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Narrative

Pooled finance (DeFi) vs Termed finance (TradFi)
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Curve Today
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Curve 1s a DAO

Curve 1s an AMM

Curve 1s crvUSD
Curve is lending market
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Curve DAO

veCRV METRICS
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Loans

+ To create a loan you have control over three:
I

ETr ‘
1 =

Band

ands
« Collateral is allocated to and spit evenly between the number of bands (N) 50 40 30 20 10 1

A
bandUpperLimit = bascPricc[

chosen by the user
‘The minimum number of bands is N=4, the max is N=50
Bands are defined for all loans based on two variables:
A - the amplification coeffcient (can be defined for each
LLAMMA collateral type but currently all are set to 100)
basePrice - the oracle price at contract deployment increased over
time by the flucuating interest rate of each LLAMMA
collateral type
Each band can have many loans. So bands are not defined specifically

for each loan, each loan will go into a range of the current LLAMMA bands

The price range of any band n is exactly defined by:

~1 ) A
] vanduowertimic = baserice [

-1

variables:
collateral - The amount of ETHWBTCIetc to P e—
deposit and borrow against qvo5 x|
debt - The amount of crvUSD you want to
boctois Vaxborrowamount 134764278
N - The number of bands to spii the
colisteral fito, Liquidation range: (1 Hide
+ Increasing amount collateral lets you borrow more
CrvUSD (increase debt) e
« Increasing N either decreases the amount you can -
barrow 1 the midpointor the idton tange
needs to move lower as it widens to stay L T ) $1850
Cument pics band) or ts you no Sof lidation
earlier (if midpoint can stay the same as range Baad ranges w6
widens). See liguidation ranges and band sections =
for more details “
+ To max borrow set .
. THe AL VA (LTV) = s888% whichisthe  “IN:

highest of any platform in DeFi
Collateral is deposited in LLAMMA where bands

—.——

60
40

&

Liquidity Concentration (%)

are defined Borrow rate: 13% 5 131%
Loan to Value ratio: 056%
LLAMMA
Univa Liquic
« Inverse AMM where in a ETH/USDC Alin ETH Ra,,;,, J Allinuspc
pair you can be allin ETH when price is
high and all in USDC when price is low
+ There is one LLAMMA contract for each
LLAMMA Band
collateral type, eg. ETH/crvUSD Allin USDC frigistlons] Allin ETH

« Each loan has it's collateral set to be

sold in many small price ranges (ke i

Univ3 positions) called bands f

« MEV searchers are incentivised to ETH Price $900
trade through LLAMMA to rebalance it
1o the oracle price

T
$1000

Difference between a UniV3 Liq range and a LLAMMA band's liq
range

« The width of the any band at any oracle price can be estimated to be:
i

oraclel
bandWidth ~

Band
50 40 30 20 10 1

1200 1300 1400 1500 1600 1700 1800 1900

1200 1300 1400 1500 1600 1700 1800 1500
ETH Price ($)
50 bands each with the same area showing the increased
concentration of liquidiy at the higher bands

+ All current LLAMMA markets on Curve all have A=100. This
means the 50th band is 40% smaller than the 1t band and
liquidity is concentrated 60% more at the 50th band compared to
the first band. You can see these relationships in the images to
the left and above

+ Bands drift higher over time as the base_price increases in
proportion to the current interest rate

Liquidation Ranges

. L.qumanon RARES B delvned by 4 variables:
- of bands, controlled by the user
USD you borrow, controlled by the user

de
oraclePrice - cuvrent market price of collateral, eg. ETH/crvUSD, controlled by market forces
A mplification factor of collateral in LLAMMA, controlled by the CurveDAO

+ Your Liquidation Range is spread evenly around a midpoint as shown by the vertical black dashed

lines in the below chart. The midpoint can be estimated to be:
midpoint = debt x 1.1

+ The midpoint does not rely on N, only the amount of debt you borrow

+ Increasing N increases the amount of higher and lower bands from the midpoint
+ Note the chart below looks fike it spreads through more higher priced bands than lower priced
bands. This is because bands increase in size at higher prices as well as the midpoint only being

an estimation

debl 1200

900 1000 1100 1200 1300 1400

e ($)

1500

Liquidity ranges after borrowing different amounts of crvUSD debt
a

ind changing N

Loan Health / Hard Liquidation

« Loan health is a measure of how much your collateral is worth and how much debt you have. It

is calculated based on the followina formula:
1- llql)lscounl]

health ==

ollatVal

re.
collatval - the collateral valuation based on current LLAMMA prices not current Oracle.

rices (see soft liquidation section for explanation)

Iqu\scounl the liquidation discount which is 6% for all markets currently

- the amount of crvUSD borrowed

« When your health is 0% your collateral will be worth 106% of your debt

« Hard liquidations only occur when your health is under 0%

« Itis possible to be below the liquidity range and have all your collateral converted to crvUSD
widated by any further
owmivards rice movements, You wil bse health from nlest accuing 1 your et and for

uading fees occured moving back up through the bands if price increases

wmre still having positive health. At this point you are unable to get hard liq

ETH Price ($)
50 bands with A= 100. Note that the 50th band is 60% of the size
of the 1t band.

Soft Liquidations
How they work:

‘When LLAMMA price enters a band you have collateral in, you
enter soft liquidation.

The top right image shows how LLAMMA should rebalance its
collateral through its bands in an ideal world:

« There is an Oracle price (external price) and a LLAMMA
price (internal price in LLAMMA). The red line illustrates
the scenario where the oracle price equals the LLAMMA
price, typically occurring during smooth price fluctuations.

« The different colours are different bands:

and with a range of $900-$1000
o Green is a band with a range of $810-5900
o Yellow s a band with a range of ~$730-8810

Bands are defined by Oracle price. Darker shading means

you are in the normal price range, lighter shading means

You are outside the normal range of the band

« If the oracle price is higher than the band range, the band

should be all in the collateral, eg. ETH. If the oracle price

is lower than band range the band should be all in crvUSD
eg. if oracle price s at $855 we are in the middle of the
green band, so the blue band should be 100% in crvUSD,
the green band should have 50% ETH, 50% crvUSD, while
the yellow band should be 100% in ETH

Collateral is evenly sold through the band. The biue band

range is from $900 to $1000. If the price is $980 we have

decended $20 through the band and have $80 left to go.

We have decended 20% through the band and so 20% of

the collateral should be converted to crvUSD at this point

LLAMMA uses price differences between oracle price and it's
own price to incentivise anyone to route trades through LLAMMA
and rebalance the bands. It can set the LLAMMA price at a
discount f it needs a rebalance quickly. An example of this is the
image on the bottom right. It works in the following way:

+ Lets startat the fed dot halfway (h1ough the green band

where oracle price = LLAMMA price =
« If suddenly we get a drop and oracle pnce updates to $840
and no one rebalances in the same block we move along
i b Erov i e g af i o

1A knows it has to rebalance here so it tries to sell

cotatera o cheap. The band range is $810 to $900, the
price decreases from $855 10 $840, it needs to sell:

(8855 - $840) / (5900 - $810) = ~17%
So LLAMMA sells 17% of the collateral in the green band
at $800 to rebalance quickly and then sets LLAMMA price
back to equal oracle price (on the red line). Anyone with
collateral in the band loses the following amount to
rebalancing fees:

179% x ($840-800) / $840 = ~0.8% of their

collateral in the band

« If big price moves occur bands can move out of their
normal range and sell collateral off at very low prices, eg. If
price went from $855 (red dot) to $750 LLAMMA would sell
collateral at $575
Big price swings have been used to illustrate how this
works, but because price oracles update frequently and
arbitrage is so competitive, large price swings without
instant rebalances are very rare and LLAMMA and oracle
prices roughly do follow the red line.
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LLAMMA Price ($)

Oracle Price ($)

The oracle price (real price of ETH) vs. the current LLAMMA price of ETH. Red
line is when oracle_price = LLAMMA_price. LLAMMA price should follow the
red line if no big sudden price movements occur. Note in this example A=10 so
we had nice numbers for bands, but A=100 in all crvUSD markets today.

LLAMMA Price ($)

750 800 850 900 950 1000
Oracle Price ($)
Aexample of how LLAMMA incentivises rebalances when oracle price changes
occur. Note in this example A=10 5o we had nice numbers for bands, but
00 in all crvUSD markets today.

What it all means:

« Higher amplication factor (A) means higher impermanent loss if
price moves against you but it is also erased quickly if price moves
back up

Having a low number of bands (low N) is seen as less risky which
is why it allows a higher LTV ratio, Because there are less bands
there should be less rebalancing losses if price action is smoothly
up or down. Use low N if you predict crab markets/low volatiity.
High number of band loans (high N) protect better against external
liquidation with sharp price drops, as there is more time to react
and a wider spread of collateral. Use high N if you predict high
volatilty.
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crvUSD

minting

Markets

O ETH

&) WBTC

©® wstETH

® sFrxETH v2
@ tBTC

® | sfrxETH

Borrow rate (%)

25.15% = 25.19%

27.37% — 25.02%

36.03% — 35.66%

38.84% — 35.83%

27.20% = 24.64%

23.86% — 34.76%

J Total debt

42.78M

35.65M

28.29M

10.83M

3.61M

276,621

Cap

200M

200M

150M

50M

50M

Available to borrow

157.22M

164.35M

121.71M

39.17M

46.39M

Total collateral value

$64.89M

$68.39M

$44.24M

$16.33M

$5.65M

$807,654
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& Alice deposits

' ¢« CRV
S Charlie
7
Bob (CCurve Lend Market #1)

-

# o q 5

Bob supplies
crvUSD

Collateral:
 crv

Lends:

crvUsD

Charlie can't supply CRV for
lending, this market only
uses CRYV for collateral

&

Daisy can't

deposit crvUSD and
borrow CRYV, this
market can only

use CRV to lend
crvUSD

Curve Lending is a single side market




Curve core innovations

Stableswap
ve-Tokenomics (veCRV)

Soft-liquidation (crvUSD/curve lending)
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AMM

x*y=k
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AMM
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Divergence 1loss

Losses to liquidity providers due to price variation

Change in total liquidity value

-100.00%

0.00%

-25.00%

-50.00%

-75.00%

0% 100% 200% 300% 400% 500%

Current price as percentage of initial price
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ETH/BTC Pool

Ty
-0.47%

Impermanent Loss Calculator

This calculator uses Uniswap's constant product formula to determine
impermanent loss.

Fees are not included within results.

Initial Prices

Token A (ETH) - $1900

Token B (BTC) - | $29000

Future Prices

Token A -  $3400
Token B -  $63000
Results

Impermanent loss: 0.47%

If $500 of Token A and $500 of Token B were held
- Have 0.26 Token A and 0.02 Token B
- Value if held: $1,980.94

If $500 of Token A and $500 of Token B were provided as liquidity
- Have 0.29 Token A and 0.02 Token B (in liquidity pool)
- Value if providing liquidity: $1,971.67

.



ETH/USD Pool

Ty
-4.09%

Impermanent Loss Calculator

This calculator uses Uniswap's constant product formula to determine
impermanent loss.

Fees are not included within results.

Initial Prices

Token A (ETH) -  $1900

Token B (USD) -  $1

Future Prices

Token A - $3400

TokenB - $1

Results

Impermanent loss: 4.09%

If $500 of Token A and $500 of Token B were held
- Have 0.26 Token A and 500.00 Token B
- Value if held: $1,394.74

If $500 of Token A and $500 of Token B were provided as liquidity
- Have 0.20 Token A and 668.86 Token B (in liquidity pool)
- Value if providing liquidity: $1,337.71

.



ETH/USD Pool
ETH $S100
-66.6%

Impermanent Loss Calculator

This calculator uses Uniswap's constant product formula to determine
impermanent loss.

Fees are not included within results.
Initial Prices

Token A (ETH) -  $100

Token B (USD) - $1

Future Prices

Token A - | $3400

TokenB - $1

Results

Impermanent loss: 66.68%

If $500 of Token A and $500 of Token B were held
- Have 5.00 Token A and 500.00 Token B
- Value if held: $17,500.00

If $500 of Token A and $500 of Token B were provided as liquidity
- Have 0.86 Token A and 2,915.48 Token B (in liquidity pool)
- Value if providing liquidity: $5,830.95

?



Curve Stableswap

Uniswap V1 2018, curve stableswap in January 2020, Uniswap V2 2020, V3 2021

Permissionless: everyone can deploy a pool and be liquidity provider
Liquidity Pool Token is composable and fungible

Less slippage, less liquidity needed, because concentrated liquidity

?
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Curve Stableswap
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= Stableswap (v1) Invariant | Save Copy

contract

=0

desmos _Loghn [or [Senlp. 2 @

To exit full screen, press |F11
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crvUSD/USDT
pool

crvUSD/USDT

Chart Pool Activity

crvUSD /USDT~» | 2

- L NAE e

Expand ,”

G| % ||6hv

1.0000
e [ J |ll-1.. rerauigth
[ T' '”A“ - FI ; L!“ _ gkt i".u# T*“ 1‘* iﬂ L tui hh»uul‘“ﬂ“-{‘
‘ ‘ 0.9900
0.9850
0.9800
0.9750 k
17 21 25 Jul 5 9 13
Pool Details Your Details Advanced
Currency reserves Daily USD volume: 3.59M
USDT 2,671,742.77023 Liquidity utilization: 30.89% 5]
\"Uv ™ %
31002 0 EE0 Total LP Tokens staked: 10.43M
O crvUSD 8,971,246.61869 Staked percent: 90.63%
$0.99584 T 76.94%
Fee: 0.01%
USD total $11,608,350.17 [ DAO Ffee: 0.005%[5]
Virtual price: 1.010971372
Base VAPY [Z Learn more
Daily 0.55% Contracts
Weekly 0.71% Pool / Token 0x39..78F4 7 T
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WETH/pxETH

Chart Pool Activity Expand ,”
pXETH/WETH~ 2 o W | 1d~
1.0000
o —m—e U5 G
cav i 7.'*-*-*1"“"I I_.-ni 'll'l_,,,;,,a.l”—il‘ll' I__.ﬁ..J 3
............................................. 'Ii'r;.r,Thl,Iin
2 | I" 0.9950
..
1 I |
. B 0.9900
0.9850
Apr 15 May 15 Jun 15 Jul 15

Pool Details Advanced

Currency reserves Daily USD volume: 213,531

Liquidity utilization: 4.27% [

@ WETH 400.93679
Ig %

Mz O b Total LP Tokens staked: 1,435
pxETH 1,069.79542 Staked percent: 97.62%
$3,393.01 T 72.62%

Fee: 0.02%
USD total $4,997,286.12 [I DAO fee: 0.01%[3]
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tBTC/WBTC

Chart Pool Activity

tBTC/WBTC~ 2
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Pool Details Advanced

Currency reserves

#—, WBTC 146.69946
=’ $63,984.00 T 33.37%
@ tBTC 293.93924

$63,750.27 'O 66.63%
1ICN Fakal €720 N7N 7QC £& 1

Daily USD volume: 1.38M
Liquidity utilization: 4.92% [

Total LP Tokens staked: 21
Staked percent: 4.71%

Fee: 0.04%
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cryptoswap
USDC/WBTC/ETH

Chart Pool Activity Expand ,”

WETH/USDC~ 2 o w 1id~
4000.0000
| ."#m m\\n“! . 3800.0000
n I T 3600.0000
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Apr 15 May 15 Jun 15 Jul 1k
Pool Details Advanced
Currency reserves Daily USD volume: 4.02M
@ UsDC 10,518,763.17871 Liquidity utilization: 12.77% 3
$1.002 T 0% Total LP Tokens staked: 17,283
Q WBTC 163.57623 Staked percent: 99.92%
-’ $63,984.00 T 33.13%
Fee: 0.0383%
(6 ETH 3,082.95198 DAO fee: 0.0191%[5]
$3,433.50 T 33.51%
FICREAEa] e a AARTaT A Virtual price: 1.00832354 3
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Uni V2
USDC/USDT

Explore > Pools > USDC /7 USDT 0x

G UsSDC /USDT =

$52.42M

Past year

AuG 2023 t 2023
Aug 202 Oct 202

2024 Mar 2024

iH 1D 1w 1M @Y

$800.0K
May 2024 Jul 2024

Volume v

Stats

Pool balances

2.4M @ USDC

TVL

$4'7M a 0.049

$49.4K .

24H fees

$14811

+ Add liquidity

24M @ USDT
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Uni V2
ETH/USDT

Explore > Pools > ETH /7 USDT 0>

@p ETH/USDT =

$3.21B

Past year

lloo'lll.-o.o"'ll'lllllllIlll
Aug 2023 Oct 2023 2024

iD 1w 1M @Y

Mar 2024 N

Volume v

Stats
Pool balances

17.8K @ ETH

$121'2M a 1.03%
$4.3M 4 93.90%

24H fees

$13.0K

+ Add liquidity

60.6M @ USDT
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Uni V3
ETH/USDT

Explore > Pools > ETH / USDT 0x

@4 ETH/USDT o=

$6.28B

Past year

$300.0M
$200.0M
£100.0M
ooo-'.o.0...."|III|III||Il""'I|I||I‘||I'|‘IIII||I
Aug 2023 Oct 2023 2024 May 2024 Jul 2024

2024 Mar

Volume v

Stats

Pool balances

17K @ ETH

TVL

$89.3M . s,

24H volume

$21 .6M . 37.69%

24H fees

$64.8K

+ Add liquidity

49.4M @ USDT

*



Uni V3
Ticks!

Explore > Pools > ETH / USDT Ox4e68...
@ eTH/uUsDT ¢

1WETH = 3401.58 USDT
1USDT = 0.000293981 WETH

Active tick range

& Copy link

X Share to Twitter

Liquidity v

+ Add liquidity

Stats

Pool balances

17K @ ETH 49.4M @ USDT

TVL

$89.3M .. ...

$21 .6M . 16.25%

24H fe

$64.8K

*



Explore > Pools > USDC /7 USDT Ox + Add liquidity

&P usDC/UsDT

1USDC = 0.9994 USDT
1USDT =1.0006 USDC

U n i V3 . ’ 69.9M ® USDC 6.3M @ USDT
Ticks! o

$76.2M.
$20.4M ...

24H fees

Liquidity v $ 2 .0 K

*



Uni V3
Liquidity

Add liquidity

Select pair

@® ETH

0.30% fee tier

68% select

Set price range

Low price

2489.9344

USDT per ETH

Current price:

3,407.74

USDT perETH

Full range

ETH

*



Uni V3

NFT

«B

& ARB/ETH

Price range Clo

A Liquidity
ARB/WETH
. 0.3%

Min price

997.902

ARB per ETH

Current price

4,621.58
ARB per ETH

Increase liquidity

?



curve e
DAI/USDC/U
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Pooled finance vs termed finance

Pooled finance (DeFi)
- continuous, composable, fungible, simple, endless

Termed finance (TradFi)
- none continuous, non fungible, has an end, expiry date, otc, clob, price

D



Sell LP token
on cowswap

Swap Limit TWAP

& 3Crv v

@cETH v 0.305422

Balance: 0.557703 ETH = $1,037.5
Receive (incl. costs) ® 0.301104

1ETH = 3,274.153 3Crv (= $3,385.47)

Insufficient 3Crv balance

*



Use LP token
as collateral
on lending
markets

Vault Allocation Breakdown Edit properties

Allocation % Vault Supply Collateral Liquidation LTV Net APY

771,683.34 crvUSD $768.36k % stkcvxcrvCRVUSDTBTCWSTETH-morpho n

39.96% 632,320.65 crvUSD $629.6k #® stkcvxTryLSD-morpho [l

86,430.66 crvUSD $86.05k stkcvxcrvUSDCWBTCWETH-morpho n

81,738.89 crvUSD $81.38k % stkcvxcrvUSDETHCRV-morpho ! ]

10,004.82 crvUSD $9961.84 ® stkcvxcrvUSDTWBTCWETH-morpho [l

0.00 crvUSD $0 0x000...00




Complexity and Design Space

Uni V3 and frictions

NFT positions -> liquidity position management tools -> value extraction

*



Outlook for curve

- Make swaps better!

- We work on a ETH market, currently one of the token the market has to be
crvUSD

- More integration and tools build on curve lending

- More chains

- Curve light, AMM side

*



More info

curve.fi
tg bot @curve_monitor_backup
curvemonitor.com
crvhub.com
resources.curve.fi
docs.curve.fi
tg or Discord

?
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Anon Mo (Docs)
Michael Egorov
All curve contributors
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