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Decentralized exchanges (DEXs)

Centralized Exchange Decentralized Exchange

execution operates through an intermediary operates through automated smart
organization for clearing transactions contracts without an intermediary

data storage server blockchain

market making order book automated market maker

spread bid-ask spread (expected) slippage

crypto products some cryptocurrencies and a few almost all cryptocurrencies and a few

crypto derivatives crypto derivates
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Constant product market makers (CPMMs)

>

Liquidity Pool ((:)¢>4)

18 180
Token Token 4

N

liquidity pool for every token pair

liquidity providers deposit reserves in
pools

pool holds reserves for both tokens
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Constant product market makers (CPMMs)

Amount of Token B

pricecurve:x -y =k

start: 90 4, 180 B

end:120.09 4, 135 B

Amount of Token A

trading along price curve

T:trade A—> B

input: 30 4 + 0.3% fee output: 45 B

fees received by liquidity providers
for every trade in liquidity pool



Amount of Token B

Expected slippage

pricecurve:x -y =k

start: 90 4, 180 B

end:120.09 4, 135 B

Amount of Token A

expected slippage
expected decrease in price based on
trading volume and available liquidity
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Amount of Token B

Unexpected slippage

pricecurve:x -y =k

start: 75 4, 216 B

end : 105.09 4, 154 B

Amount of Token A

unexpected slippage
unexpected increase or decrease in
price based on previous trades

T:trade A—> B

input: 30 A + 0.3% fee output: 62 B



Amount of Token B

Unexpected slippage

pricecurve:x -y =k

start: 105 A, 154 B

Amount of Token A

unexpected slippage
unexpected increase or decrease in
price based on previous trades



Amount of Token B

Unexpected slippage

pricecurve:x -y =k

start: 105 A, 154 B
end :135.09 4, 120 B

Amount of Token A

unexpected slippage
unexpected increase or decrease in
price based on previous trades

T:trade A—> B

input: 30 A + 0.3% fee output: 34 B
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acceptable price movement



Amount of Token B

Unexpected slippage

pricecurve:x -y =k

start: 105 A, 154 B
end :135.09 4, 120 B

Amount of Token A

slippage tolerance specifies maximum
acceptable price movement

trade fails if slippage
tolerance exceeded
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Liquidity pools

—— total —— daily emerging

MIR-UST
(21243 ETH)

4 | TC-BADGE
10 E (21483 ETH)

ATHA-WET
{21702 ETH)

BAC-DAI
(24813 ETH)

103 4
] IbETH-ALPHA
(26909 ETH)

USDC-USDT
(29094 ETH)

102 3
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Number of Liquidity Pools

100 4

2020-05 2020-07 2020-09 2020-11 2021-01
Date



Number of Liquidity Providers x10°

Liquidity providers

® all active — active in single pool
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Number of Liquidity Providers x10°

Liquidity providers
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Number of Liquidity Providers x10°

Liquidity providers

® all active — active in single pool
5
2.0 10 1 o
o 3
1.0 o
a o
Q v 104 5
- 1.8 g 9] o
2 2 o
0.8 - 3 o o
O
o <. 10° ®
= > E ®
-1.6 S 5 o
0.6 4 o = OO
8 g 1 o)
= - 2 Q
@ % 1073 C’oo
© 1
0.4- r14 8 g ] Fo
o 1 @0
5 § 10! 5 oo
= ] ooo(o ?
0.2 1 L 1.2 : oo
3 e@ oo
g__ 100_E OO0 @aeae@®»O O
[0} ™ T T T L L R B T T T T T
0.0 4 - 100 101 102
' ' ' ' ' 1.0 Number of Pools Participated in by Liquidity Providers
2020-05 2020-07 2020-09 2020-11 2021-01 P y Hiquidity
Date

most liquidity providers only participate in single pool




Liquidity movements
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Liquidity movements
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mint and burn events are symmetric
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Liquidity provider movements between pools

rom

500+

400

300

- 200

- 100

liguidity movements are rare

liquidity movements are symmetric

liquidity movement high among six
largest pools



Movements

Liquidity provider movements between pools
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Liquidity provider movements between pools

Movements

60 -

50 A

40

30 A

20 A

10 A

WETH = USDT -» USDC=WETH

VI

2020-07 2020-09

Date

2020-11

2021-01

Movements

USDC=WETH -» WETH = USDT

70 A
60 A
50 A1
40 A
30 A
20 A
10 A

2020-07

2020-09
Date

2020-11

2021-01




Returns and risks

=\

F

\_

1000 ©

14

\

)

A
\/

1000 &




Returns and risks

g ) ——
1000
o 1000
14
. )

p( )y, =1 p(4),, = 1000



Returns and risks

N

F
1000 © W
@
14
. )
2000 $

P(@)tl =1

p($),, = 1000

2000 S



Returns and risks
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Returns and risks
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return: compares the value of the liquidity to
holding the assets from the initial injection
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Fees

Amount of Token B

Amount of Token A

fees: received by liquidity providers for every trade in liquidity pool



Fees

Amount of Token B

Amount of Token A

feest1—>t2 ~ 3%



Impermanent loss
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impermanent loss: describes the risk for liquidity providers of seeing the
value of their reserved tokens decrease in comparison to holding the assets
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Pair types

stable pair: both tokens traded in the pool
are stable coins

normal pair: both cryptocurrencies traded in
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Pair types

stable pair: both tokens traded in the pool
are stable coins

©O

exotic pair: the price of at least one trading
token is extremely volatile

normal pair: both cryptocurrencies traded in
the pools are established currencies, liquidity
in pools is generally high
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Stable pairs
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Stable pairs
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Normal pairs
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Normal pairs
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Exotic pairs
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Fee Distribution
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Fee Distribution

Fees

stable pairs normal pairs
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Return Distribution
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Return Distribution

Return
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Conditional value at risk
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Conditional value at risk
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exotic pairs are an unattractive investment

stable and normal pairs may provide
attractive opportunities



Outlook: Uniswap V3

fee tiers

* 0.05% fee tier: best for stable pairs
* 0.3% fee tier: best for most pairs

* 1.0% fee tier: best for exotic pairs



Outlook: Uniswap V3

fee tiers

* 0.05% fee tier: best for stable pairs
* 0.3% fee tier: best for most pairs

* 1.0% fee tier: best for exotic pairs

concentrated liquidity

* liquidity providers choose price range
[P4, Pp] in which they would like to provide
liquidity



Outlook: Relay services

private transactions

* dependent on level of adoption unexpected
slippage higher or lower for traders

 affects liquidity provider returns
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