=)0f|
2otst= WIMXIE% MAIY 7| X| ‘Fit for 55’ XQHS Y H
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m European | English @ Search
Commission

Home > Press comer > EU economy and society to meet climate ambitions

@ Available languages: English A d

Press release 14 July 2021 Brussels H21-15%
European Green Deal: Commission proposes
transformation of EU economy and society to meet climate e e SR

ambitions

* OPEC+, 20214 BHNE TUNE WY 40%0/d4 BisPIR B

* 0 DOE, ‘Energy Earthshols Inifatve & § B2 837 OUXE
f= g3

* B HMHL NAViSERE 3 JtMe BT R

Today, the European Commission adopted a package of proposals to + B3, USBYE U2 BAEN ANY B4 A2

* YR W, B ofuED|EAY 20 Y 200U MY RE WE

Page contents

Top make the EU's climate, energy, land use, transport and taxation
Print friendly pdf policies fit for reducing net greenhouse gas emissions by at least
Related media 55% by 2030, compared to 1990 levels. Achieving these emission 2 X|‘§_: Oﬂ |_1 Xl 704 Xﬂ g‘_rl'?.;J(ZOZ'I b)

reductions in the next decade is crucial to Europe becoming the world's
Press contact

first climate-neutral continent by 2060 and making the European Green

Deal a reality. With today's proposals, the Commission is presenting the 1 o 7 .
legislative tools to deliver on the targets agreed in the European - e \"
Climate Law and fundamentally transform our economy and society for : . 0‘" L'! X| A X‘“°1 ;I...,[

w
a fair, green and prosperous future. f’llﬁﬂ%‘l]ﬁ?_%_ nics Institute

A& EUE R =M O0|X[(2021) - =
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o Mt M=l 37 Hot2 AEIAT AT 1173, AReFuelEU Aviation, AReFuelEU Maritime
o Mt A2 UK B=ZT B At 'At=|H 7|=7|F(Social Climate Fund)

{ ‘Fit for 55'2] FQ i )

A= ] 31
- 2474 viE TR A= Au)
1 | S§AF32AY 33 A+ A3
2 | EU-ETS A& 7|EH WA
3 | A3A 71%718 =4 Al A= A
i | coud 73 7148 748
5 | 582 % AFPSNEAFY 247tA wiE 3 71&Y 7173
- YA R E EF A
6 | Aol A A3 71&Y WA
7 | oA EE AR 71&Y 713
- A8 T Alx Ay
8 | ReFuelEU Aviation 1% Al A7
9 | ReFuelEU Maritime % A AA
10| A EE 7|HHAA A 71&9 QA () A) At=: off H X B R 7 2(2021b)
NEFEEEEE 71&Y A o B
- g 349 B AS A onuxuxxnom"
12] 54459 74 I 7|&H 7R3




P

ko)

= EU-ETSE 7§

o]
AN

) EU ®X| 24 7tA HiE2| 40%2t 2+ 0

Q.

=
=

=0 HiZ A7 YA

an

oF Of| A K]

F2ot7| 9

L2
et

2= B8 23 (Carbon Border Adjustment Mechanism,

g =¢l) Et
EU 92| X =9

(HAZHZE

t£0 Bl E H[E= K|S0t

Al
=

HE re)
2y

b HE O A

A

o
—

CBAM)

= =0

[e2
o=

2= (carbon leakage) ¥

=

L2 3

E =70l ALl 2

—_
(@]
| B

22 (carbon leakage):

E

=

¢

= A S

EL
<l

7t

10
®

O XIB XIS
Korea Energy Economics Institute




F AR W) EU-ETSO| ESE|X| &2 EU M 2AT7LA HiZ o)

off Al

ok
ol

A
oK
o

100

F

A

(o x] MA 708) 71E M= otof A BHAE HE>2 0t

of Futg = A== MHE

1) 20353 £ E| Al LA 7|

ITE
il

Py — =]
S22 74

“~(EE2S

(=1
=

= O
E L

=0 €9 BiEHANA

I}-

11

XA Y W
Korea Energy Economics Institute




~ (XI%7t

OrE} H2|XtSA SH2E 08

% (ZHofH x| x| 7178) 2030 AN UHX| E5 SHS ZS0|HX|2H|2| 32%

jo0
<0
Kq
100
<0

b

F

A 40%2

CH) 2030A77kX| 4=, O] EFX|CH(peatland), & A

o |
2 g

A AS A
- TET

=

(

)

jojm
i

jo0

39 1,000

12 @

w

O XIB XIS
Korea Energy Economics Institute







UEIBSI0| BAZ AT Y HLS(CBAM) (X2 37
L

218 78 149 EUE Q= CBAM(ZESHE &7
® 728 159~98 13 mEWZ ¢ <)
Ao|goLt 7|7 2

m European | @ Login @D English Search

Commission

EUROPEAN
COMMISSION

EU Green Deal (carbon border adjustment mechanism)

Brussels. 14.7.2021
COM(2021) 564 final

Have your say > Published initiatives > EU Green Deal (carbon border adjustment mechanism)
2021/0214 (COD)

About this initiative
Q In preparation

Proposal for a

Summary Europe's efforts to go climate-neutral by 2050 could be undermined by lack of ambition by our RECULATION OF THE EUROPEAN PARLEAMENT AND OF THE COUNGIL
international partners. This would mean a risk of carbon leakage. This occurs when companies
0 Roadmap transfer production to countries that are less strict about emissions. In such case global emissions establishing a:carbon border adjustment mechanizm
Feedback period would not be reduced
(Text with EEA relevance)
04 March 2020 - 01 April 2020 This new mechanism would counteract this risk by putting a carbon price on imports of certain
{SWD(2021) 643 final} - {SWD(2021) 644 final} - {SWD(2021) 647 final} -
FEEDBACK: CLOSED goods from outside the EU {SEC(2021) 564 final}

Topic Climate action, Customs, Taxation, Trade
Public consultation

Type of act Proposal for a regulation
Feedback period
22 July 2020 - 28 October 2020

Roadmap

FEEDBACK: CLOSED

FEEDBACK: CLOSED
0 Commission adoption
Feedback period Type X"EZ EU

Inception impact assessment
More about roadmaps
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15 July 2021 - 13 September
2021

FEEDBACK: OPEN Feedback period EN EN
04 March 2020 - 01 April 2020 (midnight Brussels time)




CBAM(ZE¢hH 7H R

L
“ SME CBAM(ZERH2 & 291572, 2&, #5AM 5 652

Az2 79

® X0t 22 (Proposal)

® O]
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QS E 7t A (Legislative Financial Statement)
® B2) |~V(Annexes I~V)

® 24 12| = (Subsidiarity Grid)
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09l

HI7IE A 29F= (Executive Summary of the Impact Assessment

report)

B2 G 7HE 0 M (Impact Assessment report)
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CN code (%) 2H7tA
72 - HY co,
X2l

7202 - & & E(ferro-alloy)

7204 — HO| 90| A E (waste)2f A3 HM(scrap

"e%ﬂ MESHE 237 YR (scrap ingot)
o
=

);
7301- EZo =2 = Y5 (sheet piling) (™ A% EEE = '5._| AR O & 1._*81%)3-# SHE FZFEM) COo,

7302 - HZoz T MEEO|L} Y8 M2o| ¢4
£f| O] E(switch blade), 1 X}7+F(crossing frog), T & %(point rod)ot 11 F.'-.*QI AZA T A(crossing piece), HEFIZA

(
E}O[), O|S0HEH(fish-plate), ZHE (R, XA (FEE)M 7|, R Thsole plate)(HIO|AZR|0|E), & YEE, Bt&l T (bedplate), 4
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7303 00 - FHEZ OHE ZHE) I S (PZE) T2 (profile) Co,

7304 - BZ(FE2 Meghez TE FE Y SS(PZ) T2 U(profile) [FA=(EMER) 22 oH) CO;
7305 - HZ o2 THE 1 2ol &) [Ol: 87, 2|8l(rivet)O[Lt O]t FAITH o2 Sotst A 2AM HTHHO| J¥|CO,

7306 - HZ2= Oh= 1 59| &)1t S5 (+%E) 20 (profile) [0: 2L 2l(open seam), &, 2|Bl(rivet)O[Lt O] |CO,
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T2 UWE: Y HE X 22712

| S

CN code (¥ F0|5) 247tA
7601 — ¥ F0|&2| 1| CO,, PFCs
7603 - & 0|&2| 7IF 2t E8|0|A(flake) CO,, PFCs
7604 - & E0|g2| S0 Z 21t (profile) CO,, PFCs
7605 — & E0|z2| M(wire) CO,, PFCs
7606 — YF0[E2| T, A E(sheet), 2EE CO,, PFCs
SIHZF 0.2mmZ1t $HE)

7607 - Y20 &2| 2 (H) CO,, PFCs
[QlaTh A QIX| E= FO| - TX| - Z2HAE|O|L} O[2F FAISH EZTHE SIS 2 AQUX[0f &gl O FHE

Zrel FHE Mel)7tHo.2mmE EDHSHXA| e A2 R ]

7608 — € Z 0| i (tubes and pipes) CO,, PFCs
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Materials and methods

= SHARQ| 7[2SAIE (H9: E, 'd, H{At A, %)

Mg M dY obs. e EBEFEHA A Z|Ch

f1 SR} (F) 4,688  3.77 26.41 0 551

per_f1 SR 10021 XHSHAL (F) 4,688  0.33 0.79 0 20.31

sales Of =4 (H4THR) 4,688 1,040,000 6,940,000 2,480 170,000,000

per_sales06  121E Oj=H (4Dt 4,688  699.81 702.64 4176 13,000.11

margin SO (HTHR) 4,688 85,400 1,090,000  -2,260,000 43,700,000

permargin06 1212 F 0| EETHR 4,688  29.01 70.21 -838.35 797.70

sales_r =d S7ta (%) 4,677  6.10 43.16 -92.11 1,734.63

sales_mg SEOIAE (%) 4,688  2.57 16.87 -282.08 51.03

age 2 (4) 4,688  36.04 16.05 10 121

num SR = (B) 4,688 108407 553570 9 102,581

debt_r EXElE (%) 4,679  107.66 248.82 0.81 8,887.91

de_capital_r XLFOAEE (%) 4,181  25.09 17.04 0.01 184.21

per_wm_r Y (HEHY) 4,687 245 240 463 2,390

mach_r ZIAEXEHIE (%) 4,688  34.99 22.91 0.00 98.55

pro_id A ALK 2015 = 100) 4,688  102.13 8.48 63.20 137.00
J— e

OHHE BT



2|25 AF22 2o APSIAFS 2o

7|84 H|E 7|85 H|E 718 H|E
20114 267 45.56 256 43.69 25 4.27
20124 271 46.25 250 42.66 21 3.58
20134 256 43.69 232 39.59 19 3.24
20144 259 44.20 237 40.44 15 2.56
20154 254 43.34 231 39.42 11 1.88
20164 258 44.03 238 40.61 18 3.07
20174 243 41.47 227 38.74 13 2.22
20184 277 47.27 255 43.52 13 2.22




2 1 832 983 284 | 235
T Coeffient Coeffient Coeffient Coeffient Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
. 1215 | 12,62 | <1357 | <1344~ | 1431 || quzuo 10, =
Aot 0045 | (0037) | (0.040) | (0.042) | (0.030) MstE 1% S7HAL,
o 7515 -934%+| -89 | 1198+ 101 Of=MU=
[=]
- (0.000) (0.000) (0.000) (0.000)
1,215~1,43208+%] ZtA
_ -2.19+ 218"+ -2 34+
O|—10|=x . . .
AT (0.000) (0.000) (0.000) - A Zf0 H| WA
= 0.41 0.52 1.73~2.03%7} ZA
HZEHAHA LR | A . . o} I
EEECRE (0.455) (0.350) -
IS 03
030***
S22 :
=St (0.000)
ALAS} 703.87*** | 974.61***| 1103.01***| 1080.29*** | 1091.16***
oTe (0.000) (0.000) (0.000) (0.000) (0.000)

Zixxx 1%, ** 5%, * 10% $2|

Areixefof 1)‘
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23 1 2% 2 2% 3 284 2Y 5
T Coeffient Coeffient Coeffient Coeffient Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
o -10.80 -11.92+ -12.22 -12.56* 1213 . o =
> _ 71 o/. =%
MRS | 0115 | 0082 | (0105 | (0097) | (0.107) ALASHE 1% S7TAL
oot 755+ | 939 -10.13%" | -12.05"" 1919 of=A=2
= 0.000 0.000 0.000 0.000
000 | 0000 | 0000 | 000 1,080~1,2560H8) 2h4
2497 | 218 | 2345
EH () . . .
APREEERE (0.000) | (0.000) | (0.000) - T 74D} H| A
~ (o) TEA
HZLMAIR |4 (O%gg) (003-’5; 1.54~1.75%7} ZA
_ -43.91 -45.13
dscans 0392) | (0376)
029***
21|12 :
=S58H[E (0.000)
o 702.80* | 975.09*** | 1103.97** | 1099.30*** | 1089.19***
oTe (0.000) (0.000) (0.000) (0.000) (0.000)

Fixxx 1%, +* 5%, * 10% 72
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2% 1 232 233 2% 4 235
T Coeffient Coeffient Coeffient Coeffient Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
- -2 42+ -2 47+ 231 -2.20* 211 e 10n =9
Aot 0045 | (0.040) | (0051) | (0064) | (0.073) MstE 1% S7HAL,
oot 090"+ | 097 136"  -1.03" 191e Fyo|lz
=5 0.004 0.002 0.000 0.002
R A NS YEERIN
o -0.01** -0.01*** -0.02***
™ (0.000) (0.000) (0.000) - A 2} H| WA
AR |4 (O%CZ)??; - (o%ég)* - 7.27~8.52%7} &4
_ 5.55 5.60
21z |H|2 - -
dscans 0562) | (0.555)
-0.06***
E2HH |2 .
=St (0.000)
ALAS} 2981 |  6240~*| 6655**| 4890* 5491
oTe (0.000) (0.000) (0.000) (0.000) (0.000)

Zixxx 1%, ** 5%, * 10% $2|
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2 1 982 | 233 | 284 | 25
Ha Coeffient Coeffient Coeffient Coeffient Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
o -3.29% -3.43* -3.22* -3.18** 325 | 1o =
A > 71 o/, =
MRS 0o16) | 0012 | (0017) | (018 | (0015 FLABHE 1% S7HA,
op2 092" | 098 138 105 olg SEO[HYE
- (0.003) (0.001) (0.000) (0.002)
18~3430t] Zt4
e 001  -001™ |  -0.02**
= (0.000) (0.000) (0.000) A Z2f0F "] A
AR |4 <o%§§§ - (O%ég)*“ 10.96~11.83%7} &4
_ 555 542
22|H12 : :
dscans 0569 | (0.568)
-0.06***
E2H |2 :
=S58H[E (0.000)
e 2992 | 6310 | 6720 4944**| 5560
oTe (0.000) (0.000) (0.000) (0.000) (0.000)

Fixxx 1%, +* 5%, * 10% 72
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(=l 232 23 3 D34 235
Hp Coeffient | Coeffient | Coeffient | Coeffient | Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
-849* 6.62* 833" 9,34 803
- . . . . .
ARARRIE | 0031y | 0094 | 0034 | (0006 | (0012)
oo 024 022+ 022 013
=" (0.000) (0.000) (0.000) (0.066)
_ _0 03*** _O O * %% _0 04***
TS 0000 | (0000 | (0000)
IS 0000
=508 0o,
- 3307+ 2144 2736 | 2327 | 2073
ere (0.000) (0.000) (0.000) (0.065) (0.005)

Fixxx 1%, +* 5%, * 10% 72
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- AFLALEASHE 1% S7HA
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B Results

Zixxx 1%, ** 5%, * 10% $2|

Araxshety

OHHHZIZ

K= L= = =] d
m Fo|2=0f Clet Alisi=2| I nd=utRy ZM A0}
2351 232 233 234 235
Ha Coeffient | Coeffient | Coeffient | Coeffient | Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
A2 -1.18** -1.21 -1.20** =113 Sl R el R
= (0.000) (0.040) (0.000) (0.000) (0.000) -
o1z 043|044 050%™ 042
=5 (0.000) | (0.002) | (0.000) | (0.002) - A 1% ZTHA|
o -0.002* -0.002* -0.002* qoip|olL ~ Oy 2+
H 21y
TAERE (0052) | (0.053) | (0.039) SB0IAE 1.11~1.21% 84
]1=| (o)
. |.2|A 0.05** 0.05* (O — 2 57 /0 _|__'_)
Ho 2o (0049) (0077)
_ 006*** 007***
23 [HIS : -
dacnlc (0.012) 0.011)
_OO’]***
=219 '
=2 (0.000)
ARASE 297 18.40*** 19.30*** 13.64*** 14.66***
TS (0.000) (0.000) (0.000) (0.000) (0.000)

o




B Results

m Of=°l H2-=0] chist 2isi=

ol EAGLSEE =4 A1t

2351 9352 233 234 235
Ha Coeffient | Coeffient | Coeffient | Coeffient | Coeffient
(p-value) (p-value) (p-value) (p-value) (p-value)
Ashe -0.71* -0.59** -0.59** -0.51* -0.45* R
= (0.011) (0.029) (0.028) (0.061) (0.085) -
o124 -0.09*** -0.09*** -0.09*** -0.07*
== (0.000) | (0.000) | (0.000) | (0.000) B 1% Z A
o -0.003*** | -0.003*** | -0.002*** =0l MRIE 0
" 0
TAERE (0.000) | (0.000) | (0.000) 1= 8= 0.45~0.71%
o471 ok of, A=
So=scurT (0.080) (0.234)
- -0.01* 0.003
22 |HS : :
dacnlc 0053) | (0.726)
_0%***
[P A= ~
=2 (0.000)
AF I- 4'24*** 771 * Kk 8.06*** 4'74*** 6.23***
TS (0.000) (0.000) (0.000) (0.032) (0.005)

Zixxx 1%, ** 5%, * 10% $2|
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» 1996'A0]| 7HEEl SHAHZHMIC| Ml==2 2019'F 6E FE{ 2023 E71HX|
3X10]| 2K HA|A 1ot of 7"
<®E 1> ZHEAANE Aot Fak L AR
(2] = %)
ot o g | T 2 24t s} 3%t s
A% AIZ TR ST TS |2019W 69 3% ~ (20219 19 12 ~ |, o or =
e 20209 122 3190|2002 12% 319 |OFE IR IE S
o im s Lol EES A 0.15 0.15 0.15 0.15
RN P 0.15 0.10 0.08 0
FATAA | SHEAZA 0.30 0.25 0.23 0.15
p TA A ASMO| TMHL|7} S| = FM| (2023 FEH
=8FAASMH £
= M| HEd SHO|S2M)0IM SAAH2HM| HX| EE= 215t =9



AP

Ho

p = A= 20190 Al—ME SHAHEHMI2] 0.05%EQIEQ| M|E 216}
X7} FAAEO| f5/40] 0|X|= Ad2d= "HI}
= HefMl= EX X7 2EoHs BA X HeljH| 222 f5/40] F<

= 0|X|l= 24

O

™

SHZCHMIZE Qlot A2 AlF2 AeiEsat 582 25 &0
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=L-2| U A5 Z5t

» ol 7oA SHAHE M| B HZ0| FAAES| HH +=F0f O]El =z}
fol’d2 ZXUE|0 US (Pomeranets and Weaver, 2018 ; Colliard and
Hoffmann, 2017 ; Umlauf, 1993 ; Liu, 2007 ; Cho and Wang, 2006)

= &8 Fil(liquidity effect), 74 21} (composition effect)
= HeEfM| 2 22 7|E A2 MlE Q1Y = HEE0| FelH Hals} 8l
2Lt 23| BS7IeiC= IS 1990 E M2 510 o2 =717} el

MNIE mX|st AH|7| 2 & (Kupiec, 1996 ; Lo et al, 2004)

b 3 AT

= Gt FUA (2015) : 2010'8 0|2 A|BE SHEE HA| 84 =at

= 0| 29t £1F-& (2020) : AR 250l Cheh HAM| B3 =at

= HEdn FHF (2017) : 2016'0]| THALFAZ0]| RE SELSH|
LA =i,

= 0| &Y (2020) : = H12l At O[HIE, &2 2005522 At
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> 715 HA|Ha IAEFA|RO I% 71EHk1I.——=rO|005%i?_IE?_I o=
2019. 6. 32| O]l % 7= 2 Z2iZt sy|" M- 7|7t (2019.1.2 ~
2019.10.31)

= HeMIE 215t H 7|7t : 2019.1.2~2019.5.31 (1017{2H L)
= HeMlE 215t = 7|7t : 2019.6.3~2019.10.31 (1037{2H L)

KOSPI KOSDAQ
2400 : 800
2300 750
2200 700
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AEEA|E 1,2885

> 758 SHX| AH2MIE 2lol of & =1t
@ AHelith= (+) : SH7HeH M| 2kMl cH S
@ §I$—-I-§ (+) . share volume;

trn, =

shares,

® Amihud H|E(Ahd) (-): Ahdfif} [ returny|

T /=1 wonvolume,

@ Corwin and Schultz (2012)2] N LT S g
H-L AE;_I_-": (_): =7

f+j ti+1

o= vV26—V8 | o S= 2(e%—1)
3—2472 V 3—242 1+e”

@ ¢7|- 'LLE'." = ( - ) S gspr; = - \askp: ?Edp.af_
(askp, + bidp,)/2

tol 2019L=101| Mo 2 MEEl 715 HAIE 8965 =1t
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SHAEL AZ|CH=
=3 HalC
. AR S AT RAE s ol (3t 2 215t 2
g;;i (pre period) (post pericd) - "
B o BEHAT 32 BFWAE BE [EAR] sleR
etz (<107
1(A) 1.56 0.49 5.79 1.22 8.15° 0.000
2 7.17 1.60 11.81 4.64 8.64 0.000
3 24.31 5.34 20.97 : -3.34 -4.45 0.000
A1) 215.68 41.14 167.12 29.64 -48.55 -9.69"" 0.000
A A 61.98 11.15 51.70 8.62 -10.28 -7.37" 0.002
r<y N —L (@)
-<.=- S| 42| 72iti=2] R2lF a4
s =
ZEE2|Q 31} 4)2| LS Z2E0]
-1 X752
A2t S712S &4

> AeiMlE 25t
A8 8y FHE=Eel 12 22

o =
T



BACIAIF| A2

Al st A 7[F AEidE st = 71K

Aol (35t 3 - st A
1?'%)‘5] (pre period) (post period) ol (2Ist t3)
5793]

e L B

7o (X10°)

1(A) 2.39 0.48 8.63 4.41 6.24 14.127 0.000
2 8.67 1.78 14.67 3.19 6.00 16.56""" 0.000
3 21.11 3.24 21.24 4.75 -0.13 -0.24 0.939
A7) 92.33 12.63 80.60 22.74 -11.73 -4.57° 0.000
HA 30.97 3.74 31.38 6.37 0.49 0.56 0.407
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o I-_" III-OI "'lI —
Tr7 o :‘I'u_'lA o— £ LIE
7 M= olst A 717 7 MlE olst = 717
_Pl_%f’\é -IEH :|E L]-L ]1_ -]EH :”E 1! ]-_I_ l1_ i]‘o] {?_ﬁ]—_?_—'?_ﬁ]- ;5_}
ARIA] (pre period) (post period)
N EE BEHAL T EEHAL  [F  [-EAR]  €RRAR
Z]7H1E (%)
1(A)  0.103 0.018 0.150 0.088 0.047 5227 0.000
2 0.273 0.053 0.424 0.189 0.151 7.68" 0.000
3 0.651 0.122 0.971 0.402 0.321 771 0.000
4(1) 4.407 1.958 3.454 -1.065 -0.953 -4.33""" 0.001
A A]| 1.338 0.497 1.241 -(0.343 -0.098 -1.65 0.440
o =i S X o o
> 7'|EH*'"E ?_|°|' H < Ex'" TM ﬁ%t |:||.n.9_|1'|
s — (=] = A
|2 )9-| 2ME 4AF0| Ef FAl
S =782 AlA
HE S7== oM

= 1FSd FA(EESE
(ZEED|2 1~3)9| 3



AHeHAE st A 711

HeliMdle st = 710

Ao] (A5t = - QAst A
%E’% (pre period) (post period) tol t )
73R
Hat BFHAT Ha BEZAA} He [t-8AA  HEsE7
A& (%)
1(A) 0.288 0.050 0.723 0.242 0.435 17.65™" 0.000
2 0.810 0.133 1.513 0.417 0.703 16.14 0.000
3 1.713 0.276 1.888 0.360 0.174 3.88"" 0.000
4q1) 5.123 0.724 3.821 0.918 -1.302 -11.23 0.000
HA] 1.961 0.226 1.981 0.252 0.020 0.59 0.580
o =i S X o o
> 7'|EH*'"E ?_lol- E < Ex'l TM E%— H|.n.9_|3£'||
o X~ 11 s re} L= = N
= 1788 THMEEZZ| L 42| 2|1¥ME 4A20| 7|Ef FA
- i o X9LH o
(EEEZZ|2 1~3)2| ITE S7I=22 Al
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2019.1.3  HE{MlE ¢lst H 2019.6.3 HefMl g elst = 2019.10.31
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A
SHA| &S| Amihud H|=
o = AeidlE st A Z]gE M= st & 714 Xfo| (0I5t & - o3} )
g;;} (pre period) (post period) T "
N e EEET B EEE] FF [SAA] EELER
Amihud H]-& (%10%)
1(A) 655.62 907.57 600.49 602.64 -55.12 -0.51 0.079
2 40.89 11.42 62.65 22.27 21.76 8.75° 0.000
3 13.35 3.92 22.32 8.11 8.93 9.97 0.000
4(1) 2.29 0.55 3.47 1.15 1.17 §.347" 0.000
AA 177.99 228.76 171.42 151.45 -6.56 -0.24 0.014
o =
> HellMlE 2ot = HH =F0M 4878 dut H|7e|X &4,
AL o
u| 242N SO Za
~ s o
N FA@EEE|Q 1)2] 2t H|Qo|Hol u
=l O
| 57I= 72X

= I‘loE
TEZED|RQ 2~



TAAEIA|AIO| Amihud H|&

HeflMdle ¢lst A 7|t HejHE Qs & 7|4t .
ooy WAE LA el et % 7| ol (1o = — st
= ;; (pre period) (post period)

N e EEEE = EETH] = [-SAR] 92337
Amihud 8]& (x10%)
1(A) 9,636 11,043 4,170 8,057 -5,466 -4.04™" 0.000
2 44 14 71 26 27 9.15™" 0.000
3 20 b 36 16 16 8.88"" 0.000
4(11) 7 2 12 6 5 9.26™"" 0.000
A 2,433 2,771 1.061 1,585 -1.372 -4.07" 0.000
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TI_Q'I-I B
> RN FY@EEEQ 1)2| ALE0| EEE2|Q 2-49)
57HEg B
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77 SAMNE FACAE

log(Amihudx102) log(Amihudx 10%2)
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2019.1.3  AHCHME 25t H 7|2 201963 MHeHMIE 218 = 717H 2019.10.31

2019.1.3  AHelMeg st H 2712 201963 AHMEQIBI= 7|72 2019.10.31
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S7IEHA|EC| H-L A= E

oo CEAE st 73t HAAE st = 713t Ato] ZA(Aliquid™)

g;%xﬁ (pre period) (post period) (Yst & — <lst F)
B EFHA} B EETA} B [t-FAx]] HZ+3

H-L 2=2E (%)

(&)  1.327 0.226 1.169 0.294 -0.157 -427"  0.000
2 0.963 0.145 0.981 0.265 0.012 0.41 0.296
3 0.794 0.129 0.817 0.204 0.023 0.98 0.903
A1)  0.589 0.098 0.634 0.148 0.046 259"  0.016
A 0.917 0.131 0.899 0.215 -0.018 0.73 0.026




A I-Alg-g_l H-L A.u.E-“ —
Hefidl& st A 7R Hefdle st = 7|7 Ato] AR(Aliguid™)
%Eﬁ] (pre period) (post period) (15} & - 215} &)
=Tl
=2 =EWA ®2  ESER 3P [EAA] ulEaR
H-L AZa|C (%)
(&) 1.522 0.243 1.432 0.344 -0.090 -2.15" 0.001
2 1.170 0.205 1.201 0321 0031 0.582 0.782
3 0.989 0.188 1.076 0.314 0.087 2.397 0.044
431) 0.736 0.147 0.889 0.257 0.152 5.207 0.000
R A 1.136 0.179 1.207 0.299 0.049 1.40 0.321
(@) x E &% s I E =
> MFSE8 FHEESD R 1)2] Aa50| ZEZZR 2~42| T
=] A
7155 o2
o = - O 7= o
> 7SS ‘a '.':0'" [[I'EI' lel A= .|T7|-°:|l|_-|A|7,§,|'I|_|- 'ITAI'




S7E5HAE IACSIANE
(%) (%)
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< o3} & 7 = o5t = 7|7 -
209.1.3  HEHMIZ QISHE 7|ZH 201962 AHEHMIZ Q5= 7|7 2019.1031 201913 ML OISHE 7|7 201963 HEMME OI8HE7|7F 2019.10.31

—yM) =2 3 T ——X) 2 3 =g




o I.E III-OI re) I.AE -III:
F7ISEANEL| 2712 =
Hefjdl& elst A 7|41 HeEjME Qs = 7]71 )
o = 12iAlE Qlst A 7] 1eliAlE 215t l Xto| (913} 5 - 9I3t )
g;; (pre period) (post period)
N = EERR E EEEH] T [EAR] HEagA
S7tATEE (%)
1(A])  0.637 0.069 0.626 0.084 ~0.011 -1.02 0.049
2 0.411 0.036 0.43%9 0.055 0.028 428 0.000
3 0.296 0.029 0.354 0.048 0.057 10227 0.000
4(1) 0.188 0.012 0.216 0.021 0.028 11.68° 0.000
A A 0.382 0.034 0.408 0.045 0.025 432" 0.000
(=] " S x o =
> 7'|EH*'"E 9_|°|' E - Hx'l T*—!Q 1T2 I_-II o7|'
Q 1)°| ZAAELS2 XEEZ|R 2~49| T7}

= HYEY FAEEE
AmE S71Z0| BA
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ACHAEO| 27tAZYE

AeiAlE Qs A 7]

AeliMle st = 71T

g . . Aol (25t & - s} )
ARIA] (pre period) (post period)
B B BEEAt @@ BEWAl 3w [C3AR]  SERAR
S7tAaE (%)
1(A) 0.552 0.057 0.555 0.064 0.003 0.38 0.842
2 0.384 0.040 0.406 0.055 0.022 3.19° 0.000
3 0.302 0.033 0.352 0.049 0.050 861" 0.000
A7) 0.211 0.024 0.263 0.041 0.052 11.02° 0.000
A 0.362 0.035 0.354 0.050 0.032 .25 0.000
2 ol&l x-S =30| & I Co|X =
> AZ{M|E 2ol H-= TN F=F2| 27| A= EQ| F|X 7|

o7t 2E2E= S7IoHH, 580 =2 =




O J7l= |II- AL
(%) (%)
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2019.1.3  AHME ISt FH 7|7F 2019.63 AHoHME RISt = 717 2019.10.31 2019.1.3 HEHMIE Q18 717 2019.6.3  AHEHMIE 918 = 717 2019.10.31
—1(H) =2 3 H=a(d) ——1(A) 2 3 7 4(al)




AL
+ £

S|HEM . 2|

1(A) 2 3 A7) A
g A SIS EAR
a ~11.13 (-18.63)" -14.34 (-19.19) -7.70 ( -9.65)" 117.24 ( 16,57y  20.30 (10.77)"
d 267 ( 683" 464 ( 967" 2.44 ( -4.79)  -41.37 ( -9.16)"  -9.64 (-7.94)™
vol. 5.07 ( 65.01)"  7.74 ( 84.68)" 9.62 (108.81)" 20,58 ( 23.34)  11.23 (49.50)"
vol_ 134 ( =257 -557 ( -8.69)" -6.56 ( -9.62)  24.21 ( 401~  2.81 ( 1.74y
ret, 1.81 ( 26.36)  2.09 ( 25.27)" 2.58 ( 37.57)  13.60 ( 18.02)  4.84 (25.01)"
ret,. 0.73 ( -2.83)™ -0.27 ( -0.83) -0.04 ( -0.13) 586 ( -1.90)  -0.82 (-1.01)
adj R®  0.116 0.172 0.258 0.026 0.021
if'd B. IAGAE
a 1111 (-27.54)" -12.57 (-30.53)"" -13.13 (-24.15)"" -33.38(-13.62)"" -19.90 (-29.74)""
d 3.03( 894 443 (13.19 1.80 ( 4.15)" -1.69( -0.87) -0.82 ( -1.51)
vol, 5.23(88.73)" 6.46 (121.29)"  9.66 (139.69)"" 31.21(109.60)"" 15.29 (179.98)
vol,  -3.07 (-12.70) -5.25 (-21.74)" -9.14 (-29.16)"" -31.45(-22.52)" -13.24 (-33.86)"
ret, 2.30 ( 41.13)"" 2.04 (4129  2.43 ( 41.56) 5.98( 25.21)" 3.5 ( 46.33)"
ret,  -1.26( -7.98)"" -1.79 (-11.27)" -2.33 (-11.25)"" -4.67( -5.04)" -2.58 (-10.01)""
adj B> 0.157 0.240 0.282 0.137




- = e o
SHHE EQ 3| HEM . A 2| =
1) 2 3 TEY A
g A §7E5HAG
0 -0.254 (-27.31)" -0.627 (-24.49)™ -1.386 (-24.20)™ -4.307 (-30.38)"" -2.456 (-58.09)™
d 0.023 ( 3.95)™ 0.107 ( 6.60)™ 0.309 ( 854y -0.402 { -4.43y™ -0.108 ( -3.96)™
L-‘OET:- 0.172 (100.41)™ 0.388 ( 93.41)~ 0.654 ( 87.39)" 2.081 (163.12)™ 1.329 (261.20)™
vol,  -0.062 ( -7.88)" -0.214 ( -9.87)"  -0.340 ( -7.01" -1.700 (-13.93)™ -0.828 (-22.78)"
ret. 0.037 ( 30.57)  0.075 ( 24.78)" 0.169 ( 25.70)"  0.611 ( 57.45/" 0.361 ( 83.30)
ret.  -0.009 ( -2.39)" -0.019 ( -1.69) 0,086 ( -3.48"  0.083 ( 1.35) -0.060 ( -3.29)™
adj B- 0.213 0.187 0.179 0.459 0.328
i B. SAAL
o -0.869 (-34.50)" -1610 (-41.10)"" -1.520 (-35.73)"" -2.340 (-25.56)"" -1.847 (-64.53)""
d 0.202 ( 9617 0437 (1371 0.177 ( 5241 -0.473 ( -6.50)"" -0.070 ( -3.00)"""
vol. 0.491 (117.87)" 0.787 (140.05 0.893 (162.63)"" 1.705 (178.27)"" 1.154 (317.54)"
vol -0297 (-19.71)" -0.610 (-2654)"" -0.789 (-32.30)"" -1.912 (-36.71)"" -1.025 (-61.30)""
ret. 0.102 ( 29.32)" 0201 ( 38.73)"" 0.192 ( 40.60) 0.492 ( 60.75)" 0.303 ( 93.44)"
ret,, -0.071 ( -7.26)" -0.163 (-10.72)"" -0.187 (-11.53)"" -0.452 (-13.19)"" -0.263 (-23.82)"
adj B’ 0.209 0.287 0.337 0.414 0.337




1y b

M - Amihud H|=

CERNEEEETE

a 17.203 ( 12.13)" 36.36 ( 44.67)" 13.26 ( 33.48)" 400 ( 26.29)"" 4919 ( 13.56) "
d ~4.135 ( -3.49) 2438 ( 36.58)"" 13.43 ( 42.18)"" 4.86 ( 40.28)"" -1.262 ( -4.28)"
vol,  -2.308 (-13.06)"" -2.38 (-23.14)"" -0.90 (-17.94)" -0.13 ( -6.68)"" 698 (~15.15)"
vol . 1048 (1.24) 1504 (31457 9.09 (39.61) 299 (3436  465( 2.20)"
ret, 54 ( 4.03) -0.49 ( -5.11)" -0.61 (-13.96)" -0.24 (-14.68)" 185 ( 45[}}"'
ret_ —298 ( -0.54) 123 ( 392y 036 ( 2447 009 ( 1667  -151( -1.09)
adj B> 0.003 0.050 0.076 0.065 0.001
T2 B. 2AGARY
o 863.94 ( 5777  37.97 ( 33.10y"  10.57 ( 33.03) 1.12 ( 17.56) 246.10 ( 6.50)"™
d 3859 (-0.39) 21.92. ( 29.64)™ 9.00 ( 44.07)™ 123 ( 30.75)"  -5.05 (-0.21)
vol,  -84.14 (-531)"  -1.09 ( -8.39)" 0.12 ( 3.03)™ 0.34 ( 34.37)" -27.71 (-6.08)™
vol . 77.66 ( 0.60) 7.13 ( 7.22) 2.44 ( 8.93) 0.09 ( 1.72°  28.25 ( 0.87)
ret, 23.72 ( 1.72) 2,15 (-19.22)  -0.71 (-22.35)"  -0.13 (-15.42)"  5.85 ( 1.51)
ret,  114.09 ( 1.75) 344 ( -B.90)"  -1.50 (-10.81)  -0.19 { -6.84)"  24.12 ( 1.47)
adj B2 0.001 0.036 0.063 0.054 0.000




AL — = -t
SHHE- £ 2|{=AM : H-L2Zmg E
g A, S7EEAE
cx 0.925 ( 40.69)™ 0.720 (43.17)™ 0.604 (43.77)™ 0.396 (36.94)™ 0.600 ( 72.78)™
d -0.130 ( -9.02) 0.005 ( 0.44) 0.021 ( 2.38)" 0.036 ( 5.21) -0.019 ( -3.59)
vol, 0.077 ( 37.54)™ 0.063 (29.86)™ 0.051 (23.17)~ 0.080 (36.81)™ 0.092 ( 93.02)™
vol,  0.009 ( 0.45)  0.021 (1.4 0038 ( 3.25 0014 (1.57)  -0.003 ( -0.39)
ret.  -0.017 (-9, 88]‘” 0.008 (-4.66)  -0.006 (-4.17)  -0.003 (-1.56)  -0.014 (-16.63)"
ret_ 0.062 ( 6.44)™  0.024 ( 328 0022 ( 3.79)"  0.025 (537"  0.043 ( 12.01)"
adj R’ 0.035 0.020 0.013 0.032 0.048
od B, ZATAR
o 1.089 (59.83)  0.900 (64.09)" 0.737 60.34""  0.548 (58.34)  0.758 (110.96) "
d -0.099 (-6.99) 0.012 ( 1.14) 0.064 6.52""" 0.120 (15.22) " 0.024 ( 4.48)""
vol. 0.057 (31.16)  0.042 (23.90)" 0.049 27.41  0.062 (36.67)  0.071 ( 82.21)"
vol 0070 (695" 0052 (6500 0040 5.68°  0.001 ( 0.29) 0.023 ( 5.85)"
ret,  -0.011 (-8.03) -0.007 (-5.02) -0.011 -6.78"" -0.010 (-6.30)" -0.013 (~16.91)"
ret, 0.079 (11.94)" 0.079 (14.74)"" 0.076 15.99" 0.061 (16.18) 0.077 ( 29.50) "
adj R’ 0.019 0.012 0.016 0.030 0.025




SHHy Y 2|HEM 2V AR E
1(A) 2 3 411) A
T A S7IEAAR
a 0.552 ( 84.04)~ 0.357 ( 88.12) 0.248 (76.13)™ 0.161 (86.53) 0.317 (129.58)™
d -0.007 ( -1.68) 0.030 ( 11.54)™ 0.059 (28.22)™ 0.029 (24.59)™  0.027 ( 17.34)™
vol; 0.005 ( 7.79)™ 0.005 ( 10.11)~ 0.005 (12.84)™ 0.006 (20.14)™  0.010 { 34.72)™
vol, 0068 (1197)" 0038 (11.05/  0.031 (1.20)  0.009 ( 5.59)  0.032 ( 15.21)™
ret; 0.003 ( 6.18)™ 0.000 ( 0.23) -0.002 (-4.64)™ -0.001 (-2.18)" 0.000 ( 1.82)
ret,, -0.030 (-10.54) -0.019 (-10.56)  -0.013 (-9.01)~  -0.003 (-3.26) -0.015 (-14.20)
adj R” 0.011 0014 0.030 0.0Z5 0.014
T B. ZASA
v 0.510 (110.17)" 0.348 (116.01)" 0.269 107.93 0.182 ( 96.23)" 0.327 (193.56)"
d -0.007 ( -1.97)" 0.012 ( 4.86)" 0.042 21.10°" 0.045 { 29.50)""" 0.022 ( 16.45)"
vol; -0.004 ( -8.32)" -0.003 ( -7.36)"" -0.001 -3.34" -0.000 ( -0.82) -0.002 ( -9.78)"""
vol, 0.039 ( 18.28) 0.039 ( 22.41)"" 0.030 20,60 0.024 ( 22.34) 0.036 ( 36.59)"""
ret; -0.005 ( -6.70)"" -0.005 (-14.15)" -0.005 -16.14"" -0.003 (-13.23)"" -0.003 ( 19.58)"""
ret,, -0.004 ( -3.21)y" -0.004 ( -3.18" -0.003 -3.53°" 0.000 ( 0.05) -0.003 ( -5.29)"""
adj R  0.011 0.021 0.030 0.036 0.014




Helibl= Qlote| FXFME 358 B 721

(=] b~ Tt x ~

» HeljMl= Qlst ™ 7|7te] dEA 7t 2 7|= £XIXME 72lc{ 21t B|=
1(A]) i 3 4( 1)

] 715 19 (12.01) 93 (13.81) 328 (14.30) 5456 (22.27)

) . . . .

;:J 7hel 124 (79.17) 511 (70.91) 766 (£9.00) 9.230 (51.87)

=T 9=l 15 ( 8.82) 100 {15.28) 347 (16.69) 6,564 (25.86)

7] g ( 453) 31 [ 3.65) 107 { 5.18) 574 [ 6.74)

AT FRgl 217 (87.42) 757 (85.85) 793 (83.11) 7.836 (81.32)

2]=0] 20 [ 8.04) 76 (10.50) 197 (11.70) 889 (11.94)




HeMI S Q16| EX=AE Halc2 HE S 1}

. 20
upe T \YIR / =y =
troal ¥ =, ﬂi}dﬁ.fﬁ_ Gyret, . + Gyrety, . + Gyvol; , + Gyvol, . +€
\ﬂ,
trval¥F® = (buyvali¥f* + sellval(#F*)/2

type : 7138, 72, €=l

1(A) 2 3 4(11) A

CEWNCEERNEY

71Z  -0.025 (-3.00)""  -0.191 (-10.95)""  -0.608 (-9.45)" -10.27 ( -6.89)"" -3.291 ( -6.45)"

7h9l i 2511 ((4.33)" 4823 ( 9.04)" 1 -1506 (-2.93)" -18.97 (-10.49)" -7.319 (-10.59)™
| 0114 ( 857y 0072 ( 371" 1 -0275 (-5.61)" -10.89 ( -5.54)"" -3.291 ( -4.91)"

7] E-D.[}SS (4.81)"" 0.059 ( 4.99)" I -0.036 (-1.27) -1.169 (-10.29)"" -0.297 (-4.63)™
I
I
I

1
1

7§91 ' 5342 (11.75)  0.499 (12.49) i 0792 ( 1.56)  -4.568 ( -2.18)" 2.267 ( 1.97)"
1

-]

o= L




Hel Ml Q15te| EXIEME Hels|He HE 21t

VA
\
type —  deq Wy, . . .
trigy = o, Hod, i+ Gyret; , + Gyret,,  + Gyvol , + Gyvol,,  +e
\~_,
type _ u?l,{y L!GE?;PE + SEHL’GI?;PE }IEJ
trn,y = _ _
shares,

type : 713, 7MQ, 9 =9l

1(A) 2 3 4(11) AA]
Mg A BB
7t Z0.003 (-6.74)7 -0.014 (-13.69)7 _ -0.014 (-13.12)7" -0.013 (-8.31)  -0.012 (-19.86)
il 10028 (398 0288 (808 0305 ( 7.9 1-0.2%0 (-3.70  -0.015 (-062)
Q=91 ! 0.000(034) 0008 ( 617 0009 ( 579)" }0.024 (917"  0.004( 409
4 B, 2AGAR i
1% 10004 (253)" 1-0001 (-1.23) __-0.010_(-7.44)"" _ -0.016 ( -7.75)"" -0.003 (-2.38)
7§l }0.307(12.78) | 0.553 (14.81)"" | 0.159 (0.059) 1 -0.849 ( -8.05)"" -0.007 (-0.14)
o]=91  10019(19.13) | 0.038 (25.05)" 1 0.036 (16.72) 1 0.051( 1454) 0.047 (25.35)"




AeliblE 2lote| X|= =1t

> HeliCt=

——---

trval,, = o, (’:n d; + c}gdc Bwol, , + Bvol,, , + Bsret, , +Bret., , + €

d,:

~——_—

2 7|17t = 5127|2019 6% 32~2019H 8 142)0f| sl
to™ 09| 72 Fol= CjO|HE

de, : 72 M|2 Qs £ 7|2t & 45720193 8 152~2019 108 31)0f| s
ot 1, 2=X| ko™ 02| 2= FIot= CO|H
1(A) 2 3 4(1) A
TS A QA
d: 279 (587 381 (652" -4.41 (-7.10y" -43.27 (-7.89) -11.00 (-7.45)"
ds 253 (527 549 ( 9.28) -0.39 (-0.63) -39.36 (-7.06) -8.22 (-5.49)""
Hy:d=d5 0.22 6.09" 30.84"" 0.33 2.62
g B, ZAEARY
d; 1.56 ( 3.69) 331 ( 7.95)~ 1.80 ( 3.34) -10.62 (-441)y -4.02 (-5.96)"
ds 4.43 (10.73)" 549 (1343)" 1.80 ( 341)” 6.73 (285" 219 (3.31)"
Hy:d=d 3526 20.55™ 0.00 39.48" 64.15"




Hellbl= ote] XI5 =1}

> Hellz|ME

t'?‘ﬂz- = (; _Hlﬁldc + lﬁgdf _HBILG!E $ + 32?,'@3 + .Sg'rﬁfé,ﬁ + 34I‘E’tm + + €

]

1(A) 2 3 4(1) A
g A QISHEAR
& 0015 (2200 0.0%6 (489 0278 (632" -1.022 (-9.27) -0.316 (-9.55)
& 0.031 (426" 0.118 (590" 0340 (7.63'" 0251 (2.24) 0.109 ( 3.26)"
Hy:di=d5 3.9 0.85 1.46 97.96" 121.80"
B B. ZAGAY
& 0.177 (676)" 0300 (7.59 0032 (0.77)  -0.699 (-7.74)" -0.202 (-7.02)""
& 0227 (886)" 0568 (14637 0315 (764)" -0.261 (-2.95" 0.055 ( 1.96)

H di=d 278 34.70™ 34.28™ 17.88"™ 60.48""




Heljdl= €

» Amihud H|&

o

2lore| X5 =1}

Ahd;, = o —|—'c}1dc + c}gdc —F- Gyvol, , + Byvol,, , + Biret, .+ Byret., . €,
1(A) 2 3 4(1) AA]
' A QIIFUAY
& -119.83 (-1.01)  17.60 (1955 7.76 (31.21)" 0.98 (20.21)"" -25.58 (-0.86)
s 4559 (0.38) 2642 (2893 10.31 (40.90)" 1.49 (30.18)" 16.31 ( 0.54)
Hy:d=d5 142 70.26" 77.61°" 79.73" 1.47
g B. ZATAE
G 5319 (-3.62)" 1625 (19.68)™  9.37 (23.78)"  3.72 (24.89) -1532 (-4.18)™
ds 3,016 (-2.09)" = 3203 (39.64) 17.26 (4468~ 595 (40.56) -1,009 (-2.81)"
Hy:d=d5 186 27744 303.37" 168.79°" 1.54




Heljdl= €

> H-L AIZE

——-—-

2lore| X5 =1}

HLspr,, = q #éldc + égdc pt Bywol, , + Byvol,, .+ Bsret, , + Bret., . +e
1(A) 2 3 A1) A
mi'd A {IEHAR
s 0.086 ( -4.95)" 0.060 (464 " 0.041 (3.88)" 0.044 (529"  0.007( 1.13)
s 0.176 ( -9.87)" -0.052 (-4.01)"" -0.000 (-0.03)  0.027 ( 3.19)" -0.046(-7.10)""
Hy:d=d 1911 55.87" 11.29" 3.15 51.18"
g B. IATAIRF
e -0.044 (-2.48)  0.0R9 ( 4.93 0088 (7.15)"  0.136 (13.90)" 0.059 ( 8.69)"
s -0.152 (-8.80) = -0.040 (-2.91) 0043 (3.55)"  0.105 (10.95/" -0.008 (-1.20)
H:d=d 278" 45.79" 10.19 741 7367




Hellbl= ote] XI5 =1}

p D7t AT E

——-—-

qspr;, = q #aldc + c}gdg 3 Bywol, , + Byvol.,, .+ Gyret, , + Gyret
1(A) 2 3 41) AA

EPNEREENT

& 0.001 (-0.25)  0.029 (9.33)" 0.050 (19.93)" 0022 (15.65)" 0.023 (12.44)"

e 0.013 (-253) 0.030 (9.49)" 0.067 (2621~ 0.035 (24.64) 0.030 (15.89)""
Hyd=d5 394 0.06 32.68 64.03 9.91""
T B. TATAY

& -0.005 (-1.13) 0.009 (3.06)" 0035 (1388~ 0039 (20.59)" 0.019 (11.31)

d& 0.010 (-2.05" 0014 (481)"  0.050 (2037 0051 (27.33)" 0.026 (15.40)
H:d=d 0.5 2.07 27.84 29.30" 10.86"
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Leverage ETF Market Timing Abilities of Individual Investors

Jay M. Chung (School of Finance, Soongsil University)
September, 2021

Abstract

By extending the method of Odean (1999), we investigate trading profit of investors for the 33 leverage
ETFs from listing date to 2020. Main findings are following. 1) Individual investors suffer cumulative losses
of 662 billion won from KODEX leverage (69% of trading value) and 179 billion won from KODEX KOSDAQ
150 leverage (25% of trading value). Of these, losses in 2020 are 76% and 63%, respectively. The trading
profit decomposition shows that individual investors have good price timing abilities - abilities to select a
time at a relatively favorable price, but have inferior quantity timing abilities — abilities to trade more when
prediction is correct, and to trade less when prediction is wrong. The latter overwhelms the former, resulting
in total loss. Such results suggest that individual investors need to be careful when investing in leveraged
ETFs.

Keywords: Overconfidence, Leverage ETF, Individual Investor, Market Timing Ability, Trading Profit

Decomposition



1. M2
XtZ|2tAl(overconfidence)O| 2 FAAIL & H2fE O BIWSHA S, O B2 2H2[X]
it EASICE Odean(1998)1t Eyster, Rabin, & Vayanos(2019)& O|2{3t ZZ2
HoFED ot =3 EXIXIe H=dH EXXl=s 2RE AP‘" M3 (private signal)E
EXXIO| AlE MBHM(signal precision)O| O =Cf H|=3 SEXIXH= XHAIO| Hh2 ALK M o| Mzt
otof =F5H0l XpA Al JHRICH RXAE2 01|HX1|‘¥% b A7 WEo| HHZXE AHEY
ACE olfst = StOA Xp7[atal FEXEXQ| MZEX] S0l vitHst Az, H2(X], Ztst datt
E=EICH
Barber, Huang, Ko, & Odean(2020)
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XfEE Barber, Huang, Ko, & Odean(2020)2| Xt=0j H|s{f = 7tX| &HEES ZtXICH

ME Rtmzes SHIAMIE LUESXE St ER2 AHHEIXFA S ZEstn UCE FXARIL

DAL HEZOIAM XHUSHM LHHAEZE Ofdte dR0= HEIXFEXIF ofd YutEXz 2F/ECH
ot=0le EXAGEY OjOIEEZ M UACH metA, HisH FXAE QARD UAs

SRR EXHEME =8 FEXAE QAMED Us 7|BFEXRL AFARXNRNFE 7| 2EXIAL

g = QUL OIX|Ye =z ZE DOfAIRE ZEstD JAO0IM AIY THE ez of LitstE

2 £ QUCt 2t™M Barber, Huang, Ko, & Odean(2020)2| Xt2& 3t ZTHSIALOl ADf:n

OfOfAFZ0|7| W20 ST SHBAL A0 020 CHoh ZADHO|X|, AT TM Q| btstE &

2| x| FXte =90 EsiM= AE0j5=0] 2ot AFZEH AMTYES FE = UX|T, B2

O|R0{X|X|= QUUCE HEE2 A= UEO7t 0| F7 452 USBsI=AE MU

7

Ants =0 QACHHirose, Kato, & Bremer(2009), Chang, Luo, & Ren(2014),

ne £ X mn oy
Eore o
0

rn

N

rhu

rlo

o

I
=2 0N

' 238%I”EE 2020 H 5 18 Y ETF-ETN A% T3} gorg wrusio] 7| 20|8g MUY, AMDS 0|42
gl 2| X| ETF SXHALO| CHe @71st7|2 RULCE & =X|= 2020 @ 9 ERE LR AUCE
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MEOjol =AM E AP ZE EMoE A= U20HM4F(2020), L20HMaF(2021)0] ULCH T 2{Lt,
O|lg9 d7t& ME0f=o| Hx Di7tet AME80x HiMol HE OI=7IE & 5= 8101 AZIt F7t9
Hroz &IMCt= A7 Lt 2 AFME FAA Y Ojojci20t DjojEez2 Hast i
Of==7tQt W OHE7HE 7 = URJULCH £t AMEO0i7F ofH HHE|X| ETF o +AME BT EN
g2 X| FEXtol =2l dof tiet FIHHQl 45 FHE HSTHCh
2. AKt=

= O30 2ast YHe|X| ETFo| LY FItet | QAFXX}, 7|2EXX}, Q= QIFEAAe] Y OjOjXtE =
DataGuide Ol Al F+SIQUCH XtE7|7H2 ST ETF o HELEE 2020 H7FX[O|CE <H 1>0|= 2020 & &

|

S ME PHalX| ETFO| $iEE HOo|FD QUCh 2020 & L HIY F 452 79| ETF 7 &% =0 U=,
1 & 33 747t 2 2|X| ETF O|CL O|F 33 7H 2K 2|X| ETF 2F 452 7§ ETF 2| A7t ®2| OHX|E 2 74
ol Lieb QUACE 2020 H B HHE|X| ETF o A|ZIEHES 4 ZYUCE ETF THQ| 8%E AtX|Sta QULCH.
gtH, 2020 & 7|7t = 2H2|X] ETF 9 AHCHZ2 340 ZRYR2E ETF A2l 36%E AHXA[StL U0
gl 2|X] ETF &= CHE ETF O Hlsh HEiCHZ0| BCt Ol HefeMe2r olg &= JUed]|, HEHEH:L—
AZtEHo2 Lhyg = Ofi/O0H=E s ChA| 2 2 LT, HH2(X] ETF o A7 Hefzdg
4,155%= ETF ™A 924%°2| 4 H{O|Ct 2020 H Az 248 LS A Ae|dg= Li+H *gﬂ&
BRUFTt L0 2He(X| ETFol B ERYses 6 Y2 ETF HA| 27 Loj| Hlsh 1/4 =FO0|Ct.

e 2H2[X] ETF & HEHEM, KODEX 2H2[X[7} 2010 3 2 & 22 Yof| Z[X2 HYIUASH, A|7SA,
A2t 20| Ct2 2| X| ETF of H|si XS] Lt AI7HEH2 33 7 2B 2|X| ETF O 37%S AtX|stn
AL, HHUSS 69%E AtX|StD UCH SAZE AHHS|HMEE 7,729%2 7IE =20, H& ER7|UT
3 Y2 bR WO CHEOEE KODEX TAEF 150 H{2|X|QF TIGER XAFO|L} CSI300 2f|H{2|X|(EHA)Q]
A7HE, Hejti50] =20, Aeithia 4%l 3 71 2H2/X| ETF 2 A|Z7FESAE 33 7§ 2H2|X| ETF 9
73%E AHX[SHD UL, A HE2 96%E AHX|St RUCE.

O[0i 2H3t0 X|FREHE= Aitia 49 3 9 X ETF of ZAE XtAMS| 2a%iCh 4 9/-33 /0]
TS M= OFEEIER|O] 2M S otRen, O ZAubs 2F0|L HO|A ZHEHS| B asiC)

<H 1>20209 T dX &F HH| X ETF &

2o AZtEA et =2 el |2 BRIzt
(Z=H) (=3 (%)
KODEX 2|t 2| X| 1.512 233.744 20100222 7728.5% 3.2
KODEX AL 150 HH 2| X 1.295 85.743 20151217 3310.1% 75
TIGER X}O[L} CSI300 2| 2| K| (&) 0.173 6.450 20140901 1859.5% 13.3
TIGER 200 M E2i|H 2| X| 0.113 5.424 20170425 2395.2% 10.4
TIGER Z AL 150 2H2[X| 0.165 2.876 20151217 872.0% 28.4
TIGER 2f|H{2|X| 0.027 2272 20100409 4250.6% 5.8
KODEX D|=&&{dEaH el X| 0.034 0.683 20161227 1003.7% 247
TIGER 200IT [H{ 2| X| 0.041 0.336 20160513 412.2% 60.2
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KBSTAR I AEH150 ME8|H 2| K| 0.237 0.312 20170831 65.8% 377.0
TIGER O|= S&P500 &HH 2| X|(&A H) 0.093 0.298 20150729 160.8% 154.2
KINDEX SEM= gH2[X[(Etd H) 0.031 0.194 20150728 311.8% 79.5
KINDEX 2|H2|X| 0.011 0.185 20120127 827.6% 30.0
KBSTAR 200 M=&H 2| X| 0.036 0.180 20160912 247.1% 100.4
ARIRANG 200 ME{|H 2| X| 0.015 0.149 20160929 499.2% 497
TIGER Q= L|ZE| 50 2ftf2|X|(EHd) 0.020 0.140 20160513 356.3% 69.6
HANARO 200 ME&|H 2| X| 0.048 0.123 20180814 129.8% 191.1
KODEX China H 2IH 2| X|(H) 0.033 0.105 20140912 158.4% 156.6
KOSEF Oj=2eg{dZaHa|X| 0.019 0.076 20150810 204.0% 121.6
KINDEX
B 0.018 0.073 20150528 207.4% 119.6
SZEE CSI300 22| X (&)
KOSEF 200 M =2fH{ 2| X| 0.028 0.071 20160912 129.4% 191.6
TIGER 200 Of| L X| 2} =8| = 2] K| 0.009 0.070 20160513 378.5% 65.5
TIGER SE2AEFAY H 2| X|(EHA 0.015 0.064 20150729 206.6% 120.0
KODEX KRX300 2| 2| X| 0.019 0.059 20181016 155.8% 159.2
HANARO AL 150 MSE|H2|X| 0.007 0.045 20180918 311.0% 79.7
KOSEF =11%{ 10 Ha{|H2|X| 0.012 0.037 20121030 153.0% 162.1
KOSEF TAEH150 ME3|H 2| X| 0.015 0.020 20180316 65.0% 3815
KINDEX €& TOPIX 2| 2| X|(H) 0.009 0.014 20140616 79.4% 312.2
TIGER O|{ & O} MSCI 8| | 2| K| (&t
" 0.010 0.012 20150729 58.2% 4263
KINDEX
. 0.011 0.011 20201125 47.9% 518.1
SEHIH|EY VN30 ME3H 2| X[ (H)
KBSTAR
o 0.007 0.009 20170420 64.3% 385.5
O=&7|=3 S 2 X|(&d H)
KBSTAR KRX300 |t 2| X| 0.013 0.008 20181016 32.6% 759.9
TIGER 0| Ee{M el X| 0.007 0.008 20161227 59.2% 419.2
OOl E| 200 HHEZ ATM glH 2| X| 0.005 0.003 20180320 26.8% 9243
3378 2l 2|X] ETF A 4.089 339.795 4155.0% 6.0
452 71 ETF A 51.592 952.947 923.5% 26.9
3. ¥ =89
2 UF0ME EXEdl EXAES  Odean(1999)2  Hh4 HESIH AHLSIR/ULE FEX+AE
ALSA 2 CHEap 20
? Odean(1999)2 O|AE £ E8 02| EQ7|Z0f Ths AFRFUKX|TH, 2 ATOMe LY 950 = sl
A& =EZ AFEILCE oM =AERZ A LSIH Dj=-01 == 7}t Tl.E5Z H(bis-ask bounce effect),
MZE & Hrebalancing effect) S22 Qs ZE TF, ZE EXXI G0 CHs SHF+UE0| L(+) 22 Ltd,
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BRet(j,t,t +5) = ln(%) (1

SRet(j,t,t +s) = In(C2LY) @)

P(t+s)

BRet(j,t,t +s): ] AR 72 s A2 ZX|H FA| =+ E
SRet(j,t,t +s):j EXLAL @89l s AelY ZX|M RX| =&

P(t+5s):t+s Lo| F7}
BP(j,t):j FAHA fEel Ea Ofs=7t
SP(j,t):j AR R BT D=7t

NOIM Oi=+=2AE BRet(j,t,t+s)= t L0 B Oi==7t BP(, )0l Oi=3t, t+s YO B7F P(t+s)
of DHEC’* d2ol F=AEO|CE A )9 E+AE SRet(j,t,t+s)= t 2O BF D=7t sp@,t) Of
Oh=3t, t+s YOl B7F P(t+s) O OH= HRol #£9AEO|Ct m2tM, HH FX£=E2 OtLCt
ZXAM XERE VXD UACHEH, AHH FEXsdE S AN = UCHBarber &  Odean(2002),
oA 2(2005). 22{Lt S E & A9 HojHol= ZX|M XAtE7t QiCh SHYREH X
=U+¥OZ ZX|M XNZ2E FHsD A=t oL, ETF /MR A7 RAIRE +F0|0{AM 277t
Mzstich az{st olojoiM 2 AFO|MQ] EXtEQut EXtodE2 ALS| O|0F7|SHAH FXHd 17t
ofL|at AIFMEIsHE JFsF = X[&O|C}

AL (Mt M@2)2| OIO|C|0E RIE85tH FAEY AHLts5AZ BhE = UCH
BPft(j,t,t +s) = (P(t +s) — BP(j,t)) xBVol(j,t) (3)
SPFt(j,t,t +s) = (SP(j,t) — P(t + s5)) xSVol(j,t) 4)

BPft(j,t,t +s): ) FAAL R s A2 Y =ZX|E |FX| Oj=&=9
SPfe(j,t,t + ) j AR Rl s A Y ZX[H {X| H=&9
BVol(j,t): ] FAtA RAQ| Dfj=2
SVol(j,t): ] EXHAt K9 =2

OjOfCi=2 OHOf7teb OjOjEel &§o|2=, Ev Ojoj7t= OHOjCiES OHof+E22 L0l Adg =

1

YVol; XPrc;
QUCH AvgPrc = Z:/Til).

<33 1>0Ms 2020 H Heiti2 49 3 919 KODEX HZ|X|, KODEX ZAE 150 M 2|X], TIGER
XtO[LE CSI300 A 2| X[(F )| XA Y XS EoF0 ok ZX|M |X|7|2H2 10 HEH Y=
MYSIQULCE Ol <E 1>9°| KODEX B|H2[X| 3.2 ¥, KODEX ZAEH 150 HHZ|X| 75 YECH= 2D

TIGER X}O|Lt CSI300 B 2| X|(&A) 133 YECH= BT =35 33 70 2 2{X] ETF &4 6.0 YECH= ZCH
EZXM gX|7|17ke] d-o E ZAHE2 $7r='**°§_ MIHE AO|CH ZH2[AZF ETF 2 A|EEGXt2
Mg Zotsto] J|HEXXIE SHS|AIRL 7|EF7|B#O 2 LEEQULCE

7t FME EQlCh Ol 714 QXZ oldf 2E +YE A(+)2 A7|gdHol As I Zdsts HEH

2

(o)al

Jot o
o A
e
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KODEX HH2|X[0fM 7HRIEXIRH= 2010 E 2 & 22 € &% st Ool2f 2020 MKl & 6,620 42|
AUCE A2 EEH 0|2 =SSt EXAts THIIAR 6,731 ARl 0|2 AAUCL J|ELZ
(o]

=
961 Y& =4 =22 911 A 0[]0

e
>

o
rlo mjo

! Ct 2020 Ho| £90] X&YYol 4YFEES AAlotL Ut
HRIEXERHE 2020 H0i| 5016 AR2| &2, SHIAE 6,000 A3 019, 7[Et7|2 1,132 93 &4, =2
210 @ O|9fo|Ct =2 HISHK|[= AKX, Ofjs2oill M=oz Lo EEH JeIEXA=
2020 HOf| Oj==0A= 0|9, DH=O0|A= L&OIX[T, e 20| O HA THHoz 4S5 YUAC
Ol E70i KODEX zHZ[X|e] ZHQEXtAE O A|FUEHSHEO= O AEMEHSH0| O

ER sy

<38 1> BEXAL 7

2020 H HEHCHE A9 322 KODEX #|H{2|X|, KODEX RAEH150 BB 2|X|, TIGER XtO|L} CSI300 2| 2| X|(gHAd)oll
Oish & 3), @0l 2/AHsH FXtA K !

210 ¥ EX|Y FX[of Ofs29nt Ofe29s Fot =, 0 ot &
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200

150

[t
==

" B O KODEX TAE 150 ZHZ[X|0ME H|=StCt ) A E XXt é,”éu 20154 128 17 0
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s=0 -0.27 0.60 -0.38 0.07

s=1 -0.03 0.10 -0.06 0.00

sE[2,5] -0.11 0.30 -0.17 0.01

s€[6,10] 0.02 0.02 -0.03 -0.01

s€[11,20] -0.11 0.50 -0.41 0.03
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