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Abstract

In the first issue of The Bridge, a publication that aims to bridge the knowledge gap between the
traditional financial world and the new digital world, we introduce two fundamental concepts:

blockchain and cryptocurrencies.

What Is the Blockchain?

In one sentence, a blockchain is a digital ledger that records all the transactions that have
ever taken place. This ledger is not owned by a single person but rather replicated and

stored among multiple stakeholders, making it decentralised.

At its core, blockchain is a foundational technology with multiple use cases. Blockchain
can be used in any ecosystem which requires validation of data records and involves
multiple stakeholders. In this issue, this broad idea of a blockchain will be further explored

by using the famous game of Chess as an analogy.

We will see how a blockchain-based chessboard enhances the game of Chess versus a
conventional digital chessboard and compare this enhancement to the transformation of
traditional chess into an online virtual game back in the 90’s, although the game remained

the same!

Chess as we know it today

While chess was played for centuries?!

on a physical chessboard, development of
computers and the internet led to the invention of the digital chessboard. One of the most
crucial advantages of this new technology was that the rules were pre-coded into the
game and every move was recorded in a sequence. At first sight, this innovation did not
seem revolutionary however, it did have one significant implication: it now became

“almost” impossible for the players to cheat within this new digital environment.
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Blockchain based chess results in a fairer game

In digital Chess, players may not know or trust each other but they can still easily play a
game together. This is because the role of the arbiter is delegated to the central computer
(a central authority, a “judge”) improving the game’s fairness. However, this central
authority, i.e. the computer which the players’ moves now also becomes the central point of
failure for the system. An unfair player could attack this single point of control to easily
change the recorded moves and get an unfair advantage over another player. If done
properly, there will be no way to recover the “original” game as all available records will

support the current game, which in fact is a tampered version of the truth.

Now, let's see how the blockchain could help us avoid such problems. In a blockchain-
based chessboard, there is no central authority but instead, multiple validators (akin to a
“jury”) that continuously validate each move by checking its fairness. Once the last move is
confirmed as a fair move by the majority of validators, this new information is recorded in
every validators’ record. A malicious player seeking to cheat on a blockchain-based
chessboard will have to corrupt more than 50 per cent of the validators to ensure that his
unfair move is recorded as a fair one. This setup requires a lot more monetary resources on
the hacker’s part, which act as a disincentive for him to cheat in the game. This is how a

decentralised validator network helps in building a better chess game.
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Exhibit 1: Network organisation

Centralized Decentralized Distributed

Source: cryptovalueinvestor.com

Immutability

The second value add that blockchain brings to chess is the feature of immutability. As
mentioned earlier, in case of a digital chess game a malicious player could change all the
records, or more. specifically go back a few moves and change a single move. In a non-
blockchain based setup, this can happen because although the moves are recorded in a
sequence the data is not inter-linked. In other words, a small tampering in the past records
may not have any material effect on the outcome. However, in a blockchain-based chess
game this is not possible, as each new move is chain-linked with the past move. Any
tampering with past records will result in a drastic change in the final outcome. For the
malicious player to change a single specific move in the past, he will first have to change

all the moves that came after that. This makes the blockchain practically immutable.
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Peer-to-Peer

In a chess game where opponents do not entirely trust each other, it will be tough for them
to play together. In case of the digital chessboard, the role of the judge is held by a single
system. Although this solves the problem of not having to trust your opponent, it creates
another issue where the trust shifts to this central authority. This central validator holds a
prominent position in the network and the entry barrier to play the role of a validator is
high. On the other hand, for most of the blockchain-based networks, the barrier to entry is
almost negligible, allowing anyone to join the network as a validator. This removes the role
of a central authority and makes the game peer-to-peer. In simple terms, by the people, for

the people.

Cryptocurrencies

A cryptocurrency is an incentive mechanism that that actually makes the blockchain work
the way it should. In a game where there are no barriers to entry to become a validator, not
all the people who join as validators are necessarily good actors. To incentivise good
behaviour in a chess game, a currency (token) is issued within the chess community which is
paid to people who work towards the progress of a fair game. To understand this better,
imagine for a while that you are a member of the chess jury and your task is to assess
whether a move is correct. The first member to validate the move broadcasts it across all
members of the jury. If the assessment is acknowledged by the majority of the members
(51% or more), a consensus is formed, and the first member receives a token for the work he
did. This forms the basis of the Proof of Work (PoW) consensus algorithm that Bitcoin uses

for instance.

As a result, each validator is incentivised to become the first one to verify and broadcast
the correct assessment, which is likely to be acknowledged by the consensus. A toxic
behaviour by a malicious member consisting of broadcasting a wrong evaluation is thus a
bad idea since this member will never get a token as a reward. Additionally, there will be an

opportunity cost loss as well.

The cryptocurrency itself derives its value from the number of players that are using the

system to play chess. The token distribution scheme is called tokenomics. It is designed to
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reward good behaviour that reinforces trust in the system, and as trust is vital to attract
new users and to build loyalty among current users. The more the users in the network, the
more valuable the token and the safer the ecosystem. In other words, tokenomics
substitutes centralized authority through a set of incentives that promote fairer game play.
It builds trust in the system, even when players or jury (peers) do not trust each other. The

result of this trust enforcement mechanism is a so-called “trustless” network.

Conclusion

Blockchain improves the foundation of any business and makes it more decentralised while
causing no material impact to the rules how business is conducted. Any business using
blockchain technology will potentially create outcomes where cheating is impossible,
corruption is avoided and good behaviour is encouraged, and that without the need of any
trust enforcing authority. This is just some of the possibilities that blockchain technology

offers whilst still being in its infancy.

1 According to Wikepdia, the history of chess goes back almost 1500 years. The game originated in northern India.
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Disclaimer

This document has been prepared by SEBA Bank AG (“SEBA”) in Switzerland. SEBA is a Swiss bank and securities dealer with its head office and legal domicile in
Switzerland. It is authorized and regulated by the Swiss Financial Market Supervisory Authority (FINMA). This document is published solely for information
purposes; it is not an advertisement nor is it a solicitation or an offer to buy or sell any financial investment or to participate in any particular investment
strategy. This document is for distribution only under such circumstances as may be permitted by applicable law. It is not directed to, or intended for distribution
to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution, publication,
availability or use would be contrary to law or regulation or would subject SEBA to any registration or licensing requirement within such jurisdiction.

No representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of the information contained in this
document, except with respect to information concerning SEBA. The information is not intended to be a complete statement or summary of the financial
investments, markets or developments referred to in the document. SEBA does not undertake to update or keep current the information. Any statements
contained in this document attributed to a third party represent SEBA's interpretation of the data, information and/or opinions provided by that third party
either publicly or through a subscription service, and such use and interpretation have not been reviewed by the third party.

Any prices stated in this document are for information purposes only and do not represent valuations for individual investments. There is no representation that
any transaction can or could have been effected at those prices, and any prices do not necessarily reflect SEBA’s internal books and records or theoretical
model-based valuations and may be based on certain assumptions. Different assumptions by SEBA or any other source may yield substantially different results.

Nothing in this document constitutes a representation that any investment strategy or investment is suitable or appropriate to an investor’s individual
circumstances or otherwise constitutes a personal recommendation. Investments involve risks, and investors should exercise prudence and their own judgment
in making their investment decisions. Financial investments described in the document may not be eligible for sale in all jurisdictions or to certain categories of
investors. Certain services and products are subject to legal restrictions and cannot be offered on an unrestricted basis to certain investors. Recipients are
therefore asked to consult the restrictions relating to investments, products or services for further information. Furthermore, recipients may consult their
legal/tax advisors should they require any clarifications. SEBA and any of its directors or employees may be entitled at any time to hold long or short positions in
investments, carry out transactions involving relevant investments in the capacity of principal or agent, or provide any other services or have officers, who serve
as directors, either to/for the issuer, the investment itself or to/for any company commercially or financially affiliated to such investment.

At any time, investment decisions (including whether to buy, sell or hold investments) made by SEBA and its employees may differ from or be contrary to the
opinions expressed in SEBA research publications.

Some investments may not be readily realizable since the market is illiquid and therefore valuing the investment and identifying the risk to which you are
exposed may be difficult to quantify. Investing in digital assets including cryptocurrencies as well as in futures and options is not suitable for every investor as
there is a substantial risk of loss, and losses in excess of an initial investment may under certain circumstances occur. The value of any investment or income
may go down as well as up, and investors may not get back the full amount invested. Past performance of an investment is no guarantee for its future
performance. Additional information will be made available upon request. Some investments may be subject to sudden and large falls in value and on
realization you may receive back less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on the
price, value or income of an investment. Tax treatment depends on the individual circumstances and may be subject to change in the future.

SEBA does not provide legal or tax advice and makes no representations as to the tax treatment of assets or the investment returns thereon both in general or
with reference to specific investor’s circumstances and needs. We are of necessity unable to take into account the particular investment objectives, financial
situation and needs of individual investors and we would recommend that you take financial and/or tax advice as to the implications (including tax) prior to
investing. Neither SEBA nor any of its directors, employees or agents accepts any liability for any loss (including investment loss) or damage arising out of the
use of all or any of the Information provided in the document.

This document may not be reproduced or copies circulated without prior authority of SEBA. Unless otherwise agreed in writing SEBA expressly prohibits the
distribution and transfer of this document to third parties for any reason. SEBA accepts no liability whatsoever for any claims or lawsuits from any third parties
arising from the use or distribution of this document.

Research will initiate, update and cease coverage solely at the discretion of SEBA. The information contained in this document is based on numerous
assumptions. Different assumptions could result in materially different results. SEBA may use research input provided by analysts employed by its affiliate B&B
Analytics Private Limited, Mumbai. The analyst(s) responsible for the preparation of this document may interact with trading desk personnel, sales personnel
and other parties for the purpose of gathering, applying and interpreting market information The compensation of the analyst who prepared this document is
determined exclusively by SEBA.

Austria: SEBA is not licensed to conduct banking and financial activities in Austria nor is SEBA supervised by the Austrian Financial Market Authority
(Finanzmarktaufsicht), to which this document has not been submitted for approval. France: SEBA is not licensed to conduct banking and financial activities in
France nor is SEBA supervised by French banking and financial authorities. Italy: SEBA is not licensed to conduct banking and financial activities in Italy nor is
SEBA supervised by the Bank of Italy (Banca d’Italia) and the Italian Financial Markets Supervisory Authority (CONSOB - Commissione Nazionale per le Societd e
la Borsa), to which this document has not been submitted for approval. Germany: SEBA is not licensed to conduct banking and financial activities in Germany
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nor is SEBA supervised by the German Federal Financial Services Supervisory Authority (Bundesanstalt fiir Finanzdienstleistungsaufsicht), to which this
document has not been submitted for approval. Hong-Kong: SEBA is not licensed to conduct banking and financial activities in Hong-Kong nor is SEBA
supervised by banking and financial authorities in Hong-Kong, to which this document has not been submitted for approval. This document is not directed to, or
intended for distribution to or use by, any person or entity who is a citizen or resident of or located in Hong-Kong where such distribution, publication,
availability or use would be contrary to law or regulation or would subject SEBA to any registration or licensing requirement within such jurisdiction. This
document is under no circumstances directed to, or intended for distribution, publication to or use by, persons who are not “professional investors” within the
meaning of the Securities and Futures Ordinance (Chapter 571 of the Laws of Hong Kong) and any rules made thereunder (the “SFO”). Netherlands: This
publication has been produced by SEBA, which is not authorised to provide regulated services in the Netherlands. Portugal: SEBA is not licensed to conduct
banking and financial activities in Portugal nor is SEBA supervised by the Portuguese regulators Bank of Portugal “Banco de Portugal” and Portuguese Securities
Exchange Commission “Comissao do Mercado de Valores Mobiliarios”. Singapore: SEBA is not licensed to conduct banking and financial activities in SIngapore
nor is SEBA supervised by banking and financial authorities in Singapore, to which this document has not been submitted for approval. This document was
provided to you as a result of a request received by SEBA from you and/or persons entitled to make the request on your behalf. Should you have received the
document erroneously, SEBA asks that you kindly destroy/delete it and inform SEBA immediately. This document is not directed to, or intended for distribution to
or use by, any person or entity who is a citizen or resident of or located in Singapore where such distribution, publication, availability or use would be contrary to
law or regulation or would subject SEBA to any registration or licensing requirement within such jurisdiction. This document is under no circumstances directed
to, or intended for distribution, publication to or use by, persons who are not accredited investors, expert investors or institutional investors as defined in section
4A of the Securities and Futures Act (Cap. 289 of Singapore) (“SFA”). UK: This document has been prepared by SEBA Bank AG (“SEBA”) in Switzerland. SEBA is a
Swiss bank and securities dealer with its head office and legal domicile in Switzerland. It is authorized and regulated by the Swiss Financial Market Supervisory
Authority (FINMA). This document is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other
specific product.

SEBA is not an authorised person for purposes of the Financial Services and Markets Act (FSMA), and accordingly, any information if deemed a financial
promotion is provided only to persons in the UK reasonably believed to be of a kind to whom promotions may be communicated by an unauthorised person
pursuant to an exemption under the FSMA (Financial Promotion) Order 2005 (the “FPO”). Such persons include: (a) persons having professional experience in
matters relating to investments (“Investment Professionals”) and (b) high net worth bodies corporate, partnerships, unincorporated associations, trusts, etc.
falling within Article 49 of the FPO (“High Net Worth Businesses”). High Net Worth Businesses include: (i) a corporation which has called-up share capital or net
assets of at least £5 million or is @ member of a group in which includes a company with called-up share capital or net assets of at least £5 million (but where the
corporation has more than 20 shareholders or it is a subsidiary of a company with more than 20 shareholders, the £5 million share capital / net assets
requirement is reduced to £500,000); (i) a partnership or unincorporated association with net assets of at least £5 million and (iii) a trustee of a trust which has
had gross assets (i.e. total assets held before deduction of any liabilities) of at least £10 million at any time within the year preceding the promotion. Any
financial promotion information is available only to such persons, and persons of any other description in the UK may not rely on the information in it. Most of
the protections provided by the UK regulatory system, and compensation under the UK Financial Services Compensation Scheme, will not be available.
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