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This article explores market-making in decentralised settings and identifies market conditions suitable for three key players in the process.

Authors
Yves Longchamp
Head of Research
SEBA Bank AG
Saurabh Deshpande
Research Analyst
B&B Analytics Private Limited
Kunal Goel
Research Analyst
B&B Analytics Private Limited

Contact
research@seba.swiss

2

As almost every DeFi application has cash flows associated with it, we value UNI and SUSHI,
two major DEXes, using DCF valuation and arrive at a fair value of USD 55 and USD 98,
respectively.
Relative valuation using Coinbase as reference suggests that most of the DEXes are undervalued in comparison.

DEXes
From market making to valuations

This Digital Investor builds
on concepts in explained in
The Bridge and
analyses the landscape of
decentralised exchanges
(DEXes) for investors, from
market making to different
players.
The first section examines
market-making in Automated
Market Makers (AMM) and how
liquidity providers (LPs) can
use these properties to their
advantage.
The second section describes
different players and their
value accrual mechanisms in
the space.
And the final section analyses
valuations in the DEX space.

1.
Introduction
2020 has been a remarkable year for Decentralised Finance (DeFi) applications. The
liquidity mining kicked off by Compound quickly morphed into a stack of DeFi applications
working homogenously. Lending/borrowing, exchanges, derivatives, asset management,
and payment infrastructure are the broad categories of current DeFi applications. Decentralised exchanges play a pivotal role in facilitating everything else. In this article, we analyse market-making in DEXes and their valuations.

2.
The alchemy of AMMs
Automated Market Makers (AMMs) are revolutionary. They democratised market making as
anybody can be a market maker through AMMs. All one needs to do is provide liquidity to earn
fees from trading. AMM apparatus has three critical players - liquidity providers (LPs) who
provide liquidity, traders who swap assets, often creating arbitrage opportunity for the third
player – the arbitrageurs. In this section, we shed light on the benefits of being an LP, ways to
mitigate impermanent loss (IL), and desirable market conditions for the three players.
As stated in The Bridge, LPs run the risk of IL. Before getting into how LPs can mitigate the
IL, it’s important to note why LPs should even consider providing liquidity to pools. There
are two reasons for doing so – the first is, of course, to earn trading fees. On March 13,
DEXes did approximately USD 2 bn in volume. If we take a standard 0.25% fee, LPs have
earned USD 5 m on March 13. The second reason to be an LP is portfolio rebalancing. LPs
can choose custom weights or use existing weights across pools to outsource their portfolio
rebalancing to the market and earn some fee while the market rebalances their portfolio.
IL could also be thought of as the cost LPs pay to get their portfolios rebalanced by the market. Therefore, LPs must consider different parameters before providing liquidity to a pool.
First and foremost is the curvature of the AMM. The impact of a particular trade on an asset’s
relative price in a pool depends on the AMM’s curvature. The more pronounced the curvature, the more significant the impact on price. When the curvature is flatter, the slippage
will be lesser, resulting in lower IL. The lower the curvature’s slope, the better it is for highly
correlated assets such as stablecoins or different wrapped versions of the same underlying
(sBTC, wBTC). When the curvature is more pronounced, the slippage is higher, which invites
arbitrageurs creating higher income for LPs.
As stated earlier, three DEX market participants benefit from different market regimes. The
three market parameters affecting market participants’ profitability are – correlation of assets, volatility, and slippage. Figure 1 shows the favourable market conditions for the three
players.
As an LP, one wants a slight relative movement of the two assets. Therefore high correlation
is desired. Also, LPs want moderate volatility. If the volatility is too high, the correlation between the two assets may break and LPs risk higher IL. If the volatility is too low, LPs do not
earn enough fees. Higher slippage may lead to higher relative price movements. And lower
slippage means lower volume as arbitrageurs are not incentivised enough. Therefore, moderate slippage is ideal for LPs.
High slippage means asset prices in the pool change more than prices outside; this is ideal
for arbitrageurs. High volatility and low correlation help arbitrageurs maximise their gains.
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Traders who swap assets from a pool prefer lower slippage and lower volatility. Figure 1
summarises ideal market conditions for the different players.
Figure 1 - Market conditions desirable for different AMM participants
Volatility
High preference

Moderate preference

Low preference

— LP’s
— Traders
— Arbitrageurs
Indifferent

Slippage

Correlation

Source: SEBA Bank

Though it is impossible to eliminate IL in the current setting, LPs can hedge IL in two ways
- synthetically hedge the IL using various options strategies and choose pools based on
protocol incentives that mitigate IL. However, the second alternative may not exist in perpetuity as protocol incentives will end at some time.
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3.
DEXes and their value accrual
We touch upon different DEXes, their USPs, and their value accrual mechanism in this section.

Uniswap
Uniswap championed the x*y = k model, also known as the constant product model. It
allows a user to swap any two Ethereum based tokens. These swaps are facilitated by LPs
who provide liquidity to pools. LPs currently earn 0.3% of every trade.
Uniswap borrowed the idea from Bancor, a protocol that pioneered AMM, and removed the
token from design to make it more gas effective. Bancor did an ICO worth USD 150 m as
opposed to Uniswap’s modest USD 100,000 through an Ethereum grant.
Uniswap is the most successful DEX and leads the space in terms of volume and daily
active users. It has the backing of one of the most successful research-driven VC firms,
Paradigm. Uniswap, like other DEXes, is often criticised for IL. However, it has been working
with researchers, and there are indications that Uniswap may provide some sort of protection from IL in the much anticipated V3 launch.
Value accrual
Liquidity providers earn (LPs) 0.3% trading fee right now.
Uniswap has a governance token called UNI. As of now, UNI token holders do not have a
claim on platform revenues. However, this is anticipated to change with V3.

Sushiswap
Sushiswap, initially just a vampire attack on Uniswap, later started differentiating itself on
standout features. A couple of Sushiswap products that stand out are Miso and Bentobox.
Miso is a whole suite of contracts that allows project teams to launch their token. Different
projects need tokens for different needs, and the launch methods will vary accordingly.
Miso tries to cover these different methods. Bentobox is a lending solution that allows users
to lend tokens in pairs (one to lend and the other as collateral). It also acts as a placeholder
for tokens reducing the need to approve all the tokens, saving on gas fees.
Sushiswap’s beginning was a bit distasteful; the founder was forced to hand over the project to others. From just a fork of Uniswap with nothing more to offer to one of the top three
DEXes based on differentiated product offerings, Sushiswap has turned itself around with
a lot of community involvement.
Value accrual
LPs earn 0.25% of the trading fee.
Sushiswap’s governance token, SUSHI, can also be staked into the protocol, and the
stakers earn 0.05% of the trading volume. SUSHI stakers earn approximately USD 75 m on
an annualised basis.

0x
0x is different from other DEXes. Instead of using liquidity pools to match orders, 0x takes
the order book off-chain. It works on request for a quote model. Once an order is generated, relayers find the counterparty to execute the trade. After finding the counterparty, the
order is executed on-chain.
Two crucial pieces of 0x infrastructure are Mesh and Matcha. Mesh is an off-chain peer to
peer order sharing network that adheres to 0x order message format. Matcha is a consumer-facing DEX that utilises 0X API and Mesh to aggregate liquidity and price information
from different DEX venues.

5

The Digital Investor
March 2021

Value accrual
ZRX is the governance token of 0x, and for a long time, there was no precise value accrual
mechanism for ZRX. In January 2020, 0x v3 went live with staking. Users can now stake ZRX
in pools set up by different market makers (relayers). Relayers facilitate trades, and each
trade has a fee associated with it. Staking pools accumulate the fee over a seven-day
epoch. The fees are then distributed to individual stakers based on their stake proportional
to the pool.
There are currently nine pools for staking, out of which only two have generated meaningful rewards for stakers (based on average rewards shared). As per staking rewards, ZRX
stakers receive approximately 2% in staking rewards which may not be enough for users;
this is evident from the observation as only 5.4% of the circulating supply is staked. Ceteris
paribus, if more users decide to stake, the APY will drop further, making things worse.

Curve
Curve improvised upon the constant product market function to offer a constant sum market function for pricing trades. It facilitates swaps of stablecoins (USDC, USDT, DAI, sUSD,
etc.) and highly correlated assets (WBTC and sBTC, sETH and ETH, and so on). The constant
sum function allows Curve to support large trades with limited slippage.
Curve is one of the most used DeFi products. It leads the DEX space in terms of Total Value
Locked (TVL), with over USD 4 billion locked in the protocol.
Value accrual
CRV is the governance token of Curve. All the Curve pools charge a 0.04% fee currently.
50% of the fee goes to LPs, and the rest goes to veCRV holders who are DAO (Decentralised Autonomous Organisation) members. veCRV stands for vote-escrowed CRV; it is
CRV locked for a time period.

1inch
1inch is an exchange aggregator that can split a single trade and bring liquidity from different exchanges. It gets liquidity and the best price from various exchanges, thereby making trades more straightforward. As 1inch sources liquidity from multiple DEXes, users don’t
have to spend gas numerous times to approve the same token. 1inch also has a gas token
called Chi which allows users to tokenise gas and manage the gas price volatility better.
1inch was one of the first protocols to have an integration with the Binance Smart Chain,
indicating that the team are nimble to deploy on non-Ethereum chains in case there is
traction.
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Value accrual
1INCH is the governance token of 1inch DEX aggregator.
1inch team has also launched a DEX called Mooniswap that uses virtual balances to take
care of the slippage issue. It charges a 0.3% swap fee, of which 5% goes as a referral fee
(to incentivise integrations with wallets and other services that increase trading volume
and additional income for liquidity providers), and the rest goes to LPs.
The 1inch Pathfinder works such that users get the latest and best prices for a swap. The
swap price may change by the time a transaction is mined, resulting in a spread surplus. As
of now, the entire surplus goes to referrers. In future, this can be changed, and part of the
surplus could go to the governance participants.

Balancer
Balancer is a generalised implementation of Uniswap, which allows LPs to create pools
with more than two assets, i.e. Balancer is a multi-token automated market-making protocol. It generalises Uniswap’s x*y = k model for multiple tokens, and a pool could have
up to eight tokens in Balancer’s first version. Liquidity providers can use these pools as
portfolio rebalancing tool whereby they also earn a fee on trading instead of paying a fee
for rebalancing.
Balancer does not charge a fee for trading. The liquidity pools are funded by investors.
However, pool creators can set a swap fee. This fee currently ranges from 0.01% to 10%
for different pools.
Theoretically, Balancer does everything that Uniswap and Sushiswap do, plus a bit more.
However, in terms of volume and number of active users, Balancer lags both the DEXes by
a wide margin. This gap likely exists because of Balancer’s fragmented user experience, as
different pools charge an inconsistent fee.
However, with their v2, Balancer plans to bring new efficiencies. Notable changes are new
protocol vault that holds and manages all the assets added by all Balancer pools. V2 separates token management and accounting. AMM logic is individual to each pool, while the
vault does token management.
Value accrual
LPs earn a fee set for the pool (by whoever deploys the pool). BAL is the governance token
of Balancer. It is used to incentivise LPs via liquidity mining. The protocol does not charge
anything to the traders; therefore, there is no direct value accrual mechanism for BAL.
The protocol did not charge anything to the traders until now, but with the upcoming v2,
this may change. A protocol-wide fee may be charged, and all the fees will be kept in the
vault.

Bancor
Bancor launched the first-ever AMM in 2017. In the 2.1 version, Bancor allows LPs to provide liquidity in one token and Bancor mints equivalent amount of BNT for the same pool,
and when LPs take the token out, Bancor burns equivalent BNT. However, LPs can add
liquidity with BNT also. Bancor uses BNT to cover for impermanent loss of LPs. The IL protection works in the following manner –
1. 0% up to 30 days
2. 30% on day 30%
3. Increases 1% per day after that until 100%
Despite raising approximately USD 150 m in ICO, Bancor took time to figure out the product-market fit. BNT token added a lot of friction at the beginning and was deemed unnecessary by the Ethereum community. However, the team seems to be addressing these
concerns in the latest v2.1
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Value accrual
LPs earn a default 0.2% on Bancor pools along with incentives or liquidity mining rewards.
The LPs can also set the fee. 30% of the liquidity mining incentives are for the non-BNT side
of the liquidity, and 70% are for the BNT side of liquidity.
BNT tokens holders can stake BNT in vBNT/BNT pool. vBNT is the governance token of
the Bancor protocol. Users can stake vBNT and earn swap fees. vBNT can also be used as
collateral to borrow other assets. Bancor plans to introduce a small protocol wide fee, with
which it will buy vBNT and burn it, effectively charging the non-BNT LPs for IL.

Kyber Network
Kyber Network has a hybrid market-making approach – constant product function
(x*y=k style) plus traditional market-making approach for on-chain liquidity focusing on
the latter. Kyber Network used to be among the highest trading volume venues throughout 2019. However, as they were focused more on bringing traditional market-making onchain, they missed out on capturing mind share through the DeFi summer. Kyber currently
does less than 10% of Uniswap’s daily volume.
The Kyber team seems to have realised the limitations of their approach and have released
upgrade plans in January 2021. In a nutshell, Kyber will launch DMM (Dynamic Market
Maker) protocol to allow anyone to launch Kyber pools and be LPs. The DMM approach borrows two ideas – introducing virtual balances to tweak the curvature of the market-making
function as Mooniswap (DEX by 1inch) and adding a dynamic fee to reduce IL’s impact as
in the case of Thorichain’s slip based fee.
Value accrual
KNC is the governance token of Kyber Network. Users can stake it in the DAO to participate in governance. The upcoming upgrade will also decide how much fees are charged
to different liquidity protocols. These fees are distributed to KyberDAO and, thereby, users
who have staked KNC in the DAO.
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Table 1 – Summary of DEXes
Unique proposition

Comments

Uniswap

The leading DEX backed by one of the best research focused
VCs in the industry. Championed the use of constant product
market function. Leads the DEX category in terms of no. of
users and volume (therefore, fee generated)

V3 launch expectations - IL protection, scaling solution
integration, fee sharing with token holders.

Sushiswap

Initially known for just a vampire attack on Uniswap, later
started differentiating itself on different features. First to share
fee with governance token holders. Provides ~USD 75 m annual
income to SUSHI stakers

Miso and Bentobox could bring further fee and therefore value
to tokenholders. The most undervalued major DEX on PE metric.

0x

Mash up of off-chain matching and on-chain settlement.

Token use cases are limited despite the current improvement.
Staking pools have limited options with low APYs. The most
expensive DEX measured by PE. Need to figure more ways to
embed token into the protocol.

Curve

The best decentralised venue for trading highly correlated
assets. Its constant sum based AMM keeps the slippage to a
minimum.

Stablecoins are an inseparable part of DeFi and Curve is the
best DEX for stable asset swaps.

1inch

Exchange aggregator that can split a single trade and bring
liquidity from different exchanges. It gets liquidity and best
price from different exchanges thereby making trades simpler.
1inch team has also launched a DEX called Mooniswap that
uses virtual balances to take care of the slippage issue.

The leading DEX aggregator. Token holders don't have direct
claim on cash flows currently, but this may change through
governance in future.

Balancer

A generalised implementation of Uniswap where pools with
more than two assets can be created. Protocol does not
charge a fee, it is currently being funded by the investors. LPs
set a fee when they create a pool.

Bad UX due to inconsistent fees across pools. This is set to
change in the v2 along with other improvements

Bancor

Allows LPs to provide liquidity in one token, offers IL protection
based on duration. Raised USD 150 m in an ICO.

The exchange launched with a token at a time when token
added unnecessary friction. Does not have the brand recall of
Uniswap for the same reason.

Kyber

Built product for professional market makers with a focus on
on-chain liquidity. And in the process missed out on exponential growth in DeFi summer. The team seem to be taking corrective measures with plans to launch DMM that will allow users to
provide liquidity in a censorship resistant manner.

With DMM and new possibilities for KNC to accrue value, Kyber
could bring back the good old days where it used to be among
the leading DEXes. However, the landscape has changed
dramatically since 2019 and it won't be easy to dethrone the
current leaders.

Source: SEBA Bank
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4.
Valuation
In this section, we perform the discounted cash flow-based valuation for Uniswap and
Sushiswap and then perform the relative valuation of DEXes. Coinbase’s IPO has given a reference point for valuations of the entire exchange space, and we will use this to understand
how other exchanges stack up.
Many DeFi application tokens have cash flows linked to them. Therefore, they can be valued
using discounted cash flows. We value UNI and SUSHI, the top two DEXes by market capitalisation, using the same methodology as valuing RUNE. For the rest, we carry out a relative
valuation with a P/E ratio. The model takes three scenarios into account – bullish, base case,
and bearish or conservative. In the bullish scenario, we gradually taper the current growth
trajectory, and the bearish one assumes the growth receding quickly. The base case scenario takes a moderate stance between the other two.
As per the DCF approach and taking three scenarios with equal probabilities, the fair values
for UNI and SUHI are USD 55 and USD 98, respectively. Currently, both UNI and SUSHI are
undervalued based on their fair values.
Figure 2 - DCF for UNI1
2020

2021

76,663,982,004

306,019,525,090

2022

2023

2024

2025

2026

Bull Case
Annualised Volume
growth
Fees to holders
PV of Fee to holders

4,186,347,103,237

9,628,598,337,446

15,405,757,339,913

80,880,226,034,544

280%

260%

130%

60%

153,009,763

581,437,098

2,093,173,552

4,814,299,169

7,702,878,670

40,440,113,017

153,009,763

465,149,678

1,339,631,073

2,464,921,174

3,155,099,103

13,251,416,233

Total PV to holders

20,829,227,025

Circulating supply

519,857,388

PV of cash flow per UNI

1,162,874,195,344

299%

40.07

Governance multiplier (3x)

120.20

Base Case
Annualised Volume

153,327,964,008

306,019,525,090

918,058,575,271

299%

200%

150%

100%

50%

Fees to holders

153,009,763

459,029,288

1,147,573,219

2,295,146,438

3,442,719,657

18,074,278,201

PV of Fee to holders

153,009,763

367,223,430

734,446,860

1,175,114,976

1,410,137,972

5,922,579,481

growth

Total PV to holders

9,762,512,482

Circulating supply

519,857,388

PV of cash flow per UNI

2,295,146,438,178

4,590,292,876,357

6,885,439,314,535

36,148,556,401,309

18.78

Governance multiplier (2x)

37.56

Bear Case
Annualised Volume

153,327,964,008

306,019,525,090

765,048,812,726

299%

150%

80%

40%

20%

Fees to holders

153,009,763

382,524,406

688,543,931

963,961,504

1,156,753,805

6,072,957,475

PV of Fee to holders

153,009,763

306,019,525

440,668,116

493,548,290

473,806,358

1,989,986,706

growth

Total PV to holders

3,857,038,758

Circulating supply

519,857,388

PV of cash flow per UNI

1,927,923,008,070

2,313,507,609,684

12,145,914,950,840

7.42

Governance multiplier (1x)
Equal weighted value per UNI

1,377,087,862,907

7.42
55.06

Source: SEBA Bank
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Figure 3 - DCF for SUSHI2
2020

2021

24,410,170,502

143,309,611,542

2022

2023

2024

2025

2026

Bull Case
Annualised Volume
growth

573,238,446,167

2,006,334,561,584

4,614,569,491,642

7,383,311,186,628

38,762,383,729,797

487%

300%

250%

130%

60%

Fees to holders

71,654,806

286,619,223

1,003,167,281

2,307,284,746

3,691,655,593

19,381,191,865

PV of Fee to holders

71,654,806

229,295,378

642,027,060

1,181,329,790

1,512,102,131

6,350,828,950

Total PV to holders

9,987,238,115

Circulating supply

138,786,718

PV of cash flow per SUSHI

71.96

Governance multiplier (3x)

215.88

Base Case
Annualised Volume

24,410,170,502

143,309,611,542

429,928,834,625

487%

200%

150%

100%

50%

Fees to holders

71,654,806

214,964,417

537,411,043

1,074,822,087

1,612,233,130

8,464,223,932

PV of Fee to holders

71,654,806

171,971,534

343,943,068

550,308,908

660,370,690

2,773,556,898

growth

Total PV to holders

4,571,805,904

Circulating supply

138,786,718

PV of cash flow per SUSHI

1,074,822,086,563

2,149,644,173,125

3,224,466,259,688

16,928,447,863,362

32.94

Governance multiplier (2x)

65.88

Bear Case
Annualised Volume

24,410,170,502

143,309,611,542

358,274,028,854

487%

150%

80%

40%

20%

Fees to holders

71,654,806

179,137,014

322,446,626

451,425,276

541,710,332

2,843,979,241

PV of Fee to holders

71,654,806

143,309,612

206,365,841

231,129,741

221,884,552

931,915,118

growth

Total PV to holders

1,806,259,669

Circulating supply

138,786,718

PV of cash flow per SUSHI

1,083,420,663,255

5,687,958,482,090

13.01
98.26

Source: SEBA Bank

2

902,850,552,713

13.01

Governance multiplier (1x)
Equal weighted value per
SUSHI

644,893,251,938

We now compare valuations among the DEXes. In figure 4, we look at the time series of P/E
of different DEXes. P/S and P/E are the same as treasury takes care of the expenses and fee
go directly to LPs or token holders.

Please see the assumptions used for valuation
in the Appendix.
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We divide the daily market cap by annualised daily revenue to arrive at time series of P/S
(which is the same as P/E). As shown in figure 4, Sushiswap is undervalued relative to the
pack followed by Balancer, and 0x is most overvalued, followed by Kyber.
Figure 4 – P/E of DEXes
10,000

1,000

100

10

1

0.1

0.0

Jun
2020

Jul
2020

Aug
2020

Sep
2020

Oct
2020

Nov
2020

Dec
2020

Jan
2021

— Uniswap

— Sushiswap

— 0x

— Curve

— 1inch

— Balancer

— Bancor

— Kyber

Feb
2021

Mar
2021

Source: SEBA Bank, Token Terminal, Coingecko

Coinbase may command a valuation of approximately USD 100 bn on the listing and is trading at an implied valuation of USD 117 bn on FTX. It brought in revenue of USD 1.3 bn in 2020
and net income of USD 322 m. Assuming a 100% revenue growth and 30% net income margin, Coinbase commands a forward (FY21) P/S of about 45.79 and P/E of 152.64. Except for
0x, almost every DEX is undervalued compared to Coinbase. As shown in figure 5, Sushiswap
is the most attractive exchange among the selected universe, and 0x is the most expensive.
Figure 5 – Comparison of DEXes with Coinbase
P/S

P/E

Coinbase

45.79

152.64

Uniswap

37.43

37.43

8.03

8.03

248.92

248.92

Curve

20.29

20.29

1inch

18.64

18.64

Balancer

10.86

10.86

Bancor

15.84

15.84

Kyber

50.10

50.10

Sushiswap
0x

Source: Coinbase S1 filing, Token Terminal, SEBA Bank, Coingecko
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5.
Conclusion
Exchanges have been a thriving business in the digital assets landscape. Centralised
exchanges such as Coinbase, Binance, and FTX have flourished over the few years. 2020
witnessed the Cambrian explosion of DeFi powered by DEXes. Given that DeFi users accrue
actual cash flows, we think that DeFi and DEXes will find higher representation in the digital
assets market. We expect DEXes to grow at a high rate during the next couple of years.
We explored multiple facets of the DEX landscape in this article, from market making to individual players’ valuations. As per DCF valuation, values for UNI and SUHI are USD 55 and
USD 98, respectively. Among the DEXes we evaluated, SUSHI is relatively undervalued based
on the PE ratio.

6.
Appendix
Assumptions for valuation
• Discount rate – 25% and terminal growth rate – 5%
• The governance multiplier is higher for the bull case with no value for governance in the
bear case. The reason is governance decides what happens with the treasury of the protocol along with other important decisions. The higher the treasury, the more important
the governance function
• For Uniswap, though the users don’t have any claims on cash flows, we have assumed a
0.05% fee going to UNI holders as we anticipate this to take place with the V3 launch
• For 2021 revenue, we have annualised the revenue accrued in the first two and a half
months of the year.

We would like to thank Devanshi Tripathi for helping us with gathering data for this article.
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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 once 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 elected 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 clarifcations. 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 offcers, who serve as directors,
either to/for the issuer, the investment itself or to/for any company commercially or financially affliated 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 diffcult 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 specifc
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 affliate 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.
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Austria: SEBA is not licensed to conduct banking andfinancial 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 Società 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 nor is SEBA supervised by the German Federal Financial Services Supervisory Authority (Bundesanstalt für 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 declned 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 offce 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 GBP 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 GBP 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 GBP 5 million share capital / net assets requirement
is reduced to GBP 500,000); (ii) a partnership or unincorporated association with net assets of at least GBP 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 GBP 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.
© SEBA Bank AG, Kolinplatz 15, 6300 Zug. 2021. All rights reserved.
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