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PERSONALIZED FINANCIAL PRODUCTS AND INVESTORS
PROTECTION IN THE DIGITAL MARKET: A EU PERSPECTIVE

MIRELLA PELLEGRINI = Full Professor of Economic Law, Luiss Guido Carli University (Rome)

The 2007 financial crisis has impacted a large portion of the world; yet, it also
functioned as a catalyst for the redefinition of the financial system as well as a fundamental
driver for rethinking the modes of functioning of its institutions.

It has been widely established that investor protection is now an essential element for
the stability of the financial market, and an essential condition for its good operation, also
in light of the perverse structural effects determined by bank crises.

However, the introduction of new technologies (traceable roughly to information and
communication technologies, or ICT) in such a radically renewed context has further
altered investment operators' strategy as well as financial markets more broadly, calling for
additional regulatory efforts on the side of EU.

These innovations also present chances for new business models, such as in the field
of payment service, which are frequently indirect rivals of financial sector organizations.

At the same time, financial companies operate in a highly regulated environment: they
must manage the digital transformation in a proper and proceduralized manner, while
satisfying stakeholder demands for transparency and trust, whereas these requirements do
not always apply to digital firms entering the banking and financial market. Alongside the
risk relating to the regulation of new technologies, comes also the need of ensuring the
proper unfolding of competitive dynamics and avoiding the phenomena and risks
associated with shadow banking.

It should therefore come as no surprise that, concurrent with the development of
digital technologies applicable to the financial market, deep thought has gone into the
definition of new regulatory models that could be effective in reducing the risks brought
about by these technologies while also enhancing their key opportunity profiles.

In this regard, it is important to first note how these developments impact on the
existing framework of financial market legislation in two key ways:

1) a "vertical" dimension, made up of new regulatory sector-specific interventions;

2) a "horizontal" dimension, delineated by those regulations which, while aiming to
generally regulate the use of new technologies or to lay down rules for the activities of those
operating in the digital market, will nevertheless exert their effects also on the processes
taking place in the banking and financial sector. In this case, although the new rules are not
intended to directly regulate the provision of banking and financial services, they will also
have to be coordinated with the sector-specific regulations, the vertical dimension, in order
to ensure their effective implementation.



With reference to this horizontal dimension, relevant provisions include, in particular:
the Regulation on a Single Market for Digital Services (Digital Services Act, DSA) and the
Regulation on Fair and Contestable Markets in the Digital Sector (Digital Markets Act,
DMA), and the Proposal for a Regulation establishing harmonised rules on Artificial
Intelligence (Artificial Intelligence Act, AIA), which was approved just a few weeks ago (on
15TH OF June 2023).

The Digital Services Act and the Digital Markets Act are 'twin' regulations, not only
from a temporal point of view (as the Proposals were published by the European
Parliament on the same date in December 2020) but also with reference to their respective
purposes: both aim, in fact, at regulating (with different methods and techniques) the supply
of products and services within the digital market.

In brief, the Digital Services Act regulates the provision of services in the information
society by intermediaries in the internal market (i.e. by those who connect the end-
consumer to goods, services and contents provided by third companies) and mandates a
set specific obligations for online platforms and the so-called 'very large online platforms'.

The Regulation on fair and contestable markets in the digital sector (Digital Markets
Act), integrates the DSA and establishes a supplementary legal regime for those platforms
which - due to their size and consolidated market relevance — can be qualified as gatekeepers,
ud est are able to determine systemic changes (and potential imbalances) within the digital
infrastructure, as well as to control access to a significant number of goods and services by
users.

Although the DMA and DSA do not affect - in principle - the regulation of financial
markets, their potential impact is nonetheless evident; this, in particular, in light of the
already mentioned growing involvement of Tech companies in the provision of financial
services.

While the DMA and DSA aim to regulate the platforms involved in the digital
transformation, the Artificial Intelligence Act (AIA) tries to harmonize the current Artificial
Intelligence (Al) regulations, broadening their scope and exploring the characteristics (and
limits) of the use of Al systems, with particular attention to the effects that the use of this
technology may have on users, consumers and vulnerable groups. Its ultimate goal is to
favour the affirmation of 'safe, reliable and ethical' Al

For this purpose, the AIA identifies three different Al risk categories: i) unacceptable
risk; 1i) high risk; iif) low or minimal risk.

Consequently, the Proposal differentiates transparency obligations, conduct, and rules
of use on the basis of this tripartition.

Again, the importance of the AIA for financial marketplaces cannot be understated:
given the increasing use of automated processing systems in the creation of products, and
for the provision of banking and financial services, compliance with the constraints



identified in the AIA will be an essential element in determining future developments in
the FinTech ecosystem.

Within such context the growing ability of banking and financial operators to use
technologies and data-mining to algorithmically tailor the goods and services they provide
to customers based on the analysis of customers’ information, creates new and major risks
in terms of investor protection.

The concept of personalization is not entirely new, but advancements in technology
have brought it to new heights. In the past, financial products were often standardized,
designed to fit a broad range of customers. However, with the abundance of data available
today, financial institutions have the opportunity to go beyond the one-size-fits-all
approach. By leveraging big data analysis, they can gain insights into customers' preferences,
behaviors, and financial patterns, enabling them to offer customized solutions that truly
address individual needs.

In general terms, the purposes to which data analysis tends to serve the financial
market today can related to two factors:

1) the reduction of transaction costs in the provision and delivery of investment
services and,

2) the improvement of the parameters used in client’s assessment in terms of expected
reliability and solvency (and thus of transaction risk).

Regarding the first aspect, reference can certainly be made to the use of data to
improve the matching between the subjects involved in financial transactions and to ensure
greater accountability of the financial system as a whole. This happens, in particular,
through the exploitation of the economies of scale that are involved in the management
and sharing of large quantities of information, given the intrinsically non-rivalrous nature
of computer data.

On the other hand, with reference to the improvement of risk assessment processes,
this aspect is significant both from the point of view of the relationship between the
provider and the individual investor (we can think, for example, at the determination of the
conditions for consumers’ access to credit) and from the point of view of the systemic
evaluation of aggregate products by institutional investors.

The use of technologies to reach these goals has also led to profound changes in the
quality (i.e. characteristics) of the data used today in the banking and financial market, and,
in particular, with regard to the use of behavioural and environmental variables in the
development process for financial products and services.

The development of IoT technologies, the spread of wearable devices, and more in
general the ability to constantly trace online activities (through the acquisition of cookies,
social media analysis, or analyzing information obtained from apps) allows professionals to
make use of quantitative and qualitative data of a psychological, behavioural and social



matrix, in order to ultimately understand the characteristics and interests of their customers,
to find new ones, and to organize their commercial strategy.

Information on consumption habits, purchasing preferences, and the characteristics
of the customers’ 'social ecosystem' can, indeed, provide alternative indexes capable of
complementing the traditional ones that are used for the development of financial products
and services.

Opverall, by applying big data analysis to personalize financial products, institutions
can provide tailored solutions in various areas. By leveraging big data, they can now analyze
a customer's financial behavior, spending patterns, and even their goals and aspirations.
This enables banks to create personalized recommendations, such as customized
investment portfolios or loan options that align with individual needs and risk profiles.

The benefits of personalized financial products go beyond individual customers. Big
data analysis allows financial institutions to gain a comprehensive understanding of market
trends and customer preferences. They can identify emerging demands, optimize product
offerings, and make data-driven decisions that enhance overall customer satisfaction. This
data-driven approach leads to more efficient operations and helps institutions stay
competitive in an ever-evolving financial landscape.

This, as we have said, certainly entails new uncertainties: first of all, we have a problem
of transparency, which, however, must be interpreted knowing that the risk is strictly
technological, and is not necessarily related to the nature of the data taken into
consideration and its weight.

The new methods of data acquisition, the magnitude of the phenomenon and the
automation of the process, in fact, make it overall difficult to distinguish between
covariance and correlation between variables used by the programme.

In addition, further uncertainties come from the different sources from which
qualitative data can be collected: If, in fact, the acquisition of information through the
intermediary-client interaction allowed, within a certain margin, for some form of
supervision by the humans involved in the process, the use of social media and, more
generally, of third-parties for the acquisition of soft data requires a broad process of data
organisation, cleaning and analysis. These activities, which are difficult to be carried out by
the financial operators in first persons, consequently require a rethinking of the traditional
paradigms for liability of financial market actors.

These aspects are particularly relevant when focusing on the use of algorithmic
models with profiling and predictive functions, i.e. aimed at investigating the characteristics
and preferences of investors in order to identify possible products and services of interest
to them, as well as to foresee market trends, and modulate the offer of products and services.

The problem, however, is not limited to the management of errors in the phase of
evaluation of the investor's characteristics: equally significant, in fact, are the profiles related
to the effects of the use of automated decision-making software on investors’ choices and
to the possible conditioning they might experience.



Therefore the personalization of the offer for financial products seems to create a
number of new elements of risk, and it is not enough to simply reframe the issue in terms
of the well-known Frank Pasqual’s idea of the algorithmic "black box" and to make a
general assessment of the algorithm's "opacity."

In light of this, the regulation shall (on the one hand) ensure timely protection for
profiled investors and (on the other hand) specify who should be held accountable in case
of errors.

In spite of these circumstances, however, it appears that the sector's regulation, even
in spite of the broad horizontal interventions that we already mentioned, is still tries to
incorporate the effects of technological advancements into the framework of the regulation
outlined by Mifid 2, while at the same time relying on soft law instruments and guidelines,
such as the Esma Guidelines for the suitability assessment of financial products.

This might be due to the fact that, despite the general indications from the DMA,
DSA, and AIA, the sector-specific discipline has not yet directly addressed the problem of
personalization and profiling algorithms, focusing instead on the use of some "contiguous"
technologies such as blockchain and, more generally, DLT's (the subject of two Regulations
recently approved by the European Parliament).

Additionally, it seems to be the general idea, that banking organizations and other
financial institutions should be the ones bearing the responsibility for personalizing
software malfunctions (or, more generally, for damage produced by software), since they
are supposed to supervise these services also when they are externalized.

This can be seen for instance, in the Article 54 and Recital 86 of the EU Regulation
2017/565, which states that, in cases in which algorithmic models ate used to produce
investment recommendations, the investment firm is ultimately responsible for conducting
the suitability assessment and its liability is unaffected by the fact that the investment firm
uses an electronic system (even developed by third parties) to create the personalized
recommendation.

This solution bears significant uncertainties: first, in terms of adherence to the
principle of proportionality: it would, indeed, be reasonable to determine whether, in each
particular situation, the professional's processing software performs a completely
substitutive function for the professional or if, rather, it facilitates the latter's activity. In the
latter scenario, it would also be necessary to determine whether and what effects the use of
this tool may have on client protection.

Additionally, it is difficult to evaluate the actual effectiveness of general due diligence
obligations when considering the assessment of the reliability of algorithms and valuation
systems.

There are two main consequences currently arising from this regulatory approach:
first off, the present situation continues to favor non-institutional players who operate "in
the shadows" of the regulatory framework: these players enjoy a competitive advantage



resulting from a more favorable regulatory environment, which is, on the other hand, not
matched by more widespread monitoring or greater liability, since regulation mainly focus
on traditional operators.

Second, while institutional banking operators are required to pay the costs associated
with using algorithmic systems, the market developments also require them to quickly adopt
these technologies, in order to keep up with their competitors. This results in a market
dynamic that is structurally unstable.

In light of these concerns the framework is currently far from sufficient.
To help direct future reflection on the topic, it is worthwhile to make a few concluding
points.

1. It is best to move away from the paradigm of regulation "by subjects" (i.e.,
based on a qualification of the characteristics of market operators) and toward models of
regulation "by process," focusing on the concrete role any subject plays in the market
dynamics.

2. Although the issuance of the DSA, DMA and AIA is to be welcomed, a
further regulatory effort is now required to harmonise the sector specific discipline with
these horizontal norms, which goes beyond the current consideration of the phenomenon
of data processing as incidental or external to the investment activity.

3. We should ask ourselves whether it would be desirable to promote, rather
than the personalization of financial products, rules requiring their more specific cluster-
based categorization. This is a path that would be consistent with the Mifid II principle of
the tripartition of customers in different categories of risk, that can undoubtedly be further
advanced without necessarily fostering the extra-personalization of the offer.

4. Finally, it might be recommended to re-inspect the conventional regulatory
paradigms (due-diligence and disclosure obligations) as potentially incompatible with the
features of big data processing technologies from both an ontological and a logical
standpoint.



CENTRAL BANK DIGITAL CURRENCIES FROM A POLICY PERSPECTIVE

Marco Bodellini
1. Key definition(s)

While several central banks around the world are considering the merits of issuing a CBDC
focusing on pros and cons, no widely accepted definition of CBDC has yet emerged.

The BIS highlighted that “CBDC is not a well-defined term. It is used to refer to a number of
concepts. However, it is envisioned by most to be a new form of central bank money. That is, a
central bank liability, denominated in an existing unit of account, which serve both as a
medium of exchange and a store of value.” Retail CBDC, or sometimes general purpose CBDC,
refers to CBDC that can be held and used by individuals, whereas wholesale CBDCs are
available only to a selected set of financial institutions.

The IMF defined CBDC as “a new form of money, issued digitally by the central bank and
intended to serve as legal tender.”

Even though the definition of CBDC is not yet settled, a key distinctive feature of CBDC is that
it is digital.

While the digital nature (the “D”) of CBDC is relatively easy to grasp, its two other key features
(the “CB” and the “C”) raise fundamental legal issues.

Issuance by the Central Bank: to qualify as real CBDC (as opposed to “synthetic” CBDC), this
type of money should be issued in the form of a liability of the central bank. This is what
differentiates central bank money from private money, such as credit balances on accounts in
commercial banks (i.e. liabilities of the latter). However, as any other activity of the central
bank, the creation of central bank liabilities is regulated in detail by so-called “central bank
laws”. Do central bank laws authorize the creation of central bank liabilities, and the issuance
of “currency” in particular, in digital form? In the absence of a clear answer, CBDC would not
have a robust legal basis, and its issuance should be reconsidered.

Currency: the “C” suggests that this “new form of money” is “currency.” But is that so? To
qualify as currency, a means of payment must be considered as such by monetary law. Can
monetary laws consider CBDC to be currency? If so, what are the legal consequences of CBDC
issuance? If not, what does this entail for CBDC? The answers to those questions are equally
critical, in particular to discern the role which CBDC could play under the legal framework as
a means of payment, i.e. to extinguish monetary obligations.

Three concepts need to be understood.
1) “Currency” can be defined as the official means of payment of a State/monetary union,

recognized as such by “monetary” law. Most monetary laws reserve currency status to
banknotes and coins, issued by the central bank. Currency is always denominated in



the official monetary unit. “Legal tender” status is a key attribute of currency: it entitles
a debtor to discharge monetary obligations by tendering currency to the creditor.

2) While there is no universally accepted legal definition of money, it is widely accepted
that the legal concept of “money” is broader. In addition to currency (banknotes, coins),
in many (but not all) jurisdictions, it also includes certain types of assets or instruments
that are readily convertible or redeemable into currency. This includes first and
foremost central bank and commercial bank “book money” (credit balances on
accounts). Such book money can be converted into currency (subject to contractual
stipulations) or transferred through payment systems or payment instruments. At any
rate, book money is not currency and enjoys legal tender status only in a few
jurisdictions. This said, increasingly jurisdictions have given some form of legal
recognition to this type of money, for instance as an authorized form of paying taxes
or other legal obligations.

3) “Payment instruments” are a third means of payment: they are neither currency nor
money but are legally used to effect payments in commercial bank book money or in
currency. Cheques, bills of exchange and promissory notes are payment instruments.

2. Legal issues

The introduction of a CBDC presupposes that some key questions are answered, such as: Do
central banks have the authority to issue digital “currency”? Can CBDC be real “currency”?
Should digital currency be legal tender? These questions are highly relevant and practical: in
the absence of a clear response, the monetary system will struggle to adopt CBDC widely and
the digital space might become ‘populated’ by private alternatives.

At any rate, the design features contemplated by central banks can be plotted on four axes: (i)
account-based v. token-based, (ii) wholesale v. retail, (iii) direct v. indirect, and (iv) centralized
v. decentralized.

2.1. Account-based vs. Token-based CBDC

Some central banks intend to structure the CBDC in a manner that digitalizes balances in cash
current accounts in the books of the central bank. Other central banks are exploring the design
of CBDC in the form of a digital token, not connected to an account-relationship between the
central bank and the holder.

From a legal perspective, this distinction is fundamental. Balances in current accounts in the
books of central banks are as old as central banking. Their legal status under private and public
law is well developed and understood. For instance, book money is transferred between
account holders by debits and credits of their current accounts. Digital tokens, in contrast, do
not benefit from a long history and their legal status under public and private law is currently
unclear.

2.2. Wholesale v. Retail/General Purpose CBDC



Some central banks contemplate to issue CBDC only to their existing account holders and
participants in their payment systems. These are mainly (big “clearing”) banks and public
bodies (“wholesale”). Other central banks cast the web much wider and are looking to offer
CBDC to the general public (“retail”), without offering it to their wholesale clients. Finally,
some central banks consider that their CBDC should be “general purpose” and be available to
both wholesale and retail counterparties.

From a legal perspective, this distinction would be very relevant where the CBDC is designed
as account balances in current account. Many central bank laws limit the categories of entities
and persons that can open such accounts.

2.3. Direct v. Indirect CBDC

Some central banks contemplate to issue CBDC in direct form: they would issue the CBDC and
administer its circulation themselves. Other central banks contemplate issuance in indirect,
form (also called “synthetic”), whereby the liability is issued by a commercial bank but is fully
backed with central bank liabilities. A hybrid form would consist of direct claims on the central
bank, with intermediaries handling payments.

From a legal perspective, two important issues arise. First, to qualify as a real CBDC, the
“currency” needs to be a direct liability of the central bank; this is what makes them risk free.
Liabilities of commercial banks, even if backed by a 100% cash deposit in the books of the
central bank, are not a central bank liability. Second, in case of token-based CBDC, the
guestion arises as to whether, and under which conditions, the legal framework allows to
“deposit” the CBDC in the books of commercial banks.

2.4. Centralized v. Decentralized CBDC

Central banks are discussing whether CBDC transfers will be settled in a centralized fashion—
as in their current payment system—or in decentralized fashion, especially by way of
distributed ledger technology (DLT). As to the latter, an additional variable is whether the DLT
will operate on a permissioned or permission-less basis. Given the impact that a permission-
less DLT may have on the functioning of the CBDC, including potentially complicating the
central bank’s ability to manage the money supply, it is highly probable that central banks will
opt for a permissioned DLT. The legal ramifications of this choice still have to fully crystallize.

While all these design features have some legal relevance, the distinction between account-
based and token-based CBDC has the most significant legal implications.

3. Token-based CBDC and its legal nature

The legal status of token-based CBDC is not clear. Various approaches for its conceptualization
have been proposed. One very compelling approach is to distinguish the forms of CBDCs and
traditional central bank money along the lines of the identification requirement for using the
money:

* For book money in general, including account-based CBDC, the identity of the account
holder allows the holder to access the funds: “I am, therefore | own”;
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* For money in the form of physical tokens, the physical possession of the banknotes and coins
allows the holder to dispose of the funds “I possess, therefore | own”;

e For digital tokens, the knowledge of a password (often referred to as “private key”) allows
the holder to transfer the funds “I know, therefore | own.”

In turn, this allows to analytically approximate token-based CBDC with banknotes and coins,
i.e. “currency” for the following three, related reasons.

e First, token-based CBDC amounts to a (sui generis) claim on the central bank incorporated
in an, albeit immaterial, token, and will circulate in the economy by transfer of the token.
What it has in common with banknotes and coins is that the transfer of the token equals
transfer of the claim. This is what distinguishes banknotes, coins and token-based CBDC from
book money and bills (debt securities), which are transferred by debit and credits between
cash current accounts and securities accounts respectively.

e Second, for both the physical and digital token forms of currencies, the holder seeking to
make a payment must either be in the possession of the banknotes/coins or know the
password allowing to dispose of the currency. If the holder loses either the banknotes/coins
or the password, he/she cannot use the currency anymore. In contrast, for book money, even
if the holder loses the password, he or she will still be able to dispose of the funds as long as
that person can prove his or her identity to the entity maintaining the account.

e Third, in the taxonomy of central bank liabilities, token-based CBDC is neither book money
nor a bill. Especially in case the CBDC would be issued to the general public, it would have this
feature in common with banknotes and coins which are also issued to circulate widely.

4. Cash Accounts v. Ledger Accounts: The Legal Distinction

To adequately assess the legal distinctions between account-based CBDC and token-based
CBDC processed in a centralized manner or through permissioned DLT, the legal distinction
between cash current accounts and (general) ledger accounts must be highlighted.

e Cash current accounts—These accounts are a banking technique and represent a sui generis
contractual legal relationship between a financial institution and an account holder. By
consequence, the rights and obligations of the parties are mainly provided by the contractual
terms and conditions governing the account. Legislative provisions and general legal principles
may also be applicable. Even though the moneys credited to the account are called “deposits,”
the financial institution is not required to safekeep those monies, but is authorized to use
them by lending them onwards. Credit balances in cash current accounts are called “book
money” and are transferred by debits and credits between such accounts.

e Ledger accounts—These accounts are an accounting technique and not a contractual
concept: they represent a financial situation of a reporting entity based on sub-accounts
established by the entity’s chart of accounts. Ledger accounts can represent an asset, a liability,
an income or an expense. Ledger accounts do not establish or represent per se a legal
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relationship between the reporting entity and a third party and do not create rights and
obligations between the reporting entity and other parties.

5. Central Banks and the Principle of Attribution of Powers

The principle of the attribution of powers means that a public entity—such as a central bank—
may only conduct, or participate in, those operations for which it has received a mandate,
either explicitly or, in some legal orders, implicitly (“implied powers”). The legitimacy of the
delegation of powers to an autonomous central bank is enhanced by requiring the
autonomous central bank to be accountable and transparent about the way it exercises its
clearly defined mandate. Clearly defined mandates enhance legal certainty and are a
precondition for entrusting sensitive technical policy decisions to an autonomous central bank.

A central bank’s objective(s), functions and powers constitute its mandate. The requirement
of a clear mandate means that a central bank should have clearly defined functions and the
associated powers to achieve its objective(s).

In light of the principle of attribution of powers, the issuance of CBDC will require a firm anchor
in the mandate established by the central bank law. This is especially important because the
issuance of CBDC is a novel and potentially contentious activity. Without a clear and explicit
mandate to issue CBDC, questions can arise as to whether a central bank is legally authorized
to issue such currency, which is ultimately a liability, i.e., a debt, of the central bank. The
issuance of non-authorized debt by a central bank would in turn give rise to serious legal,
financial and reputational risks for the central bank and (the members of) its decision-making
bodies. The importance of this principle is illustrated by the fact that today most central bank
laws are explicit on the powers of central banks to issue their three standard liabilities, to wit
(i) banknotes and coins, (ii) book money (i.e. credit balances on current and other (e.g.
minimum reserves) accounts, and usually also (iii) bills.

Whether the issuance of CBDC falls under the mandate of a central bank requires an analysis
of the central bank law’s provisions concerning two aspects of its mandate, namely its
functions —“what” a central bank must do to achieve its objectives—and its powers—“how”
a central bank can act to implement its functions. The link between those two legal concepts
is important. On the one hand, statutory functions can in many instances only be executed
through the exercise of legal powers. On the other hand, a central bank can only exercise its
legal powers in the context of the exercise of its statutory functions. The relevance of a
particular function or power varies depending on the design features of the CBDC that would
be issued.

6. Policy goals

Central banks are considering the issuance of CBDCs to better achieve some key policy goals,
namely: 1) financial inclusion, 2) access to payments, 3) making payments more efficient, 4)
ensuring resilience pf payments, 5) reducing illicit use of money, 6) monetary sovereignty, 7)
competition.
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6 jurisdictions have made substantial progress in developing a CBDC. These are: Bahamas,
Canada, China, ECCU, Sweden and Uruguay.

6.1. Financial Inclusion

Financial inclusion is a common policy goal for CBDC projects. Financial inclusion entails access
to appropriate and affordable financial services and is associated with poverty reduction
worldwide. But despite significant progress, large parts of the world’s population remain
financially underserved. Increasing financial inclusion has many challenges, including access
to digital technology. CBDC could potentially facilitate financial inclusion by increasing access
to digital payments and thus serving as a gateway to wider access to financial services.

6.2. Access to Payments

Helping facilitate payments among the population is an important objective for central banks
in most countries. Access to payments is associated with, but not identical to, financial
inclusion. Even countries with high levels of financial inclusion, such as Sweden, can still face
access to payments challenges. Some central banks are concerned that private payment
service providers might not find extending services to all parts of the population sufficiently
profitable, and that a declining use of cash will exacerbate the problem. Some jurisdictions
are therefore exploring if a CBDC could help achieve or safeguard universal access to payments.

Access to payments may encounter multiple hurdles, including shortage of cash, firms’ refusal
to accept cash, and lack of or recurring disturbances of digital infrastructure.

6.3. Making Payments More Efficient

In countries where cash and check use is high, operational costs are elevated. And in some
countries, existing digital payments are also relatively expensive. CBDC is therefore a potential
policy tool to offer digital forms of payments that are cheaper to operate. The non-profit
nature of central banks means that they could potentially offer low-cost payments as a public
good, potentially subject to the need to eventually recover costs.

6.4. Ensuring Resilience of Payments

Ensuring the ability to pay and extending government transfers to individuals under severe
circumstances is important for all jurisdictions, but the urgency of this policy goal is especially
high in disaster-prone nations. For the Bahamas and the ECCU, resilience is thus considered a
key policy goal. Both consist of islands in a region where natural disasters are frequent.
Destruction of physical, financial infrastructure and impediments to shipping cash are
immediate concerns. In the Bahamas, a hurricane in 2019 precipitated the start of the Sand
Dollar pilot in the same year to facilitate assistance payments to and within afflicted areas.

Countries with a highly digitalized payment sector are concerned about disruption to digital
services and concentration risks where there are only a few large operators. In China, for
example, the mobile payment market is dominated by two firms, AliPay and TenPay/WeChat
Pay. The PBOC has expressed concern that the failure of such firms could have serious
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consequences to the Chinese payments system. One of the crucial policy goals expressed by
the PBOC is for the e-CNY to function as a backup to existing digital payment solutions.

6.5. Reducing lllicit Use of Money

Some features of cash, including anonymity and the lack of an audit trail, make it attractive
for illicit transactions (for example, tax evasion, money laundering, and terrorist financing).
CBDC could potentially reduce this problem.

6.6. Monetary Sovereignty

While currency substitution has long been a risk facing countries, it is possible that new forms
of digital currency might have a competitive advantage relative to older forms of currencies.
If a sufficiently large portion of a country’s population adopts a foreign digital currency or a
global stablecoin, the ability of the country to carry out several crucial central bank functions
might be impaired, such as monetary policy and lender of last resort.

The BOC has stated that serious consideration of a CBDC might be triggered if monetary
sovereignty were to become an issue—say if Canadians began adopting a non-Canadian digital
currency or stablecoin. Likewise, the PBOC has said that one motivation for investigating CBDC
was to secure monetary sovereignty in a digital future.

6.7. Competition

CBDC could potentially increase competition in a country’s payments sector in two ways:
directly, by competing with existing forms of payments; and indirectly, should the CBDC be
designed as a platform open to private payment service providers (see the following section,
Operating Model). The latter would ensure low barriers of entry for new firms seeking to offer
new payment services.

7. Operating Model

A crucial choice is how CBDC will be issued and circulated, and what the role of the central
bank and the private sector will be (operating model).

In the first model, (unilateral CBDC), the central bank carries out all functions in the payments
system, from issuing the CBDC to distributing it, and interacting with end-users.

The second model entails issuance by the central bank, but includes a role for private sector
firms to interact with the end-user (intermediated model). The intermediary role can be filled
by financial firms, but also other types of companies such as payment service providers and
mobile phone operators. Most would likely be privately-owned and for-profit firms, but state-
owned intermediaries and cooperatives may also be involved. This second model would
require the central bank to regulate and/or oversee other actors, which adds an extra layer of
legal and operational complexity.
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In the third model, digital currency is issued not by the central bank but by private firms that
back the issuance by holding central bank liabilities. Hence, the third model is not a CBDC, but
rather a stablecoin, or a special type of e-money, as it is not issued by a central bank and may
be referred to as synthetic CBDC. But as it is backed one-to-one by central bank-issued assets,
it may be considered by some central banks as an alternative to CBDC.
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Introduction

* Recent Developments in the US Stock Market
o 2015: Robinhood Markets introduces “commission-free” trading using mobile apps
= Reliance on “Payment-for-Order-Flow” (PFOF) as a key source of revenue

0 2019: major brokerages (Chatles Schwab, E-trade, and TD Ameritrade) introduce their
own “zero-commission trading” platforms

o 2021: dramatic stock price swings at “meme” companies (GameStop, AMC, Bed Bath
& Beyond, etc.) driven by retail investors

* Coordination through social media and active participation by “Gen Z” and “Millennial” investors

* Research and Policy Issues
o Impact of zero-commission trading on the financial markets
o Effect of PFOF system on retail investors

o Implications of retail investor influx on corporate governance

= Shifting of power away from institutional shareholders?



Presentation Overview

* Payment for Order Flow (PFOF) and Popularization of “Zero-
Commission” Trading

* Meme Stock Phenomenon
* Direct Effects on Corporate Governance
* Indirect Effects on Corporate Governance

e Summary and Policy/Research Questions

Payment for Order Flow and
Zero-Commission Trading

16
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Robinhood Markets

* April 2013: founded by Vladimir Tenev and Baiju
Bhatt (previously built high-frequency trading
platforms for financial institutions)

* Mission to “provide everyone with access to the
tinancial markets, not just the wealthy”

* January 2015: 80% of the customers are
“Millennials” with average customer age of 20.
Fifty percent of users who have made a trade use
the app daily and 90% use the app weekly.

e October 2018: almost half of its revenue from
payment for order flows

* July 29, 2021: goes public on Nasdaq (HOOD),
and as of June 2023, the company’s market
valuation is about $9 billion

e March 2022: 15.9m monthly active users and
22.8m funded accounts

Payment for Order Flow
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Robinhood Investors’ Holdings

Panel A: Rank and Weights

Pre-COVID
Dec 2018

Post-COVID
June 2020

Ranlk Weight Ranl Weight
Tic Description AR W AR WA AR NOWS AR RYAS
AT . American Adrlines 114 272 o122 .06 3 820 2.39 0.02
AT AN [<] 218 2.7:0 .08 21 o2 0.84 0.20
BaA Boeing 53 26 0.29 0.78 11 57 1.23 0.34
AT Delta Aidrlines 82 139 Lo B o115 5 288 2.16 0.06
DIs Disney 17 27 1.222 0.69 4 23 2.28 0.686
F Ford 3 152 3.35 0.13 1 233 3.38 0.08
FB Faceboolk 4 i 2.85 1.34 19 4 0.86 1.78
FIT Fitbit i 1.388 2.51 O.00 13 1.281 1.21 0.01
GE General Electric =2 72 3.55 0.28 =2 o5 3.05 0.20
GPRO GoPro =] 1.867 2.42 0.00 7 1.785 1.79 0.00
INO Vaccines as4 At ratn b .03 O.00 17 725 0.88 Q-0
JBL.1T JetBlue Adrlines 100 587 o.14 0.02 31 2920 0.72 .01
LTV Southwest Airlines 51 167 .29 0.11 27 266 0.75 0.07
BIG VL MGHM Casino-Entmt 180 301 .07 .05 a0 488 0.74 0.03
DIRO Marathon il 129 322 0.10 0.05 29 [S1535 O0.74 0.02
MITT Micron Storage 18 131 1.11 0.15 o7 99 0.19 0.19
NBEW Cannabis Drinks 24 1920 o84 O.00 87 2,637 0.23 0.00
NFEFLX MNetflix 11 37 1.89 o.50 ac 25 O0.54 0.85
NWVIDA MNwidia 132 58 1.3 0.35 42 17 O.44 0.76
PL UG Hydrogen Fuel 19 2,115 0.99 0.00 o 971 1.31 .01
SANVE Spirit Adrlines 501 S889 .02 0.02 22 1.282 0.82 0.01
SN AP Snapchat 10 559 1.3 0.02 14 189 1.21 0.09
Sy Sguare Pymnts 15 230 1.41 0.07 61 145 0.33 .12
TSI.A Tesla 16 82 1.37 o.24 15 24 116 .85
TWTR Twwitter 12 194 1.74 .09 20 236 0.84 0.08
TIAT. TUnited Adrlines 335 188 0.04 0.10 1z 437 1.23 0.03
XXII Cannabis-INctn 23 2,050 o.85 0.00 103 2,793 0.19 0.00
NG Gaming (FB) 21 757 .94 .01 23 464 .77 .03
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Impact of Zero-Commission Trading

Abnormal Return
(Zero Commission)

Volatility -0.000707
(0.00216)
Skewness 0.0717
(0.188)
Log(Assets) 0.0804 .
(0.0503) Volatility and Skewness
Cash Ratio (8 ';555% Don’t Seem to Matter
Debt Ratio 0.407%*
(0.202)
ROA 0.685%*
(0.302)
Log(Market Cap) -0.0212
(0,0584)
Log(Closing Price) -0.154%%*
(0.0577)
Bid-Ask Spread 0.874**
(0378
Constant 0.0354 . . .
(0.836) Closing Price and Bid-Ask
Observations 3.420 Spread Seem to Matter
R-squared 0.016

Robust standard errors in parentheses
E p<0.01, ** p<0.05, * p<0.1

Meme Stock Phenomenon

10



No Commission
Trading
10/1/2019

Net sales
Cost of sales
Gross profit

GameStop

Raises $550m
4/5/2021

Short Squeeze
1&2/2021

Short Positions
Revealed in SM
8/2020

Raises $1.1b
6/22/2021

ATM Offering
Announced
12/8/2020

GameStop

GAMESTOP CORP.

CONSOLIDATED STATEMENTS OF OPERATIONS
(in millions, except per share data)

Sales recovered
somewhat

Selling, general, and administrative expenses

Goodwill impairments

Asset impairments

Gain on sale of assets
Operating (loss) earnings

Interest (income) expense and other, net

(LLoss) earnings from continuing operations before income taxes

Income tax expense (benefit)

Net (loss) from continuing operations

(Loss) income from discontinued operations, net of tax

Profitability
isn’t improving

Net (loss) income

Net (loss) earnings per share:
Basic
Diluted

Weighted-average shares outstanding:

Basic
Diluted

Fiscal Year

20

2022 2021 2020 2019 2018 2017

| $5,927.2 $6,010.7  $5,089.8  $6,466.0  $8,285.3  $8,547.1 |
4,555.1 4,662.9 3,830.3 4,557.3 5,977.2 6,062.2
1,372.1 1,347.8 1,259.5 1,908.7 2,308.1 2,484.9
1,681.0 1,709.6 1,514.2 1,994.2 1,994.2 2,031.9
— — f— 363.9 970.7 —
2.7 6.7 15.5 21.7 45.2 13.8
— — (32.4) — — —
(311.6) (368.5) (237.8) (399.6) (702.0) 439.2
9.5) 26.9 32.1 27.2 51.2 55.3
(302.1) (395.4) (269.9) (426.8) (753.1) 383.9
11.0 14.1) (55.3) 37.6 41.7 153.5
(313.1) (381.3) (214.6) (464.4) (794.8) 230.4
— — (0.7) (6.5) 121.8 (195.7)

[ 3313.1)  $(381.3)  $(215.3)  $(470.9) _ $(673.0) $34.7 |
(1.03) (1.31) (0.83) (5.38) (6.59) 0.34
$(1.03) $(1.31) $(0.83) $(5.38) $(6.59) $0.34
304.2 290.4 260.0 87.5 102.1 101.4
304.2 290.4 260.0 87.5 102.1 101.5



GameStop

GAMESTOP CORP.

CONSOLIDATED STATEMENTS OF CASH FLOWS
(in millions)

Fiscal Year

21

2022 2021 2020 2019 2018 2017
Cash flows from operating activities
Net loss $(313.1)  $(381.3)  $(215.3) $(470.9) $(673.0) $34.7
Adjustments to reconcile net loss to net cash flows from operating
activities
Depreciation and amortization 61.7 77.2 80.7 96.2 126.9 151.9
Stock-based compensation expense 40.1 30.5 80.7 8.9 10.7 25.6
Changes in operating assets and liabilities
Receivables, net (16.8) (38.4) 39.8 (10.9) (34.4) 35.7
Merchandise inventories 229.6 (329.6) 282.4 361.1 12.6 (197.2)
Accounts payable and accrued liabilities (66.2) 224.4 (78.6) (792.8) (26.0) 146.1
Net cash flows provided by (used in) operating activities 108.2 (434.3) 123.7 (414.5) 325.1 434.9
Cash flows from investing activities
Capital expenditures L : (55.9) (62.0) (60.0) (78.5) 93.7) (113.4)
Prgceeds tE;om divestiture, net of cash sold Blg mcrease 1n — — — 5.2 727.9 58.5
Purchases of marketable securities LR (276.8) — — — — —
Proceeds from sale of digital assets CaSh pOSlthfl 81.9 — — — — —
Net cash flows provided by (used in) investing activities (222.7) (64.8) 36.9 (60.9) 635.5 (60.6)
Cash flows from financing activities
Proceeds from issuance of common stock, net of costs —_ —_ _ —_ —_
Net repayments of senior notes — (307.4) (130.3) (404.5) — —
Dividends paid — — 0.3) (40.5) (157.4) (155.2)
Net cash flows (used in) provided by financing activities (7.9) 1,200.6 (55.4) (644.7) (174.7) (202.5)
(Decrease) increase in cash, cash equivalents and restricted cash (123.9) 684.9 121.5 (1,127.0) 771.4 194.4
Cash, cash equivalents and restricted cash at beginning of period 1.319.9 635.0 513.5 1.640.5 869.1 674.7
Cash, cash equivalents and restricted cash at end of period I $1,196.0 $1,319.9 $635.0 $513.5 $1,640.5 $869.1 I

Mean Share Turnover

Meme stock share
turnovers increased
significantly with zero-
commission trading and
after the surge

Meme surge era

After 1/1/21

Zero-commission era

10/1/19 to 12/31/20

Before 10/1/19
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Direct Effects on
Corporate Governance

Direct Democracy: Shareholder Voting (Meme)

Substantial increase in non-
vote shares at meme stocks

Figure 3. Average Share of Non-Votes for Meme and Non-Meme Stocks Over Time, By Proposal Type. This
figure presents information on the yearly average percentage of votes that were not voted in sharecholder meetings. We
define the number of non-votes as Total Outstanding Shares — (Votes For + Votes Against + Abstentions). We split the
data by meme/non-meme stock as well as proposal type (i.e., whether or not it qualifies as “routine” as defined in NYSE

6
Rule 452). ‘
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Direct Democracy: Shareholder Voting (All)

Non-vote shares increased
at companies with higher CAR
on zero-commission date

Direct Democracy: Shareholder Proposals (Meme)

Company\Year Shareholder Proposals Included/Approved /Excluded
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
AMC Entertainment Inc. | 0/0/0 | 0/0/0 | 0/0/0 | 0/0/0f 0/0/0 | 0/0/0 | 0/0/0 | 0/0/0
Bed Bath and Beyond 0/0/013/2/0 10/0/0 | 0/0/0} 0/0/0 1 0/0/0 | 0/0/0| 0/0/0
Blackberry 0/0/0 1 0/0/0 | 0/0/0 | 0/0/04 0/0/0 | 0/0/0 | 0/0/0 | 0/0/0
Express, Inc. 0/0/0 1 0/0/0 | 0/0/0 | 0/0/04 0/0/0 | 0/0/0 | 0/0/0 | 0/0/0
GameStop Cotp. 0/0/0 1 0/0/0 | 0/0/0 | 0/0/04 0/0/0 | 0/0/0 | 0/0/0 | 0/0/3
Koss 0/0/0 1 0/0/0 10/0/0 | 0/0/04 0/0/0 1 0/0/0 | 0/0/0| 0/0/0
Robinhood N/A | N/JA | N/JA | N/JA | N/A | N/A | N/A | 0/0/0
Vinco Venture 0/0/0 1 0/0/0 | 0/0/0 | 0/0/04 0/0/0 | 0/0/0 | 0/0/0 | 0/0/0

Table 5. Shareholder Proposals at Meme Stock Companies, 2015-2022. This table presents the number of shareholder
proposals at meme companies between 2015 and 2022. For each company-year obsetvation, we provide the total number
of shareholder proposals included in the proxy statements, approved by shareholder vote, and excluded via SEC no-action
letters.
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Indirect Effects on
Corporate Governance

Indirect Impact: Board Independence (All)

oy ()
Baseline With Firm Financials
2019-20 1.778*** 1.617***
(0.128) (0.164)
2019-20 x Totcar 0.0252 0.0293
(0.0619) (0.0648)
2021-22 2.487*** 2.303***
(0.168) (0.226)
2021-22 x Totcar -0.00475 0.00607
(0.0935) (0.0973)
Constant 77.36%** 70.80***
(0.0603) (1.693) No statistically
b i 20233 16,518 significant effect on
servations , , .
R-squared 0.825 0.824 board independence
Firm Fixed Effects Yes Yes
Firm Financials No Yes

Robust standard errors in parentheses
*kk p<0.01, *% p<0.05’ * p<01
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Indirect Impact: Board Independence (Meme)

1) (2)

Baseline With Firm Financials
2019-20 1.661*** 1.471%**

(0.125) (0.158)
2019-20 x Meme 6.790** 7.046**

(3.463) (3.460)
2021-22 2.569*** 2.330***

(0.162) (0.211)
2021-22 x Meme 6.729 7.014

(4.286) (4.314)
Constant 76.86*** 70.16%**

(0.0575) (1.491) 1ncrease in
Observations 24,309 20,068 P02rd independence after
R-squared 0.827 0.825 Zero commission date
Firm Fixed Effects Yes Yes
Firm Financials No Yes

Robust standard errors in parentheses
Hokk p<001, *%k p<005, * p<01

Indirect Impact: Board Gender Diversity (All)
M @

Gender Ratio Regressions Baseline With Firm Financials
2019-20 0.697xx 0.74 1%k
(0.0764) (0.0946)
2019-20 x Totcar -0.0267 -0.0265
(0.0343) (0.0356)
2021-22 1.105%* 1,207k
(0.101) (0.132)
2021-22 x Totcar -0.0137 0.000598
(0.0498) (0.0525)
Constant 1.696%+* 1.665%
(0.0316) (0.918) No statistically
- . 20933 L6518 significant effect on
servations ; , . .
Rosquared 0240 0443 board gender diversity
Firm Fixed Effects Yes Yes
Firm Financials No Yes

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

]
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Indirect Impact: Board Gender Diversity (Meme)

M ®)

Baseline With Financials
2019-20 0.0637%%* 0.057 5%k

(0.00200) (0.00232)
2019-20 x Meme 0.00955 0.0103

(0.0587) (0.0609)
2021 0.103%4% 0.094 2%k

(0.00269) (0.00315)
2021 x Meme 0.00897 0.0168

(0.0612) (0.0620)
Constant 0.170%%% -0.0106

(0.000967) (0.0297)

No statistically significant

Observations 11,539 10,657 . .
RAsquared 0.809 0.811 effeCt on boal'd dlverSIty
Firm Fixed Effects Yes Yes
Firm Financials No Yes

Table 7. Meme Stocks and Board Gender Diversity. This table presents the results of a linear regression model where
the dependent variable is the shate of directors that is female, per BoardEx. 2079-20 equals 1 for years 2019 and 2020,
while 2027 equals 1 for 2021. Column (2) adds controls for firm assets, cash ratio, debt ratio, and return on assets. Columns

(1) and (2) include firm fixed effects, and all standard errors are clustered at the firm level. The ™, ™, and * denote
significance at the 1%, 5%, and 10% levels.

Indirect Impact: ESG Measures (Meme)

down

) %)
Baseline With Financials
2019-20 0.326%#* 0.292x4%
(0.0305) (0.0347)
2019-20 x Meme -0.0817 -0.0108
(0.127) (0.125)
2021 0.644+** 0.6071***
(0.0434) (0.0494)
2021 x Meme -1.818** -1.722*
(0.918) (0.910)
Constant 4.219%%* 4.244%%*
(0.0515) (0.0792) ESG measures
for meme stocks
Observations 16,646 12,910
R-squared 0.806 0.810
Firm Fixed Effects Yes Yes
Firm Financials No Yes

Table 6. Meme Stocks and ESG Scores. This table presents the results of a linear regression model where the dependent
variable is the yearly industry-adjusted ESG score reported for each firm by MSCI ESG Indexes. 2079-20 equals 1 for
years 2019 and 2020, while 2027 equals 1 for 2021. Column (2) adds controls for firm assets, cash ratio, debt ratio, and
return on assets. Columns (1) and (2) include firm fixed effects, and all standard errors are clustered at the firm level. The
=, ™, and " denote significance at the 1%, 5%, and 10% levels.



Indirect Impact: ROA; R&D, CapEx (Meme)

Meme stocks with decreases in
ROAs, R&Ds, and CapEx

Summary

* Digital Transformation in the US Stock Market
o PFOF system and Popularization of “zero-commission” trading
o Large influx of retail investors — Dramatic shift in shareholder base

o Experiment on corporate finance and governance
= Can retail shareholders curtail the influence of institutional Shareholders (the “Big 37)?

* Preliminary Findings
0 Zero-commission trading — positive effect on retail zzvestor participation

o Retail investors: (more) passive on direct shareholder participation
o No discernable indirect effect (board independence, gender diversity, ESG)

* Future Research and Policy Agenda
o Closer examination of zero-commission trading and PFOF system
o Attributes that predict meme surges: will there be more in the future?

o Implications of retail investor influx and “passivity”

27
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[EX: Broadridge, Virtual Shareholder Meetings: 2021 Full-Year Facts and Figures]
[EX: Broadridge, Virtual Shareholder Meetings: 2022 Mid-Year Facts and Figures]
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- HXFEFE2E MZ MHEsks 7[gel = g2

Pace of New Adopters Appears to Slow Down
number of new adopters of virtual meetings in the RRussell 3000 by year

30
. ]
July 17 W June '18 July 18 W June '19
Source: ISS Anulytics

 ZZoto] AE2 BAGtE PO Q60 ME Mt J|Yel 47t
Zast 2oz Yot

ag

July 15 W June 16 July "16 W June '17

[EX: Marie C. Buellingen, Virtual Shareholder Meetings in the U.S, Harvard Law School Forum on
Corporate Governance (2019.10.10.)]
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= APO|H{(EQH 2|23

« MOIH SH22RH &8 Y2 7te802] =Z= (the exposure to the

possibility of loss from a cyberattack) (Evans, 2019)
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ZHOR Ols| LM 4 s 2R UHE. (chatGPT, 2023)

- AYO|E & O

. HEEMAAHS A0 SHORLE BT Q3 FsKE ZX
(measures taken to protect the IT system against cyberattacks)

= ALO|H H Q3 2 (cyber vulnerability)

. A|-O||:|-| —|—7=I oz O|OH 9’<I:II-E|7.| |_|. OI-_Q_E = lel_ I—IEEA| AlAE-IIAI-Ol _I,_|OI:X|:-||

(weakness in an IT system that could be exploited or triggered by cyber
attackers)
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| IR A

= Ol
o Ct=o| HOF TS Atn0| A n240| 2[ALE M E HEtAS | HAIC
2 2o AE T (CHEE settlement2 ZZASHX| 2F A G| H A Q)
o FFILOIAE MU E &S E T E o Atdl| = QlX|= YL, B=
EZ = O[O0l A= OF2] Aol 8l =.
o COF X2 HELQIO{ T A ZA|2| 2 (oversight duty) 2t THZ 0| 220}
K HM ALOIH 2|A3 & O Of40| 2 A= ™,

e EU
o 2t EYHO| O3t o2 Sl F|AMHO|| 2 MEFo|o| 2 Bt
« 1 2 HZ 9| EU directiveZ &I 7| 0 ML OHE R O|F B}

« & directiveO| A 2|Ate| B H 7| (management body)0f| = 2| F 2t X
o £t

Ol = AO|HEQF H&H =8 f5

T 7FALO|H E Ot S ¥ (National Cybersecurity Protection Act of
2014)

AR H E QL2 CH 3 (Federal Information Security Modernization
Act of 2014)

AHO|HH QLS (Cyber Security Enhancement Act of 2014)

AO|HEOFY E B3] ¥ (Cybersecurity Information Sharing Act of
2015)

JI)f

= Ol¢e| HE2 = SEH//IAEH SH

=M

cf) AO|H £t 22| S A7 (2) (SEC proposed rule on cybersecurity risk management
(Fed. Reg. 87(2022) 16590)) — O| A2 & B|AIS0| SA|SI2t= AO|EE REA|IYH
=0
1 -



= ALO|H 2|A 0| 7bAF CHEX Ol AL20| JiQI™M e S Ao Cfsl =

T ZHE0| REtA L (class action)O| 0| M| 7| &1, TF HEA

=

O] = &5 7=

o}) =

=

U= H7IE.

= 2022'3: data breachOf| CHot =2 T TAE0| 4374 | 7| & (HEEHR).

Ol= 20214 3674, 20204 257HECH =7}
FE E: MEJIE O|EFE, A2 HS(SSN), O 2E™-E &
434 T 37U2 M3Ate| B2 = g (0] & 6742 ransomware)

LIt Xl 6d2 LA &+ S22 2ot 75 E= H2HE

= 20224 HEIE 3l = 20 (2021 0= 167)

* ZX: Morrison Foester, Privacy Litigation 2022 Year in Review: Data Breach
Litigation (25 Jan 2023). C}3F O| X} 2= O|AIC| QR E E= [HHEAS 2 O|X g

Ol = Al o & 24

= Caremark (1996), Stone (2006)

RIAME SO Xl "E U B A|AE(a reasonable
information and reporting system)= Ot 3= & 8 0f &

Ot A|AEZ &S| @t 22 ™5 SFX| OfL| 5L O]
At2|7F X[ £ 0| AL REH = =3 SFX| OfL[Tt B0

olo| Z0j7t QA™E == AL (“An utter failure to attempt to assure”

A

— -

such a system and “a sustained or systematic failure of the board
to exercise oversight” may lead to “lack of good faith.”).

mﬁagm%WE%Em%QWMENOXEommgwM

LIS T = =AM

X2 o] #a|of HE F+(Caremark claim)7} Q1&El A= A2

ole
HA AN T -
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0= 2|22 A+ TE=

= 2|2 20 0| M HA[S|FOf Tk £HZ 0| Cr= M0 &l
 Marchand (2019): OtO|A = & 0] 2[AH|2[0F #0f 2L HE[0f 3
AtYstD CH+ &2 2| F (Blue Bell Creameries)

> CHAXE 2 M Z Y Al (monoline company) 0| Al Al E0HH 24012 FC{
ot A& (“mission critical”)0fl Y22, OJAE2 HIHO R A E
O nf 2HASHY LR SHA|AE S 5510 HAE 2| F7t A=

=2
P
o
>
p=
oot
=
kl
E
ot
a

« Clovis (2019): H X[ =X 7i otd
LML (FDA)S ZREZS 9Y
5t0] B Al (Clovis Oncology)

> MYt 22 DA AHO|AM THARE TS MASHE
2 FDA 7|& &4+ “mission critical’2 A{, O|AtZ o
57| I8l 2ot LHESHAIAH S 75, 26l 0F &

O o —
FSHO] QAMA|S M2 E

.|
—

Oj=: 2|28 gAAF TE=

2|2 PRARo] F B2 (S

« Hu (2020): 2| A £H0f| 25l ZA|2|F 217

—

I.

« Chou (2020): At2|AS| M|Z= 10t O M 2| StHA}
> L& 107t JAYUB 0| = O|At=[o] =X|7} GIRl=

« Boeing (2021): Boeing 737 MAX 7| & 2| M| O] A

> eS| BF LAS2E Qo B[ Y] FEALTVE QM EX; CHE
S Mz=ALet HE| HE 0 et ZLEHE A A-0| £XY
oStRAE= Al H



60
0|2 2|29 24|19 B WA S| o)

= Caremark ZtZ 0| 200 7t MK 2 O|ALS| ZA|Q| 27t CI™HEl Ate &=
O| A Zt8kAEH (motion to dismiss)0| Q12 E|0f § O]
20| M| 7t O| R O{ X| K| AUUZ.

o

E=R4, 72 o1

Je{Lt &2 Ch2| AHAOM 2IALS] T2 & F(mission critical) Off 2HSH A
= O[ALS| ZA| Q| & &t 7540 QI8 &.

o ALS|= O[ALS] ZA|Q|F @[ X E3[Hj X Q0| X = QIFHE 42 of
LI, D0 o] AZISHAIFEO0| 7|2t [0f fn FFO| oS0 E 7ts5740| o1zl
HEoM 2t SAE.

@2 7|Z0f 2fotCHH, AFO|H 2[AF T SA|E =5 2|Ate| AO|H E ot
= 2 A2 (mission critical) 2A] O|AtS| ZHA|Q| R LA Z QIHE Z40|11,
1 g0l CHot MAE QIFE = UAS A Q.

0|3 2129 24|92 HESY 3o

OFZ] AFO|H{2| A 0f 2o ZAIS[F 2
oL,

e
jo
0z
Rl

I:IA—
UM = 22 Yatglof F BHo)
= O[AF] ZHAIQIR I T kA

y
g Z0|aks) T3 LAX| 2EO0| |2

=

S 0| B|Z=0{ AtO|B{EOHOf CHSH A
MOl §EE|OOF otit= (= HE
b

mok

e Pace/Trautman, Mission Critical: Caremark, Blue Bell, and Director Responsibility

for Cybersecurity Governance, Wisconsin Law Review (2022)
» “Cybersecurity is mission critical to effectively all large companies today.”
» Ferrillo etc., Harvard Law School Forum of Corporate Governance (2020)

» “Blue Bell Creameries opens the door for a Caremark-like cybersecurity claim of

bad faith against directors”
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0|2 7| Ef 248 2|

« 50 23 a0t= FEoHA, 7| 2HF XA B SO A} THM|Of

—

*1 APOIH 2|23 2 O|Ak(=])e| Fof 2l Ak Xz Tt

ANEsE X

» Council of Institutional Investors (ClIlI) of US: a list of questions for

investors to pose to boards [FAFXIS 0| ALO[H 2|A 3 QF 2E3BHO] Of

Atzlof| H7[E 2ES

» US National Association of Corporate Directors, Cybersecurity

Handbook (2017) [AFO|H £ Ot SHE Fo| s 4] R Al

0|2 7|Ef 248 2|

= Council of Institutional Investors (CIl) of US: a list of questions for

Investors to pose to boards

1.

How are the company’s cyber risks communicated to the board, by
whom, and with what frequency?

Has the board evaluated and approved the company’s cybersecurity
strategy?

How does the board ensure that the company is organized
appropriately to address cybersecurity risks? Does management have
the skill sets it needs?

How does the board evaluate the effectiveness of the company’s
cybersecurity efforts?

When did the board last discuss whether the company’s disclosure of
cyber risk and cyber incidents is consistent with SEC guidance?
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0|2 7| Ef 248 2|

= US National Association of Corporate Directors, Cybersecurity
Handbook (2017)

* Principle 1: Directors need to understand and approach cybersecurity
as an enterprise-wide risk management issue, not just an IT issue. (|
o Mol 2| A3 S OaliE A)

* Principle 2: Directors should understand the legal implications of cyber
risks as they relate to their company’s specific circumstances. (2|At2]
THA 20 e WA ol oY A)

* Principle 3: Boards should have adequate access to cybersecurity
expertise, and discussions about cyber-risk management should be

given regular and adequate time on board meeting agendas. (AtO|E{ 2|
23 2|0 ot St =2 727t FO{E A)

0|2 7|Ef 248 2|

= US National Association of Corporate Directors, Cybersecurity
Handbook (2017) (A%)

e Principle 4: Directors should set the expectation that management will
establish an enterprise-wide cyber-risk management framework with
adequate staffing and budget. (8 @ %I0| Z&F 2181} o 4AH2 2+ 0
HAE ALOH 2|23 ZE| MM E AFEF S A)

* Principle 5: Board-management discussions about cyber risk should
include identification of which risks to avoid, which to accept, and
which to mitigate or transfer through insurance, as well as specific
plans associated with each approach. (4 @TI-0[Al2| 7t E°|E S 3|
O 9I%S YRS OfE YW U+ TE BHUO 2 HZHYX| B

A
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EU: NIS2 Directive

= Directive (EU) 2022/2555 (14 December 2022)
 ALO[H{ EOtO|| 25t Zafol NIS12 CHA|SHH 2024.10.17. Al O
« NIS2= Z 2 58 7| (essential and important entities: EIE)0f| CH
S AFO|H{ & Ot F.i' O|F & F15t= mU RES ot=5 2.
> ALO[H{ & Ot | ate| = X| o F: %[4l7| &2 112{5}0(taking into
account the state-of-the-art) & &3t 7| = A (technical), A

l.

rI-J

(operational), Z=%! ™ (organizational) ZX| £ F& 2| F (Art. 21)

El(computer security incident response team: CSIRT) EE+&= 2t
I

—

> S HOMALTIA| 24A|7H LHO|| AF D QIQI 0} CHSZ K| 2 AFLY AR
OI_|- o
= 20 E0g o F (Art. 23)

> Al s HE olF  Eav|Yel dR ol 7GR E TAA &

O =9 2977k X| 2t AZ £t 715 (Art. 34)

EU: NIS2 Directive

= Directive (EU) 2022/2555 (14 December 2022) (A=)
. B2 Afo|HEOt0| X2 BN EH 38, SA SECFjAS 3

2tk
> OUX], &, &, 44, dotsXe, iizsis, &3, MU AE
Aihas, CIXEMEA HS, HEY STHA] ZHCHE[0f, AFA A
He| B E 7|0 Mg 2t & = Ctet 22X} = 50! O] 20| A
Lt Of =<4 10002t R 2 O|2tQl ZH 0|2 HA|E.
> =5UO| 42 X 4507 7| 0| AFO|HEQH 2EH A/ Z 210

OL}, NIS2 A|A| 2F 40,0007 7| 0| EIEE N HEL{40| &

> 87|20 o= E el EU B9t =X (Digital Operational
Resilience Act: DORA).
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EU: NIS2 Directive

= Directive (EU) 2022/2555 (14 December 2022) (Al%)
« X|20Z=(Governance)Of| A AtO|H £ Q0| 2tot 7|4l A B 7|+
(management bodies)2| S&1 M2 Hat,
> dQ7|F= NIS2 M21=E &517] {[sH 7| 40| F|St= AFO|H £t
e =X E SQstn O AlHS USolof 2

> 7| 0| NIS2 M[21Z & QU A2 AYQ7| 7= 10| CHsl M= &

A O|lOo
T AR O
A

EU: NIS2 Directive

= Article 20, Governance

1. Member States shall ensure that the management bodies of essential and
important entities approve the cybersecurity risk-management measures taken by
those entities in order to comply with Article 21, oversee its implementation and
can be held liable for infringements by the entities of that Article.

The application of this paragraph shall be without prejudice to national law as
regards the liability rules applicable to public institutions, as well as the liability of
public servants and elected or appointed officials.

2. Member States shall ensure that the members of the management bodies of
essential and important entities are required to follow training, and shall
encourage essential and important entities to offer similar training to their
employees on a regular basis, in order that they gain sufficient knowledge and
skills to enable them to identify risks and assess cybersecurity risk-management
practices and their impact on the services provided by the entity.



EU: DORA

= Digital Operational Resilience Act (“DORA”, Regulation [EU]
2022/2554)
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« =872 AFO|HEQH 2l ate| S 25 Fah (NIS20| L of

EE - 2HA).

+ NIS22CHHOF ZX|9| LY8O| WM FHHOZ FHE O] U,

« X|5Z0{| M= management body2| &2 E &M 5| SAHE
> SIS 3871l ICT 2143 B2 S Y3 235 My &
> HIo|Hel 7t8Y, T Ed, R 284, H 2 ==
> ICT 22 75442 93 Yo

(o]
=
> AI'()|I:|'|EO|_I' §|E)é—>| é!-E% _C]>_|-c',l;|. X'”é"".'ﬁ 0:"

> ICT M|3AF MB|AMSASOf 2ot M S S Z7|H A&

EU: 7Bt 53

= General Data Protection Regulation (GDPR) ([EU] 2016/679)
o JHOIFE H0| gtot LB,

« NI E 2K} B A 2[R}

= Cybersecurity Act (Regulation [EU] 2019/881)
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+ & DeFi HEA S8AulA
AFALg e A9 FEA 2
AFAgUEs | Aol Ay x9-welE NP FA 95
AFETRAAL | FU. 39 Aol WA 4358 | I LT a SFan o) e e
Hel2o|§A17 | Ahgglo] BE ALgAA Felgls Flojct 2w, B olgalol] e g
copy | BE AUl BE olgAa] BAHD, | A8AA BAse] n. JEHEIALA
T38| gmancrl eEste 3y A8E R ELL0N)
ggy | SESSORE AUANol Sk | Toid g sig 24 ol vt
8’ 2230 =& IR AR Aes =7 26

2) DeFi A5 2

DeFit- 25421014 387152 233t DApp(RAHY ofZeAcli)o2 %Al ofZ2A ol
4ow £4RL. Dippl£ HIEAUAN RS 13T olF 613 Bee S

g 3

ATt 59 287180 S7NRS A7t olRIRA @, Aot 22 I7hof elaf Aoib
| A A} oloct. olefdl HARE g2 Dappolq A9 BT
aZsinz e IeAUAE AT 4 Utk A1F 5o 2802 29U WARKE Aave(Open

Source Liquidity Protocol)23)9} 742 S=X =0 K}’Jﬁﬂ% QJersr & itk d¥bd oz [
o0 § €2 37t BEE Alsdlor 71E s U tiEsts Ao vlstE gt olgol=t
&t 4 Qlth. Open Source Liquidity Protocol2 HEFARAtol| st 4~Q0f met 7o s HE
sto] olAl&e 2T Aave’t EAISH Flash Loans?¥9 3¢ 44 o] §E2 HAEA]
U HEoltA 2 ol slaE AghE AR o AHAY, HEAY W A 2
< YA tE8rrt 92 2 UAT DeFi 2352 ot dastd] dg7t49 7|2t
ZWAl a2 AREsEL QlofA of8d 4x7H A7 4t

23) ofo]B(Aave)= 20179 HEo] HPH, dlgut ArARMIO] Higt o]AFE A7) At eEAA U H] M@ ZREZ
Oj} Il tf& EFAFolt, Yooty @ LENDo|t}. oojuo] me&F2 cDAI ¥ X}o|(Chai)e} #o] Al
oA #+& & 9l Hold EZM vlusty JAAQl EFst B3 =Sttt 7| RAME tiy] a2 YR
oAl 7124 7}Kl°ﬂ 1112 178 oo]E Hojg EZ 7R|ET= T‘F%O] i A Fe 2ol =
2y g&AES Yol M2 29 293 skt O 2] U2 @Rz Es 143y HEE ALK
oF A el FAlg HERE digsl] Hal BrIReR = AidEol 7}06}E+(5H*1L11).

24) Flash Loans are special transactions that allow the borrowing of an asset, as long as the borrowed
amount (and a fee) is returned before the end of the transaction (also called One Block Borrows).
These transactions do not require a user to supply collateral prior to engaging in the transaction.
There is no real world analogy to Flash Loans, so it requires some basic understanding of how state
is managed within blocks in blockchains.
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Aeg - AFZAIA] Al14d F22, 2022.

AEA, 2020 AR2ASH Y], vdenEnEetd, 2020.

A&, W39 BE S Yol g5 28 (DeFi), KAIST ISSUE PAPER No. 24, 2020

Ak, 20229 EAc 2 HARE N(Web) 3.09] #sul AJAMAH, GASA Review 2021-12,
2021.12.

4909, "S5AI A ok HIZFERIE, NFT', KB A]A] W[ERel, 2021.

Mold, Web 3.09] @&y} MY, Al Network Lab Insight Vol. 3, St=ASAHALS]XIEY,
2022.
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=
2. ZAH|e| &
<2EY U JLY &9 7Rt 1070 B>
=2 M9 1070 B=* LY A9 107 ZF
TE
5% A7HE H|IZ 359 A7HEA H|IE
1 BTC a8 39.9% BTC 3.99 20.6%
2 ETH 185 18.3% XRP 3.24 16.7%
3 USDT 84 8.3% ETH 2.41 12.4%
4 usDC 56 5.6% DOGE 0.79 4.1%
5 BNB 50 4.9% E** 0.71 3.7%
6 XRP 22 2.1% ADA 0.38 2.0%
7 BUSD 21 2.1% E** 0.25 1.3%
8 DOGE 12 1.2% B** 0.21 1.1%
9 ADA 1 1.1% B** 0.19 1.0%
10 MATIC 8 0.8% S* 0.19 1.0%
*2022.12.31. 2RI 7|F E2E AI7HEY 1,010% & =7)
** 2022.12.31. AFUAL HERZAF 23t 7|F (A7HSY 192 @)
EX: 382, 2022'F 7| THRHAI AL MEFZEAR023. 3. 17)
=
2. A2 LA
= K=2 o AR Sl = oHE A S o235
O NFT & 71dXHibS 8% H|ZLIAE TWSt= 7|9EE Wl A2l Hef Motz da33)
pN| HEAH S o o al & (o] X=Xy -| k=2
Off XFEo| &’ dsto], AlY 2F AU 2o HtS 2o AS
o = AT =o HisHO = o - - — o o
— QIOiX}, RO Z4YE, AMA 2 NFT 2dS Sl 17 A HASH Crfer MY Z2080S 2
— o > = AL
g, O] 20| = NFT, HEtHA S Zhe At 2 AUAIY 2 T ¢ I 7|¥=0| Ot =X
* 71, SICiXtol M Lot NFTE E-RSHH T8 CIX|E S7H0] A% 7Is, 7|Et £ E Of0|'EE &2 = U= B E MS
<F U 7| U2 7RISR 2 ALY FXISI— > NeT A 3 ATO|E, Opensea
71 T e
o O|HZ|Z 7|HIe R L (RYFH|: 0| M FEQH0|E)
. o WX HES'H NFT, Z2HX0F NFT S 24 23 28
S| AR '
RACHAY NFT AtEl - HCHAF NFT 5 H2H2F (2023. 4. 19. 7|Z, OpenSea)
* Hyundai X Meta Kong 90 ETH, MobED 477 ETH(2-5 2 NFT)
o SYO|E 7[HIe R L
- o NFT ERXof|A| =% &2l S &= M3
RoEadY A
I22% NFTAE #2| 2 NFT 5 2§ (2023. 4. 19. 7|, OpenSea)
* 6,530,632 KLAY
o SYO|E 7[HIeE L}
*  NFT 2SXtoj[A| 2t2X] LA, A2AL S o= M3
AN AR _ '
1A NFTARE ) ZEIaE NFT & 22l 2 (2023. 4. 19. 7| &, OpenSea)
* 9,569,616 KLAY
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3. ol AbE| 27H

0j=, EU § Fa2=32 Yo 7hdxtit Fof S Hetsot AX| SAF
NS ==X FATF(%HIXFAIE%XI?I%)EI AHQHo| et F7PHE XFMEYX|E I8 Ml =X E or
— Tt R AIY HOAHE0| O|F E4StEE 5t AS
e 2 Holo| 7Hd Xttt H2|E SXISHK| &S
7HQ EXXF I1FEQ shat ®e, 0| 7SR A|EE2 7|8 £XHX} H[EO| =5
— O|=o| HEX QI JHA Rt A0l FQAHo|A HMH| HHCHS (1,450 E2) T 7|89 7222
1,240 22 85.5%E XKIX|
* HMA A2 T 718 XA HIE2 2022E 127] 76.1%0A 20234 17| 85.5%= 1A THOf|

9.4%p 57t < AQUH|0| A FHOl/7| B £ 78 HEHCHS >
(E421:3B) 22.1Q 22.2Q 22.3Q 22.4Q 23.1Q
74l 74 46 26 20 21
(23.9%) (21.2%) (16.4%) (13.8%) (14.5%)
7|:'.'_+ 235 171 133 125 124
(76.1%) (78.8%) (83.6%) (86.2%) (85.5%)
HH| 309 217 159 145 145

* Xt &:Coinbase Shareholder Letter (2023. 1£7| 7| &)

3. ol At &74

— AQHO|A0M = 7|2 FXXF HO S22 HEZQI O|E2|Z & AZIEH0| 21 HEE0] H2 7t
SR fIF=2 A2 7t 0| R0 F
* AQIH|O|A HeftE & HEZRQ-0|HE|F H|&: H{EZRQl 32%, O|H 2| 24%
[Coinbase Shareholder Letter(2023. 127| 7|&)]
- oiele| B, 7|2 FXXHE OfL|Z} DO|AZAERE[X]|, HlEel 5, Y& & € gl HEZRQ
EXE 2y

<FQ 7|YUC| HERQI EX} St

7|4 HEIQ EXt AR b= =7}
00| A2 A EZYE|X| 140,000BTC IT o=
H&at 9,720BTC 71Kt o=
=5 8,027BTC iz =t o=
4 1,717BTC A dz

0i|0[# AsA 1,170BTC Ne w290

* £ X :bitcointreasuries.net(2023. 6. 6. =3|)
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O NFT AR Dol o282 ZE 2 7|Yats 22|, Lto|7], AEtHA 5 22 7|Y50|
NFT At A3 X 2R S X% S

— L}O|7|= 2022. 9.77tK| 1.99 ZE{o| NFT OjES 7|25 o0, AEFHAL 2022, 12. NFTE 23t

YHY T MEAS FA

0 224 7| NFT IS HE (2022. 9. 7| F)

No. 71 NFT D&

1 L+O|Z|(Nike) $186.10m

2 =H|H7HEtLHDolce & Gabana) $23.69m

3 E|I}L(Tiffany) $12.62m

4 M (Gucci) $11.60m

5 OFC|CHA (Adidas) $11.01m

6 E}QX|(Time Magazine) $10.81m

7 H £ 20| X{ (Budweiser) $5.88m

* Dune (A RHA O[] 24 SUE)

3. ol At &74

— O|2{ot &eto| Tetof|= ZheAtLtof 2ot LR M=XN S| ot o4 Fa DA4FO =2 77t

— -

— BlackRock2 20223 8& 7he At ©1E MES SAISHEAM, 2|2 7R 7HF £ = 2415120

— I- o
7| BEXRS| =2 O{TY| ANSiCin d¥s Yk 0| AT
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* Anti-Money Laundering and Counter Financing Terrorism

** | Xt= M EFREX] 7| T (Financial Action Task Force)
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AR AN

| M1 A2l 2 (ATS, Alternative Trading System)
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- T3 HYAEYHO|I=EE® 7t ATS O[H|ATIE LHSI] SX HALS

I CHM| A2 & (ATS, Alternative Trading System)
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I CHHE| 7 2H & (ATS, Alternative Trading System)
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Al7tEH 10659152 | 14153779 | 14491446 | 14271262 | 17,043,767 | 31010948 | 17,861,504 1

o K-0TC 580
S E0 SSEEMNE 23, 2

H
H
Zehf grelger opE, 1elg Zeete 28 S




208

o

MH|A Hay B2

ol
ro
=<4
or

4

[2020.4.1.X 2 892 BEXI=F ]

ild

O

M| 742} B3

0f
ro
<4
Jor

{A|

2

St ZF
o T

SEAY, M40Z=H|1

o

XA ZHH X422 X (S E8EXIA X}

@ M1

QX FHXo =z HHUE HLHI 2N (HEZHHO Z Hol=

THOl AT EY

Al

x

S) @ Y H42z=H 4t

B H4T=(ZEH 7l E4

Al

=
2YF

=
o

1

2 pralet ey

Ct. 18




209

(=

=)

|.

[

i

> AME HRIFA AHEf'dE AO|E
CHEX o=, 38717 LA O| M, Pstock

3. Ak A|A

= oo =
o (0]
no M =
oo z 1
<0 30 RO I
TRz o
Jnﬁn_Ummo IJ_._I._O
Wnroa___ 7________
o <XV &y A4 oF
DL:OL -
_AIHE_A E._o
-t |.|4|=._
EA® W=
QeLlou > KO
hiS oz
ol o
) o -~
g M 0 4
~dg O~ E
o0 o mn =
+o_m__n_._._ _._._|_|_./|._.__.o
SN S 1 T
B0 Xz < ok =
_”_._ﬁ._ﬁoa H X =
_A._ow_n_o .__AuHOMOT
N K] LR
K Cm & sk
ov = <l =
ov o xr o 1 ~ 3
S oy m_./hxl_._%ut
oy =< x_omwxx
S % o Uk
4T3 &| HE°
= T = [ =l
ERE K SR
S 8 o o &K
oM g = My
< mwr \)H._ow
— ™ =
R R gy VR
< R 3D — oF KIr Ko
[ ) [ ] >.




o7t M EAS =Xl (RI=AEH H373x)

HI373Z= (317t AMB7H 22 SX]) F+7EX 0] Hojl [hE HY257}E EX| OtL|st = S8 FAHLSFAIES &5t
HLt 2F5t0{ M= ofL| ElCh CHEF CHE 2t 29| 0] = StLtof| s &dt= 4R 0fl= 12{5HA| OFL|SICY.

1. CEXPZ OO x| ZS| AL} 78250 trf2t CEXPZIojX| HAH L S St &

Ho

2. 22|71 H2g6=H|1&M[5=0f tEt SHAE HEE[X| OfL|t 5=

|-oI-
E
o
=
=
Al
Ay
<2
[t
r°¢
mlm
.OF
rir
ox
Ho

3. 11 80| Ao 22| X7t 28 F A 2| IHOfH 20| 2ot BFE sAoEet e S8t 744 g, oo 1 512 2|
t

=
o o 9l EE A0l B 9 XKL HB0| 227} gl F2EA (EUHO S e

AT M354Z=202(F517t AIF7HEAAL SXI2 ofl2]) & M373=M3= oM "tieBE ez ot 422 L
2t 29| Ol StLIOf o Yot BRE LHL.
1. M176z=2l8M|42 M2= 0f 2} S XtoH0f At &
THO[Lt 2| HFE Sl B2

rir

EXNSHARIL MFOI=HEME Oj0f E£= 3 S -

HT =

of w2k HASHE == At7F SHAIY 20 A XHE'%?J ojojel S/HYFE ot 8%

KALAXEZE M77Z=0loM 1St 150 et S8 EXteES| Felnjoj L= 3 S7H - F440|L} Cf
ole 8%

307N M5= 220 et X 2SH(FHS Helet X2SHS Zetthel Folofol Aol 2ket

20



211

S| A2 WA 5 (RHEAIZH Hl166Z)

H166=(FAAHeH) AHf A EE CEXIZIIOIN 22| AL 20l S8 XSS S 0o, 3 el AHe2H S St=

Z2 1 joy, 3 ytol AHayury 3 Hwol Wy

oln

Qs A

o

rlo

SO S Mkt
1) 8 H16650) Ot AP AT 9 CEREZIOHOH Y 23] AF 9|04 SRO|LE &)

420)= H178ZE M1 U X179 0] UpE OjojHEHE He|stns THo| of = Rtet o
£Xt ZHo| OjojsL= WMo 2 Bjojof Shch

AlSE H177X (T AHa) wH) &
Z

LE SESSEXAIURHE S0]ofA{210] 2ot AT

=
=

|2862F_I1|1°*X1|5201I el STAZ0 SHEX| @2 = el

—

XWO*XPF M77z=2l6M 12 M 120 et SHAZ ST X

o

7 SAIO] Tl XHE 2t ARRER St0] TARXTF HOHSL| SIoh HIAISHS FHo| B2, oj4ot7| SIsH A
AlsHe 7H2i(0l8t ‘O 27k 2t $iCh i D= oto| Ish RSt 74 (0let ‘Bl S7b et schat 1
422 ZES A

21

HelHe YA S (K= AEE H166X)

MAE H178=(H2| SS St Fel7z)

—_

Ir

LE =dol SSE2 =827t ot 1A|ots el 7t4 = FARL 2ho| D= 7tef D=2 7+t
7

A2 = OjojAH2HE HZAIZ A
Ct OHOfAEHCH S =2l X178 - o A 7|, oA &, ZHYE Sof 2t

o
2|0 E15t0, O] YERI0] & = A=E S5 A

o
oj
oo
Ho
Ho
fot
N
o
o
2
Ll
>
(o]

t= 8o et 7 SEf - SYH s At=2l BHE

22



212

AEMEEY ZelAHz

<« " A2 57FE =X 24 (AHeE2)AME vHEol =X|E (‘H8373)

<« Ze|AHei= theol o = Xte} ofXt ZHo] Ojjojst= WiHO = Spojof Bt

- 5 8FAEe U SESSFAAMURE LFE 71FE0 Wt o7t HE
- 28R U SEEFAAMYAE Heldtn oM ¢ oelE mE + S

- CtEk, 1) ATS, 2) 854S, 3) S8 5 AUxtel Fel joi-S7H-th2| S o2l S&

23

o] HollM “Set=8 XA YR 2t EXIO{IH PR} E= FEXS/HAX T M77=2020] W2t 89

H77Z22(3 82 8 F XA x|

o
ol 7|EE BF S5o= AHE FYEE

22|

sPlEels BAOOEAL 2= BEXASIHYAZM O 4 =
N

24



| =3

o 3
=83= M= 4




214

3

H| = 5} ut

—— ofu &
Ll .
B Ho = R
5k = i =
I T ._O =}
n = Ok ) 10 ol _ 5
s == —_ I_||_ [} iy Ou_ i)
KO G o o < ooz U
< ~ N [=8 TS ol - =0 20 0w
of Ko =r r H oF oo EEF X T W
<0 _._.—_A_l K- iof = 3 ujn _u_._”_.%_”_ N a1 31 M.__ =<J
= - — —_— _— — — = < p—
ma L% @ 2% T <z ® =od
053 WW = K 3T O 0 & ~ o H Ko & &
= = WAH_ - LH % @ O i = m._ o - =l < = o
of —— & ol H o = v 7 ~ W T © o W o &
— 1o < T _ il = = m._ ru Ml ol
O o g %0 o o of T oo M oW x ok K]
O_ o i M o K ol xI MH 10 oo El M K3}
e ro i al - | Kl 107 — O 1o = &1 ™
S W T x S = U © Kol gy TN
“__mm__“_ it 5 o 4T._.A S L_L: ~ <0 _._._._ ur S m__m ki _.An_,
o T i A U2 —% Ko Ko % o] oF K4 I ~ o
o - 10 Elf - < o . . K| & o\ B - =
l wo M T o = H oK H < i X =~
== — - N\ -4 < = OL ™
© Kk 10 o T ~ KO oI X 1k Mo 2 K
o = ~ T o 00 Of < o oll s ) <l
— | = 0 I I O LA > < I G S KO e =
s Ko = K v = I = -~ =
= 51— o o E - = © o] <~ 1
T o7 ol — 0ol = o i o 5 min
A u @ Mo —_ o - o 1o = U =
Kk 20 = 13U T o x 5 X rp M 51 CRE U YLy
KO - W ur @.___ 70 o8 1o - K &1 B - oy 10 o
A (0] - —_— 0 = T~
<0 = [k ok m_. a7 K M W - Ko < <l <l o < L] w: _m/._
T zp g um P @ © =2 m__m T T Do T ww +
-2 2 ol @ 2 of I < ® X
ol =< = Ik ﬂ ol 2 iof KO 31 #I KO o I 1 %o o o= <
1 =~ = ol oL X0 — o = > Ofo S
KX o = T .o < Ko 5 <MD I B D Ko =
i mow o BE D p®ed Suey DF G
< oo o o B o o B = O X Fxr® o oM
Tl < L o H o= = = 1o o T p—
o |_|_r_“_ <4 ol O_ ” < O = ..__m.o ._nm |_H|n_u @._r._ Mm _A._ ] 81 ¥ OoF K ._L gy alll
=m i mm ZoEh s | mRL® R R LT
i BHoRl< 9 ZUoo =) _ ._@._Wﬂ.r._ = Koo K D g B
Be wwe o oxot f] o EgES AEAT 99 3
> > AN i L AN o < TR "
2 = > S o




215

HOHOIR) 8 MSEwA| 2UT 63|22 521, T2 LIAELY 385 (MAS)  Tel: 02-528-5200 Fax: 02-528-5228 E-mail: mail@yulchon.com

H| E 5 (SR AR )
Unit 03, 4th Floor, MPlaza Saigon, 39 Le Duan St., Ben Nghe Ward, Dist.1, Ho Chi Minh City, Vietham
Tel: +84 28-3911-0225 Fax: +84-28-3911-0230 E-mail: hcmc@yulchon.com

HIEE (8H20] AR 2)

27th floor, East Wing, Lotte Center Hanoi, no. 54 Lieu Giai street, Cong Vi ward, Ba Dinh district, Hanoi.

Tel: +84-24-3837-8200 Fax: +84-24-3837-8230 E-mail: hanoi@yulchon.com

3 (Yol AR )
Room 828, Level 8, Bank of East Asia, 66 Huayuan Shigiao Road, Pudong, Shanghai 200120, PRC
Tel: +86-21-6179-9834  E-mail: shanghai@yulchon.com

OjQFOf (Y2 AFR2)
#6-#7, Level 4, Uniteam Training Office Building,No.84, Pan Hlaing Street, Sanchaung Township, Yangon, Myanmar.
Tel: +95-1-7537-088 Fax: : +95-1-7537-088 E-mail: yangon@yulchon.com

2{A|OF (R AT H} AR )
12th FI. White Gardens Business Center, 7 Ulitsa Lesnaya, Moscow, Russian Federation, 125047
Tel: +7-495-510-5200 Fax: +7-495-510-5228 E-mail: moscow@yulchon.com

QU H[A|OF (XtFH2E} AFR 4)
The Energy, 32nd Floor, SCBD Lot 11A, Jalan Jenderal Sudirman, Kav. 52-53, Jakarta 12190, Indonesia
Tel : +62-21-2978-3888 Fax : +62-21-2978-3800 jakarta@yulchon.com
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