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Abstract

As a response to the coronavirus pandemic, central banks worldwide have taken dramatic steps to
ease the blow to the global economy. On the contrary, Bitcoin is set to become scarcer after the
halving. With more efficient mining equipment, bitcoin miners become more competitive as their

breakeven improves. We then estimate how price may behave, given a no-arbitrage condlition.

Introduction

It is the time of resilience; it is the time of vulnerability. It is the time of restrictions; it is the
time of freedom. It is the time of abundance; it is the time of scarcity. The world is currently
pervaded with contrast, reminiscent of what Charles Dickens describes in the A Tale of Two

Cities.

What makes Bitcoin, Bitcoin? Is it the block size, its technical development approach, or its
supply schedule? Bitcoin is a summation of all these characteristics. For us and many
others, however, the limit of 21 million coins is what is so sacred about Bitcoin. Everything
else is flexible; the social contract around the circulating supply ceiling, however, is set in

stone.

At this time of unprecedented expansionary monetary policy, the forthcoming halving
event in the supply of Bitcoin is unorthodox! When countries are exerting all their effort in
increasing money supply, Bitcoin is set to become scarcer. According to the supply
schedule, the Bitcoin supply halves every 210,000 blocks circa every four years. On 12 May
2020, Bitcoin’s block reward is scheduled to be halved; that is, miners will receive 6.25

Bitcoins per block instead of the prevailing rate of 12.5 today.

Ceteris paribus, Bitcoin’s monetary policy forces miners to improve their efficiency by at
least 100% or find cheaper electricity resources in four years to remain profitable. Those

who comply, stay afloat. Those who do not comply cease to exist. While the positive impact
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of conventional austerity measures is debatable, the impact of Bitcoin’s monetary policy

can only be measured in a few years.

This article has two objectives. It draws parallels with historical halvings of Bitcoin and
other related cryptocurrencies and dives deep into the expected miner economics and
how price may impact miners (Interested readers may want to consider previous editions of
the Digital Investor on the subject: Bitcoin halving: buy in May and go away? (January

2020)!inkl gnd Implications of Litecoin’s reward halving (August 2019)/inkL,

A retrospective look at halving events

The Bitcoin price remained subdued immediately after both previous halvings? (figure 1).
As expected, the hashrate decreased immediately after both halvings, before gradually

improving, as the difficulty adjusted (Figure 2).

Figure 1 - Price-performance post-halving events
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Immediately after both halvings, the hashrate dropped before climbing after the difficulty

adjusted downward.

Figure 2- Hashrate performance post-halving events
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Bitcoin’s price action before the second halving was more bullish than the first halving.
Moreover, the price actions leading to the third halving seems to be more bullish than the
second one (Figure 3). The increasing awareness of Bitcoin may explain this situation. Thus,

as the halving events draw near, anticipation increasingly grew each cycle, as Figure 4

illustrates.



Bitcoin halving: The battle of hard and soft money SEBA Bank AG

Figure 3- Price action gets more bullish before every halving event
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Figure 4- Search interest growing more for each cycle
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At this point, we have gained some appreciation of Bitcoin performance regarding the

previous halvings. Let us now consider three other crypto assets that recently experienced
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halvings. On 5 August 2019, Litecoin (LTC) halved, followed more recently by Bitcoin Cash
(BCH) and Bitcoin SV (BSV) on 8 April and 10 April 2020, respectively.

Figure 5(a)- The Litecoin hashrate did not recover after the halving
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Figure 5(b)- The BCH hashrate hovered at around 60% of the pre-halving rate
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Figure 5(c) - The BSV hashrate hovered at around 50% of the pre halving rate
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Even though there was not enough time for the hashrate to pick up after the Bitcoin Cash
and Bitcoin SV halvings, we can still compare it to Bitcoin’s post-halving hashrate because
Bitcoin’s difficulty adjusts approximately every two weeks (2016 blocks), whereas that of

Bitcoin Cash and Bitcoin SV occurs after every block.

Although it is challenging to quantitatively argue why the Bitcoin hashrate behaves more
favourably than its proof-of-work counterparts (at an order of magnitude of approximately
80 to 100 times), there are a few qualitative arguments. Other than the network effects, an
important factor is that Bitcoin has one of the most robust development practices. The
development is not dictated by one or two individuals. Therefore, it is easier for the wider
community to set their expectations regarding development. As miners’ bets are relatively
long term, visibility into the future from the development standpoint is crucial, and,
historically, visibility is offered by the Bitcoin development ecosystem. Predictable

development activities act as anchors for miners.
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Miner Economics

Four major economic participants exist in the Bitcoin economy: Miners, Merchants,
Speculators, and Holders (colloquially known as hodlers). Reward-halving affects miners
the most in the short term. Thus, it is no surprise that miners have been preparing for the
halving event since, at least, the last two quarters. Miners have to compensate for the
reduction in rewards by increasing the efficiency of their mining equipment. In 2016, the
standard chip size of the ASIC miner was about 16nm; currently, it is 7nm. The efficiency of
mining equipment has more than doubled since the previous halving. Despite the impact
on supply chains due to the coronavirus pandemic, many miners have upgraded their
equipment. Canaan, a mining equipment manufacturer, has recorded about 87% year-
over-year growth in its sale of computing power for the fourth quarter of 2019. Moreover,

the share of old miners, the S? generation of the Antminer, is roughly about 25% to

30%'"kL currently.

Mining equipment upgrade is crucial because it compensates for falling revenue with
increased efficiency. We conducted a sensitivity analysis? on how the old and new

generation® mining equipment fare based on electricity costs and Bitcoin price. The
following charts show the expected monthly profit earned by one mining equipment in US
dollars (USD). Losses are in shown in red; marginal profit, light green; and higher profit, dark

green.

Figure 6- Sensitivity analysis of old- generation mining equipment: pre-halving

BTC price (USD)

6000 7000
= 0.03 -6.98 -0.90 5.18 11.25 17.33 2340 26.44 2748 35.55
2 0.03 -12.02 -5.94 0.14 6.21 12.29 18.36 21.40 24.44 3051
E 0.04 -22.10 -16.02 -9.94 -3.87 2.21 8.28 11.32 14.36 2043
_g 0.0s -32.18 -26.10 -20.03 -13.95 -7.87 -1.80 1.24 4.28 1035
'g 0.06 -42.26 -36.18 -30.11 -24.03 -17.96 -11.88 -8.84 -5.80 0.27
: 0.07 -52.34 -46.26 -40.19 -34.11 -28.04 -21.96 -18.92 -15.89 -9.81
E 0.08 -62.42 -56.34 -50.27 -44.19 -38.12 -32.04 -29.00 -25.97 -19.8%
3 0.09 -72.50 -66.42 -60.35 -54.27 -48.20 -42.12 -39.08 -36.05 -29.97
w 010 -B2.58 -76.80 -70.43 -64.35 -58.28 -52.20 -49.16 -44.13 -40.05

Source: SEBA Research


https://test.seba.swiss/research/Bitcoin-halving-The-battle-of-hard-and-soft-money/#link1
https://test.seba.swiss/research/Bitcoin-halving-The-battle-of-hard-and-soft-money/#2
https://test.seba.swiss/research/Bitcoin-halving-The-battle-of-hard-and-soft-money/#3

Bitcoin halving: The battle of hard and soft money

SEBA Bank AG

Figure 7 -Sensitivity analysis of old- generation mining equipment: post-halving
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Figure 9 - Sensitivity analysis of new-generation mining equipment: post-
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These tables show that halving will encourage miners to switch to the latest technology as
old-generation miners may find themselves in an unprofitable position. Ultimately, the
dominance of the new technology will lead to higher, albeit short term, hashrates. The

hashrate is likely to decline after the halving.

To further appreciate the impact of halving, we show how the hashrate is expected to
change post-halving in the short term. Contrary to popular assumptions, not all miners can
turn off their mining equipment when the mining reward dramatically falls because they are
obligated to purchase a stipulated number of units of electricity within a certain period to
keep their per-unit costs in check. Some miners leave the system due to losses, while others
mine at a marginal loss. When miners leave the system, a lower hashrate than before

pursues the same number of Bitcoins. Thus, the revenue of the remaining miners increases.

To better understand the mining dynamics, we consider a scenario where the Bitcoin (BTC)

price is USD 8800 pre- and post-halving with a pre-halving hashrate of 120,000,000 Th/s.

To estimate the breakeven points# of miners at various electricity prices, we must have the

distribution of miners at different electricity prices. We employ a distribution similar to the

one provided here!inkl,

Figure 10- BTC at USD 8800 and a total network hashrate of 120,000,000 Th/s

Electricity % hashrote Electricity Breakeven  Breakeven
cost of the 9% of old % of new Revenue Revenue Electricity costnew price perBTC price perBTC
(USD/kWh) network  equipment equipment Old eq. New eq. costold eq. aq. Old eqg. (USD) New eq. (USD)
0.025 5.0% 4.5% 0.5% 21.4 2.4 10.1 0.5 4,148 1,680
0.03 7.5% 6.0% 1.5% 28.5 7.1 16.1 1.6 4,978 2,016
0.04 15.0% 10.0% 5.0% 47.5 23.8 35.8 7.3 6,637 2,688
0.05 15.0% 7.5% 7.5% 35.6 35.6 33.6 13.6 8,296 3,360
0.055 20.0% 6.0% 14.0% 28.5 66.5 29.6 27.% 9,126 3,696
0.06 15.0% 3.0% 12.0% 14.3 57.0 16.1 26.1 9,956 4,032
0.065 12.5% 1.5% 11.0% 7.1 52.3 8.7 25.9 10,785 4,368
0.07 10.0% 1.0% 2.0% 4.8 428 6.3 229 11,615 4,704

Source: SEBA Research

After the halving, the mining revenue drops by 50%. Thus, some of the miners are forced to

switch off their mining equipment.
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Some miners (the red box) are forced to switch off, and some (the green box) continue to
mine at a marginal loss. Thus, the hashrate of the network drops by 19%, and the difficulty
adjusts. Miners must now expend lesser energy than before to earn similar rewards. Hence,
the breakeven of miners shifts lower. This situation, in turn, incentivises miners who leave

the network to re-join.

Figure 12- Post halving: Some miners leave the system, while some with
marginal loss start making a profit

Electricity 9 hashrate Electricity Breakeven Breakeven
cost of the % of old % of new Revenue Revenue Electricity cost new price perBTC price per BTC
(USD/KWh) natwork  equipment equipment Old aq. New ag. cost old eq. 8q. Old ag. (USD) New aq. (USD)
0.025 6.2% 5.6% 0.6% 13.2 1.5 10.1 0.5 6,720 2722
0.03 9.3% 1.9% 4.4 16.1 L6 8,064 3,266
0.04 18.5% 12.3% 6.2% 29.3 14.7 35.8 7.3 10,762 4,355
0.05 £.3% Switched off 9.3% - 220 - 13.6 5443
0.055 17.3% Switched off 17.3% 4l1.1 279 5988
0.06 14.8% Switched off 14.8% 352 26.1 6,532
0.065 13.6% Switched off 13.6% 32.3 259 7,076
0.07 11.1% Switched off 11.1% 26.4 229 7,620

Source: SEBA Research

We can observe the impact of the departure of some miners on the rest of the miners in
Figure 12. The breakeven price per BTC reduces for everybody as the total hashrate of the
system reduces. However, this reduction in hashrate is likely to be temporary. As breakeven
drops, given the new technology, more miners join, and the hashrate eventually climbs up

again.
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We can estimate how the hashrate may behave after the halving by observing its
movement around the March crash. It lends us empirical evidence to understand how the
forthcoming halving may play out. As the price suddenly dropped by about 50%, miners’

revenue was halved, and the hashrate dropped. The difficulty adjustment kicked in, and

the hashrate began to improve again (see Figure 13).

Figure 13- The March crash: A simulation for the halving
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New-generation equipment has the advantage of being less sensitive to electricity prices.
In the post-halving scenario, miners in regions with relatively costlier electricity can
continue mining even if the price per BTC falls to USD 4000. In the regions with costlier
electricity, the new equipment reduces the breakeven point by 60%. Given the rise of new

equipment, miners in expensive regions dare poised to compete with old mining equipment

in low electricity regions.

Along with the quantitative reasoning above, some qualitative developments support the
hypothesis that the hashrate will revive in the medium-term post-halving. Upcoming

themes in this regard include firms in various parts of the world that are utilising native
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energy sources to mine Bitcoin "k, Moreover, the Chinese government is inviting miners to

tap into the excess hydroelectric power generated in the Sichuan province kL,

Mining Parity

Previous sections of this article analysed the behaviour of miners in light of profitability. We
have demonstrated the impact of halving and new technology regarding breakeven points.

This section analyses mining profitability relative to other proof-of-work coins.
Three coins—-BTC, BCH, and BSV-are comparable as they use the same mining algorithm.
Therefore, miners can switch between them. The relative ease of switching between these

coins forms the basis of analysing whether some coins are more attractive than others.

The first assumption is that miners are rationale. In a competitive market, each coin is

expected to result in the same expected return. Otherwise, arbitrage is possible between

the coins. This no-arbitrage condition is the mining parity®.

The expected USD profitability of mining the next block is expressed as follows:

EFTC(Profitablity;sy ) = P(Blockg{{ ) - (Block rewardf{y ) - E,(BTCUSD,s,) — Cost[<"

The equation illustrates that the expected profitability in USD in time t to mine the next BTC
block at time t+1 is equal to the probability of mining the block multiplied by the block
reward (mining reward and fee) expressed in USD minus the cost of mining in USD (e.g.,

hardware and energy ). This generic equation holds for BTC, BCH, and BSV.

Mining parity states that

EF"¢(Profitablity; iy ) = EZ“"(Profitablity7 )
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as miners are indifferent in mining BTC or BCH. Given that the equipment and overhead

costs are the same, rearranging the terms, we get the following mining parity for BTCBCH
(i.e., the price of BTC expressed in BCH).

P.(BlockZ:E) - (Block rewardZE
E.(BTCBCH,,,) = r( :+1]' ( £+1

P.(BlockZTE) - (Block rewardZlt

According to the mining parity condition, the BTCBCH exchange rate should be equal to

the ratio of the probability of mining the next block of each coin, multiplied by the
respective rewards.

While there is no evidence of miners switching between coins to maximise their expected

returns, mining parity seems to hold nonetheless, as Figures 14 and 15 suggest.

Figure 14: BTCBCH and the mining parity
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Figure 15: BTCBSV and the mining parity
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Given the empirical findings, we can illustrate a scenario for the future price of Bitcoin. We
can simply imagine that for both BCH and BSV, the probability of mining the next block and
block rewards remain constant. However, in the wake of the halving event, the BTC block

reward will decline for the next 210,000 bocks. What about the probability of mining the
next block once the halving takes place?

As argued earlier, we posit that the probability will first increase® right after the shock since
some miners will switch off their mining equipment. Thus, the remaining miners will have a

higher chance of mining, notwithstanding the difficulty adjustment.

In the second stage, we posit that, given the lower breakeven point, new miners will join in
pushing the hashrate up. Consequently, the difficulty will rise, which will mean that the
probability of mining the next block will decline. A lower probability of mining combined
with the halving of block rewards implies that the denominator of the mining parity

condition will decrease, thereby leading to the appreciation of BTC relative to BCH and
BSV.
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Given our hypothesis, where everything remains the same for BCH and BSV, and the mining
parity condition hold after the BTC halving event, the dollar price of Bitcoin should

increase once the halving dust settles.

Conclusion

New-generation mining equipment makes electricity cost significantly lesser important for
miners to keep operating post-halving. After analysing the behaviour of Bitcoin miners
regarding past halving events and the recent March crash, we expect (with reasonable
confidence) that the hashrate will recover after the initial dip. The recent jump in the price
of Bitcoin and the fact that the Chinese government encouraged the use of its excess
hydroelectric power for mining activities further bolsters the case for a healthy Bitcoin
mining ecosystem post-halving. Our concern, however, is that post-coronavirus Bitcoin is
still highly correlated with the broader financial markets. If equities fall, we expect
downward pressure on Bitcoin price as well. Moreover, this expectation, along with reward-

halving, may create problems for the mining ecosystem.

However, given the mining parity, increase in hashrate and the resultant difficulty reduces
the likelihood of validating the next block and getting the block reward. Hence, to
compensate for this effect, the relative crypto exchange rate adjusts accordingly.
Therefore, if the prices of other cryptocurrencies remain the same, this effect should

benefit BTC in the medium term.

L Bitcoin’s first two halvings took place on 28 Nov 2012 and 9 July 2014, respectively.
2 profit in USD per machine per month

3 For this analysis, we employed Antminer S9 and S17 as a proxy for the old and new-generation mining equipment,
respectively. S specs - hashrate: 13.5 Th/s and power consumption: 1.4 Kw. S17 specs - Hashrate: 50 Th/s, Power

consumption: 2.1 kW
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4 Only the operating costs are considered while calculating the breakeven for old and new generation equipment.

Costs and revenue are in USD million per month

5 We based our ideas on mint parity, a no-arbitrage condition previously applied in a bi-metallist monetary system

where gold and silver coexisted.

¢ Immediately after the halving, the hashrate is expected to decrease as some miners will be forced to switch off their
mining equipment. Thus, the difficulty will readjust downward, which means that the probability of finding the next

block increases.

Authors

Yves Longchamp Saurabh Deshpande

Head of Research Research Analyst
SEBA Bank AG B&B Analytics Private Limited

Ujjwal Mehra

Research Analyst

B&B Analytics Private Limited

research@seba.swiss

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.
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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 Societa
e la Borsal), to which this document has not been submitted for approval. Germany: SEBA is not licensed to conduct banking and financial activities in Germany
nor is SEBA supervised by the German Federal Financial Services Supervisory Authority (Bundesanstalt fir 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
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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 a 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); (ii) 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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