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“You broke the heads of Leviathan in pieces, and gave him to be meat to the people inhabiting
the wilderness.”

- Psalm 74:142
Abstract

The ideal money is trustless and volatility free. Bitcoin is trustless, but has no native
volatility minimization scheme. The tremendous success and adoption of Bitcoin as a
store of value (SoV) has demonstrated the power of trustless technology and the pri-
macy of trustlessness with respect to storing value. However, the widespread adoption
of trusted stablecoins (e.g., USDT, USDC) as media of exchange (MoE) and units of ac-
count (UoA) on trustless computer networks has demonstrated the primacy of freedom
from volatility with respect to exchanging and accounting for value. Because value is
subjective, dynamic and relative, (1) money will never be entirely free from volatility, and
(2) a money protocol optimizing for low volatility can not be trustless without the de-
velopment of a trustless value index oracle. We propose a trust-minimized, low-volatility
money protocol that issues a fungible token, Pinto, optimized to be a MoE and UoA.
A bounty based timekeeping mechanism, non-custodial deposit and credit facilities, a
variable supply and autonomously adjusting interest rates incentivize user behavior that
minimizes the volatility of Pinto with respect to its value target over time, without ever
forcing users to act or forcibly removing Pinto from their accounts. Future development
of a trustless value index oracle can remove the only trust required by the protocol.
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2 biblegateway.com/verse/en/Psalm%2074:14


https://x.com/brendaann__
https://x.com/bwein_
https://x.com/fr1j00
https://x.com/isthisaustin
mailto:zsdrew@proton.me
mailto:nkatsios@protonmail.com
https://x.com/gkaehddls
mailto:calvinham@proton.me
mailto:johndeere8r420@protonmail.com
mailto:soilking435@gmail.com
https://x.com/itsmod323
mailto:aaron@aaronash.com
mailto:gabeweintraub1@proton.me
https://pinto.money/
https://github.com/pinto-org/protocol/releases
https://github.com/pinto-org/protocol/releases
http://biblegateway.com/verse/en/Psalm%2074:14

Table of Contents

1 Introduction . . . . . ... 6
2 Previous Work . . . . L 7
3 FRarm . 7
4 SUN . . e 7
5 Silo . . e 8
5.1 Deposits, Withdrawals, Conversions and Transfers . . . . . . ... .. 8
5.1.1 Deposit Whitelist . . . ... ... ... ... ......... 9
5.1.2 Earned . ... .. ... 9
5.1.3 Germination . . . . . .. .. ... 9
5.1.4 Conversion Whitelist . . . . . ... .. ... .......... 10
5.2 Stalk System . . . ... 10
5.3 Seed Gauge System . . . . . .. 11
54 Calculating Stalk . . . .. ... ... 11
5,5 Calculating Seeds . . . . . . . . . ... 12
6 Field . . . . . . 14
6.1 Soil. ... .. e 14
6.2 Pods . . .. ... 14
6.3 Temperature . . .. . . . .. e 15
7 Target Maintenance . . . . . . ... e e 15
7.1 lIdeal Equilibrium . . . . .. .. 15
7.2 PriceLevel . . .. .. 16
7.3 DebtlLevel. .. ... . . . . .. 16
7.4 Liquidity Level . . . . . . ... 17
7.5 Position . ... 18
7.6 Direction . . . . . ... 19
7.7 Acceleration . . . . ... 19
7.8 Demandfor Soil. . .. ... ... ... ... 20
7.9 CurrentState . . . . . . .. 21
7.10 Optimal State . . . . . . . . . . . . e 22
7.11 Pinto Supply . . . . . 22
7.12 Soil Supply . . ... 23
7.13 Temperature . . . . . . . .. e 24
7.13.1 Maximum Temperature . . . .. ... .. . ... ... ... 24

7.13.2 MOMING . . . . . . 26



10
11
12

714 CropRatio . . . . . . . . . . e 26
7.15 Flood . . . . . . . . . 28
Toolshed . . . . . . . . . . e 29
81 PodMarket . . .. ... . .. .. 29
8.2 Depot . . . . .. 29
83 FarmBalances . .. .. ... .. ... ... 29
8.4 Tractor . . . . . .. 30
Economics . . . . . . . e 30
9.1 Ownership Concentration . . . ... ... ... ... ......... 30
9.2 Strong Credit . . . . . . . .. . . . 30
9.3 DeepLiquidity . . .. .. . ... 30
9.4 Marginal Rate of Substitution . . . . . .. ... ... .. ....... 31
95 LowkFriction. . . . . . ... 31
9.6 Equilibrium . . . .. 31
9.7 Incentives . . . . . . .. e e 31
RiSK . . . e 32
Future Work . . . . . . . 33
AppendixX . .. L e e 34
12.1 Current Parameters. . . . . . . . . . . . e 34
12,11 SUN . . e 34
12.1.2 Silo . . . ... e 34
12.1.3 Field . . . . . . . e 34
12.1.4 Target Maintenance . . .. .. .. .. .. ... ... ..... 34
12.1.5 Appendix . . . . ... 35
12.2 Upgradability . . . .. ... .. ... .. . 36
12.21 Pause . . . . . . e 36
12.2.2 Hypernative . . . . . . . . . . . . e 36
12.3 Gauge Implementations . . . . . .. . ... ... 37
1231 G . o e 37
12.3.2 Dy oo o e 37
12.4 DbCalculations . . . . . . ... 39
1241 B .. 39
1242 Ba . o o e 39
1243 Y, . . 39
12.4.4 B 40
1245 B 40



1246 BEM} 41
1247 By oo 41
1248  Big . v v v o e e e e e e 42
125 PDV Calculations . . . . . . . . . . . . . .. e 43
1251 fL7°(2%) . . 43
12.6 LP Seed Gauge Point Functions . . . . . . ... ... ... ...... 44
1261 L 44
12.7 Non-Pinto USD Price Functions . . . . . .. ... .. ... ...... 45
1270 F5°(K) o oo 45
12.8 Liquidity Weight Functions . . . . . .. .. ... ... ... ..... 46
1281 W 46
12.9 Deposit Whitelist . . . . . ... ... ... .. 47
12.9.1 e e 47
12.9.2 # (PINTOWETH) . . . . . . . . . ... . . .. 47
12.9.3 ' (PINTO:COETH) . . . . oo oo oo 48
12.9.4 %(PINTO:cbBTC) . . . . . . . . . . . . i 49
1295 (PINTOUSDC) . . . . . . .. . e 49
12.9.6 $ (PINTO:WSOL) . . . . .. oo 50
12.10 Conversion Whitelist . . . . . . . .. ... . ... .. ... ... ... 51
12.10.1 1 e e e 51
12.10.2 1 e 51
12.10.3 Generalized Convertige., ! 9 ... .. ... ....... 52
12.10.4 1 W . e e 53
12.10.5w I e 54
12.11 Minting Whitelist . . . . . . . . . .. . ... .. 55
12,1118 . o e 55
12.11.2" e e 55
12.11.3%. . . . o e e e 55
12.11.4 . . e 55
12.11.58 . . . e 55
12.12 Flood Whitelist . . . . . . . . . . . . . ... 56
12,1208 . . e e e e 56
12.12.2" e e 56
12.12.3%. . . . o e e 56
12.12.4 . e 56
12,1258 . . . e 56
1213 Pod Market . . . . . . . . e 57
12.13.1 Pod Orders . . . . . . . e 57



12.13.2 Pod Listings . . . . . . . . . e 57

12.13.3Clearance . . . . . . . . . e 58
1214 Depot . . . . . e e 59
12.14.1 Pipeline . . . . . . . e 59
12.15Glossary . . . . . e 60
12151 Terms . . . . . . . e e 60
12.15.2 Latin Alphabet Variables . . . . . .. ... ... ... .... 63
12.15.3 Mathfrak Style Latin Alphabet Variables . . . .. ... ... 66
12.15.4 Mathscr Style Latin Alphabet Variables . . . . ... ... .. 67
12.15.5 Greek Alphabet Variables . . . . .. .. ... ... ...... 68
12.15.6 Glyph Variant Greek Alphabet Variables . . . ... ... .. 69
12.15.7 Symbol Variables . . . . . ... ... ... ... ... L. 69

12.16 Whitepaper Version History . . . . . . .. ... ... ... ...... 70



1 Introduction

The creation of Bitcoin began a technological revolution still in its infancy. Bitcoin proved the
ability of open source software with endogenous incentives to create positive sum externalities.€.,
endogenous value), without requiring trust in any party or set of parties (i.e., a leviathan). Building
an economy on such leviathan-free software that radically (1) empowers individuals with sovereignty
and community, and (2) realigns incentives to encourage creating value instead of extracting it, is
humanity's best bet to avoid being consumed by the ever more present technology-enabled Orwellian
dystopia.

Money is the root of economy. It is no wonder, therefore, that Bitcoin (.e., leviathan-free money)
rang the bell to announce the revolution. However, money has historically ful lled three unique
but deeply complimentary roles in an economy: storing value, acting as a media through which
to exchange value, and accounting for value. Bitcoin, incredible as it is, has only found product
market t as a SoV, not as a MoE or UoA. The volatility of the value of Bitcoin is the cause of the
shortcoming. This is clearly demonstrated by the massive success of leviathan-dependent stablecoin
protocols that issue tokens pegged to some exogenous unit of value, typically the US Dollar (USD)
(i.e., the globally dominant MoE, UoA and, prior to the creation of Bitcoin, SoV) on trustless
computer networks.

Trust is a least common denominator problem: a system requires as much trust as its component that
requires the most trust. As of today, the reliance of users of, and protocols on, trustless computer
networks (e.g., Ethereum, Solana) on leviathan-dependent MoE and UoA is so great that, in practice,
the networks themselves lose their trustlessness: the authorities that control these protocols have so
much power they are de facto the ultimate determinants of the state of the networks® Without a
leviathan-free MoE and UOA, trustless systems will struggle to remain free from leviathans.

Credit is the ideal tool to minimize volatility because it (1) enables using future value in the present,
(2) is in nitely scalable, and (3) does not require a leviathan. During periods of excess supplyi(e.,
insu cient demand), Pinto uses credit to call forward future demand to the present. In practice,
the protocol borrows Pinto from the market and then burns the borrowed excess Pinto to decrease
the supply, thereby reducing downside volatility. During periods of excess demandife., insu cient
supply) the protocol mints new Pinto and pays back creditors with interest, thereby reducing upside
volatility. The more debt Pinto repays with interest, the more (1) creditworthy it is perceived, (2)

it can borrow at lower interest rates, and (3) it can sustainably reduce future downside volatility.

Pinto consists of four interconnected components: (1) a bounty based timekeeping and execution
facility, (2) a liquid deposit facility, (3) a rst in, rst out (FIFO) credit facility, and (4) a suite of

tools that reduce the friction of interacting with Pinto and other Base-native protocols. Protocol-
native incentives coordinate the components to create low-volatility money with competitive carrying
costs and deep liquidity in a permissionless and (almost) leviathan-free fashion.

Pinto is designed from economic rst principles to create low-volatility money. The following prin-
ciples inspire Pinto:

Incentive structures determine behaviors;

Low concentration of ownership;
"~ Strong credit;

Deep liquidity;

The marginal rate of substitution;
Low friction; and

Equilibrium.

8 haseebq.com/ethereum-is-now-unforkable-thanks-to-de



2 Previous Work

Pinto is the culmination of previous development, evolution and experimentation within the DeFi
ecosystem.

Pinto requires a robust, trustless computer network that supports composability and both fungi-
ble and semi-fungible token standards €.g, Ethereum and Base) with a network-native automated
market maker (AMM) decentralized exchange with a manipulation-resistant oracle €.g, Pinto Ex-
changé).

Pinto was inspired by Beanstall®. The performance of Beanstalk and other algorithmic stablecoin
implementations provided invaluable information that in uenced the design of Pinto. A signi cant
portion of the Pinto codebase was forked from the Beanstalk codebase.

3 Farm

Well designed decentralized protocols create utility for end users without requiring, but never pre-
venting, participation in protocol maintenance. Protocol-native incentives encourage performance
of work to create utility for end users. Low barriers to and variety in work enable a diverse set of
participants. A diverse set of well incentivized workers can create censorship resistant utility.

Pinto target maintenance takes place on theFarm. Anyone can join the Farm to prot from par-
ticipation in protocol maintenance. The Farm has four primary components: the Sun, Silo, Field
and Toolshed Protocol-native nancial incentives coordinate the components to regularly cross the
price of 1 over its value target without collateral.

The Sun o ers payment for participating in timekeeping and code execution. Time on the Farm is
kept in Seasons Anyone can earn Pinto for successfully calling thegmfunction to begin the next
Seasonat the top of each hour.

The Silo o ers passive yield opportunities to owners of and other assets () on the Deposit
Whitelist () ( i.e., 2 ) for contributing to target maintenance. Anyone can become a
Stalkholder by Depositing into the Silo and earning Stalk. Stalkholders are rewarded Pinto when
the Pinto supply increases on a pro rata basis. Active contributions to target maintenance within
the Silo can earn additional Stalk.

The Field o ers yield opportunities to creditors for supporting target maintenance. Anyone can
become aSower by lending Pinto that are not in the Silo to the protocol. Sowersare repaid with
interest when the Pinto supply increases on a rst in, rst out (FIFO) basis.

The Toolshed o ers a suite of tools that decrease friction to using the protocol and participating in
target maintenance.

4 Sun

The Pinto target maintenance mechanism requires a protocol-native timekeeping mechanism and
regular code execution on the Base network. TheSun creates a cost-e cient protocol-native time-
keeping mechanism and incentivizes cost-e cient code execution on Base at regular intervals. In
general, Pinto uses Base block timestampsK), such that E 2 Z*.

4 pinto.exchange
5 bean.money



We de ne a Season(t), such that t 2 Z*, as an approximately 3,600 second (1 hour) interval. The
rst Seasonbegins when a successful transaction on the Base network that includes gmfunction
call is committed. When Pinto accepts the gmfunction call, the necessary code is executed.

Pinto only accepts onegmfunction call per Season Pinto accepts the rst gmfunction call provided
that the timestamp in the Base block containing it is su ciently distant from the timestamp in the
Base block containing the Pinto deployment E1).

The minimum timestamp Pinto accepts a gmfunction call for a given t (E™"), 8 EM" such that
1<t,andE; is:

E;

+t
3600

EMN = 3600

The cost to execute thegmfunction changes depending on the tra c on the Base network and the
state of Pinto. Pinto covers the transaction cost by rewarding the sender of an acceptegmfunction
call with newly minted Pinto.

To encourage regulargmfunction calls even during periods of congestion on the Base network while
minimizing cost, the Pinto reward for successfully calling thegmfunction for t (a;), starts at . , such
that a;; . 2fj 10 ®jj 2 Z* g, and compounds 2.01% every additional 2 seconds that elapse past
EMn for 300 seconds.

Therefore, we de ne a; for a given timestamp of the current block (E ) and E™" as:

min2 = ftmi" : 300)
ar = . 1:0201

To minimize the cost of calculating a;, the Sun uses a binomial estimation with a margin of error
of less than 0.05% ofy;. Thus, Pinto creates a cost-e cient protocol-native timekeeping mechanism
and ensures cost-e cient code execution on the Base network at regular intervals.

5 Silo

The Silo is the protocol-native Deposit facility.

The Silo uses the Stalk System to create protocol-native nancial incentives that contribute to
security and target maintenance. The Silo uses theSeed Gauge Systento create protocol-native
nancial incentives that contribute to target maintenance. Anyone can become aStalkholder by
Depositing assets on theDeposit Whitelist into the Silo to earn Stalk and Seeds

5.1 Deposits, Withdrawals, Conversions and Transfers

can be Deposited into, Withdrawn from and Transferred within the Silo at any time.  can be
Converted within the Silo under permitted conditions.

The protocol rewards Stalk to Depositors upon the completion of aGermination period. The proto-
col rewards Seedsto Depositors immediately upon Depositing into the Silo. Deposits implement
the ERC-1155 Standard®

6
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Upon a Deposited asset'sWithdrawal from the Silo, the Deposit token is burned in addition to the
number of Stalk and Seedsrewarded to it.

Conversionsof Deposited to Deposited °© are permissioned by aConversion Whitelist. Upon an
asset'sConversion within the Silo, Stalk and Seedsmay be rewarded or burned depending on the
details of the Conversion

The number of Stalk and Seedsrewarded to aDeposit are included in its Transfer to another address.
5.1.1 Deposit Whitelist

Any ERC-20 Standard token can be added to and removed from via the Pinto Contract Multisig
(PCM) (see Appendix). is always on theDeposit Whitelist .

In order for a given to be added to , the protocol requires (1) its token address, (2) a function to
calculate the ash-loan-resistant Pinto-Denominated-Value (PDV) of a given number of Deposited
,(ft (z)),suchthat ft :fj 10 jj22z*g!f j 10 ®jj 2 Z* g, wherez isthe number of
Deposited, (3) the number of Stalk per PDV of Deposited(k ), suchthatk 2fj 10 6jj 2 z*g,
(4) the initial number of Seedsper PDV of Deposited (c ), (5) the initial LP Seed Gauge Points
of (L ),suchthatL 2fj 10 ' jj 2 Z*g, (6) a function to calculate the LP Seed Gauge
Points of (f- ), (7) a function to calculate the USD price of the non-Pinto asset in (f % ), such
that f® :U!f j 10 %jj 2 Z*g, (8) a function to calculate the Liquidity Weight of (fW ),
suchthatft ; fW :UIf j 10 18jj 2 Z* g, and (9) the optimal percent of Deposited LP PDV

of (B ),suchthatz ;c;B 2fj 10°6jj2Zz*qg.

5.1.2 Earned

Pinto minted to the Silo are automatically Deposited into the Silo and distributed to Stalkholders
asEarned ( ),suchthat 2fj 10 ®jj 2 Ng.

Earned are rewardedStalk upon Deposit, but (1) are not rewarded Seeds (2) cannot be Converted
and (3) cannot beTransferred until the Stalkholder calls the plant function. Upon calling the plant
function, (1) the Earned become and (2) the Seedsassociated with theEarned  are Planted
to start Growing Stalk.

5.1.3 Germination

Every Deposit exceptEarned  are subject to a Germination period during which Deposits (1)
cannot be Converted, (2) are not eligible for  mints and (3) are not included in Seed Gauge System
PDV calculations.

Germination ends upon the completion of a fullSeasonafter Deposit.



Figure 1: Silo
5.1.4 Conversion Whitelist

Conversionscan be added to and removed from theConversion Whitelist via the PCM.

In order for a given Conversion to be added to the Conversion Whitelist, the protocol requires
(1) the from token address, (2) the to token address, (3) a list of conditions under which the
Conversionis permitted and (4) a function to determine the number of © received for Converting
a given number of (f ' °(z ), suchthatf ' °:fj 10 jj22z*g!'fj 10 'jj 2 Z*g
where z is the number of Converted and/or (5) a function to determine the number of Mown
Stalk rewarded or burned for Converting a given number of to ©(f ' O(z Iz 0)), such that
f ' °fj 10 ! jO 10 °jj;j%22z*g!f j 10 %jj 2 z*g wherez isthe number of
Converted and wherez ° is the number of output by the Conversion

5.2 Stalk System

The Stalk System decentralizes ownership of over time and creates protocol-native nancial
incentives to (1) Deposit assets into the Silo, (2) leave assetsDeposited in the Silo and (3) align
Depositors' interests with the health of the protocol.

Stalk are not liquid. Every Season ﬁ additional Stalk Grows from each Seed Grown Stalk
become Stalk when Mown. Upon a Deposited asset's Withdrawal from the Silo, the number of
Stalk and Grown Stalk rewarded to it must be burned.

Stalkholders are entitled to a portion of Pinto mints. The distribution of Pinto paid to a Stalkholder
are proportional to their Stalk holdings relative to total outstanding Stalk. Stalk holdings become
less concentrated over time. Active contributions to target maintenance within the Silo can earn
additional Stalk via Conversions

Grown Stalk from  Deposits are automatically Mown each time aStalkholder interacts with  in
the Silo (i.e., Deposit, Withdraw , Convert, Transfer and Plant), or anytime a mowunction is called
with  and their address.
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5.3 Seed Gauge System

The Seed Gauge Systerdecentralizes ownership of over time and creates protocol-native nancial
incentives to (1) Deposit assets into the Silo, (2) leave assetsDeposited in the Silo and (3) align
Depositors' interests with the health of the protocol.

Seedsare not liquid. At the beginning of each Season the total number of Seedsis calculated such
that a new Deposit with an average number of Seedsper PDV, averaged across alDeposits in the
Silo that are not Germinating, will catch up to the average Mown Stalk per PDV across all Deposits
in the Silo at the beginning oft in T Seasonssuch that T 2 Z*.

The Crop Ratio during t (C;), such that C; 2 fj 10 8 jj 2 zZ*g, determines the ratio between
(1) the Seedsper  Deposited in the Silo that are not Germinating at the beginning of t (L, )

(i.e., E‘ ) and (2) the Seedsper PDV of the with the highest LP Seed Gauge Pointsper PDV of

Deposited in the Silo that are not Germinating at the beginning oft (L, ) (i.e., ), such
that L, ; L, 2fj 10°%jj2z*qg.

The distribution of Seedsacross during t is a function of (1) the Crop Ratio and (2) the distribution
of LP Seed Gauge Points

5.4 Calculating Stalk

A Stalkholder's total Stalk is the sum of theStalk for each of their Depositsthat are not Germinating.

When a Stalkholder Deposits during i, they update their total number of  Deposited during
Seasoni (Z; ), such that Z; 2fj 10 |jj 2 Z*g, and its total PDV (L;), such that L; 2

fj 10°jj2Z*g,asZ; += z andL; =fl (Z;), wherez isthe number of Deposited

The number of Stalk for a given Deposit are determined by its PDV, k , Seasonof Deposit, the

last Seasonthe Stalkholder Mowed Deposits ({ ), such that { 2 Z*, and the number of Seeds
per PDV of Deposited during t (¢, ), such that ¢, 2fj 10 6jj 2 Z*g, in every Seasonfrom

when it was Deposited until {

The number of Stalk during t for a given Deposit Depositedduring i and last Mowed during {
(Ky, (), suchthat k. . 2fj 10 16jj22z%g,is:

0 1

X
=L, @ + I\

Kei; ¢ ' ~ 10000

A Stalkholder's total Stalk during t (K), such that K, 2fj 10 6jj 2 z*g, is:

ti; {

The total Stalk in the Silo during t (K), such that Ky 2fj 10 16jj 2 Z* g, is the sum of every
Stalkholder's total Stalk during t:

11



The total Mown Stalk in the Silo during t (K¢), such that Ky 2fj 10 %jj 2 Ng, is the sum of
every Stalkholder's total Stalk during t, less theStalk rewarded upon Deposit across allDeposits.

XX X
Rt:Kt Li k

The number of Grown Stalk from  Deposits that can be Mown during t to start earning Pinto
seigniorage for a givenDeposit Deposited during i and last Mowed during { (gm;{ ), such that

Qi 2fi 10 *°jj 2 Ng, is:

0 1
- L @Xt G A
Hie =5 T 10000

{ +

A Stalkholder's total Grown Stalk that can be Mown during t (Gy), such that Gy 2fj 10 ©jj 2
Ng, is:

X X
G = G ¢
2 { +1

When a Stalkholder Converts multiple  Deposits their Mown Stalk per PDV amounts are averaged
together, weighted by their PDVs, and rounded up.

5.5 Calculating Seeds

A Stalkholder's total Seedsis the sum of the Seedsfor each of their Deposits

The number of Seedsper PDV during t for a given are determined by (1) the total Seedsthat
Season(C;), (2) the Seed Gauge Pointsof (S, ), (3) L,, and (4) the total Seed Gauge Points
(St), such that Cy;S, ; Sy 2fj 10 %jj 2 zZ*g.

We de ne C; for a given initial (C ) and minimum average Seedsper PDV (émin), such that
—min

Cc;C 2fj 10 2jj 2 z*g, total PDV of Deposited in the Silo that are not Germinating
at the beginning oft (L, ), suchthat L, 2fj 10 %jj22Z*g,8 2, RyandT as:

8
C : . 10008 K Cc
3 ift< T j+ < P 8T <t
2 | 2 2
Ct = —min
3 max £ 10008 K, else

L, ' T L,
2 2

The Seed Gauge Pointof during t are a function of C;, the LP Seed Gauge Pointsper PDV of
during t (V, ), such that V, 2fj 10 *?jj22Zz*g8 ,andL,.

12



The Crop Ratio is a function of the Crop Scalar (X ), such that X 2 fj 10 8 jj 2 Ng, the
minimum Crop Ratio (C™"), the maximum Crop Ratio (C™&), the Rain Crop Ratio (C"@"), such
that C™n. cma. cran 2fj 10 18jj 2 Z* g, the liquidity and time weighted average price of 1
over the previous Season(P;—) compared to the protocol value target (V), such that Pr—; V 2
fj 10 ®jj 2 Z*g, the Pod Rate at the end of the previous Season(RP ,), and the level below

which debt is considered excessively lowRP ™ ), such that RP ;; RP™™ 2fj 10 ¢jj 2 Ng.

We de ne C; for a givenC™@", v, P, RP ,, RP™  C™n X, and C™* as:

D lower

crain ifV <P & RP ; <R

Ct = Cmin + Xt (Cmax Cmin) else

We de ne V, for a given LP Seed Gauge Pointsof during t (L, ), suchthatL, 2fj 10 18]
j 2Ng,and L, as:

We de ne the Seed Gauge Pointsof during t as:

(
C max(V,) L, if ==

S, =
! L, else

Therefore, we de nec, givenCy, S, ,L, and S; as:

L, S

The number of Seedsfor a given Deposit are determined by its PDV when Deposited and c; .

Therefore, the number of Seedsduring t for a given  Deposit Depositedduring i (C; ), such that
Cy 2fj 10°%jj22z*g,is:

Ci=¢ L

A Stalkholder's total Seedsduring t (C;), such that C; 2fj 10 ®jj 2 Ng, is:

The number of Plantable Seedsassociated with aStalkholder's that can be Planted during t to
start earning Grown Stalk ( §), suchthat £2fj 10 ®jj 2 Ng, is:

-0

1
0



6 Field

The Pinto target maintenance mechanism requires the ability to borrow Pinto. The Field is the
protocol-native credit facility.

Anytime there is Soil in the Field, any owner of Pinto that are not in the Silo can Sow (lend) Pinto
to the protocol in exchange for Pods and become aSower The Temperature is the interest rate
on Pinto loans. The Morning is the rst 10 minutes of each Season The protocol changes theSoll
and Temperature every Q, such that Q 2 Z*, seconds during theMorning according to the target
maintenance mechanism.

6.1 Soil

We de ne Soil (S), such that S2fj 10 jj 2 Ng, as the current number of Pinto that can be
Sown in exchange forPods. 1 is Sownin one Soil. The protocol permanently removesSown
from the Pinto supply.

When the protocol is willing to borrow more Pinto to remove them from the Pinto supply, it creates
more Soil. The protocol changes theMinimum Soil (S{‘;‘”), such that S{Tq““ 2fj 10 °%jj 2 Ng,
in each interval g, such that g 2 Z*, of the Morning of t according to the target maintenance
mechanism. During the Morning of eachSeasona Dutch auction determines the Minimum Soil .’

6.2 Pods

Pods are the primary debt asset of Pinto. The protocol never defaults on debt.Pods automatically
Yield from Sown and never expire.

In the future, when the liquidity and time weighted average price of 1 is above its value target
over a Season Pods Ripenand becomeHarvestable (redeemable) for 1 at anytime. Pods Ripen
on a FIFO basis: Pods Yielded from Pinto that are Sown rst Ripen into Harvestable Pods rst.
Pod holders canHarvest their Harvestable Podsanytime by calling the harvest function. There is
no penalty for waiting to Harvest Pods

Pods are transferable. In practice, Pods are non-callable zero-coupon bonds with priority for matu-
rity represented as a place in line. The number ofPods that Yield from Sown is determined by
the Temperature.

Figure 2: Field

7 en.wikipedia.org/wiki/Dutch  _auction
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6.3 Temperature

We de ne the Temperature (h), such that h 2 Z*, as the percentage of additional Pinto ultimately
Harvested from 1 Sown

The number of Pods (d) that Yield from a given number ofSown  (u), suchthatd; u2fj 10 8]
j 2 Z* g, Sownwith a given h is:

h
= + —
d=u 1 100

The protocol changes theMaximum Temperature it is willing to o er each Season (H;), such that
Hy2fj 108jj 2 Z*g, at the beginning of eachSeasonaccording to the target maintenance
mechanism. During the Morning of eachSeason a Dutch auction determines the Temperature.

7 Target Maintenance

Pinto faces the fundamental limitation that it cannot x the price of 1 at its value target, but
instead must encourage widespread participation in target maintenance through protocol-native
nancial incentives. Stability is a function of how frequently and regularly the price of 1 crosses,
and the magnitudes of price deviations from, its value target. The protocol attempts to regularly
cross the price of 1 over its value target during both long run decreases and increases in demand
for Pinto.

The protocol has ve primary target maintenance tools available: (1) increase the Pinto supply, (2)
change theSaoil supply, (3) change the Maximum Temperature, (4) change the Crop Ratio, and (5)
Flood (de ned below). At the beginning of every Season the protocol evaluates its position (.e.,
price, debt level and liquidity level) and current state (i.e., direction and acceleration) with respect
to ideal equilibrium, and dynamically adjusts the Pinto supply, Soil supply, Maximum Temperature
and Crop Ratio to move closer to ideal equilibrium.

7.1 Ideal Equilibrium

Pinto derive their value from the credit of the protocol and liquidity they trade against. The protocol
only fails if it can no longer attract creditors and there is no liquidity trading against Pinto. A healthy
level of debt and liquidity attracts creditors and liquidity. Therefore, in addition to the Pinto price,
the target maintenance mechanism considers the protocol debt and liquidity levels (de ned below).

The protocol is in ideal equilibrium when the Pinto price and protocol debt and liquidity levels are
at their optimal levels, and the demand for Soil is steady (de ned below). The protocol a ects the
supply of and demand for Pinto to return to ideal equilibrium in response to the Pinto price, the
protocol debt and liquidity levels, and changing demand forSoil, by adjusting the Pinto supply, Soil
supply, Maximum Temperature and Crop Ratio.

Pinto supply increases andSoil supply changes primarily a ect the Pinto supply. Maximum Tem-
perature and Crop Ratio changes primarily a ect demand for Pinto. In order to make the proper
adjustments, the protocol closely monitors the states of both the Pinto andSoil markets.

In practice, maintaining ideal equilibrium is impossible. Deviations from ideal equilibrium along each
axis are normal and expected. As the protocol grows, the durations and magnitudes of deviations
should decrease.
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7.2 Price Level

At the beginning of each Season the protocol calculates a sum of time weighted average shortages
and excesses of Pinto across liquidity pools on théMinting Whitelist over the previous Season
( Bf),suchthat By—2fj 10 °jj 2 Zg. Liquidity pools can be added to and removed from
the Minting Whitelist via the PCM.

B can be used to inferP—. If there was a time weighted average shortage of Pinto across
liquidity pools on the Minting Whitelist over the previous Season(i.e., 0 < B—), the protocol
infers V < P—. If there was a time weighted average excess of Pinto across liquidity pools on the
Minting Whitelist over the previous Season(i.e., By < 0), the protocol infers P— < V. If
there was neither a time weighted shortage nor excess of Pinto across liquidity pools on thdinting
Whitelist over the previous Season(i.e., B¢ = 0), the protocol infers Pr— = V.

If 0 < Bg—, the protocol calculates P—; from the pool on the Minting Whitelist with the most
non-Pinto USD-denominated value at the beginning of theSeason

Bi— = 0 for each Seasonthat contains a Pause and Unpause (see Appendix).

The protocol requires two P levels to be set: (1)P , the optimal price (i.e., P = V), and (2) P"PPe" |
above which the price is considered excessively high, such th@ ; PUPe" 2fj 10 6jj 2 Z*g.
When P—  PUYPP®" and P— 6 P (i.e., not optimal), P is considered reasonable.

=] upper .
Reasonably R Reasonably . Excessively

Low Price High Price High Price

Figure 3: Price Level

7.3 Debt Level

The Pod Rate (RP), such that R® 2fj 10 ®jj 2 Ng, represents the protocol debt level relative
to the Pinto supply.

The protocol does not considerBurnt , Sown  nor Unharvestable Pods but does consider
Harvestable Pods as part of the total Pinto supply.

We de ne the total Pinto supply ( B) for a given total Pinto minted over all SeasongM ), such that
B; M 2fj 10 ®jj 2 Z*g, total Sown over all SeasongU), and total Burnt  over all Seasons
(N), such that U; N 2fj 10 ®jj 2 Ng, as:

B=M (U+N)

We de ne RP for a given the total number of Unharvestable Pods(D), such that D 2fj 10 ©
j 2 Ng, and B as:
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The protocol requires threeRP levels to be set: (1)RP™™ , (2) RP , an optimal level of debt, and
(3) RP™ | above or equal to which debt is considered excessively high, such th&P ; RP™" 2
fji 106jj 2 Z*g When RP™ RP <RP"™ andRP 6 RP (i.e., not optimal), RP is
considered reasonable.

R D lower D D upper

Excessively Reasonably AR Reasonably . Excessively

Low Debt Low Debt High Debt High Debt

RD

Figure 4: Debt Level

7.4 Liquidity Level

The Liquidity Rate (RW), such that RW 2 fj 10 jj 2 Ng, represents the protocol liquidity
level relative to the Pinto supply.

The total non-Pinto USD-denominated value of liquidity in the Silo (W), suchthat W 2fj 10 6
j 2 Ng, is a function of f W , the function to calculate the time weighted average non-Pinto USD-
denominated value in a given number oDeposited (f (z )), suchthat f®: fj 10 jj 2 Z*g!
fi 10 18jj22z*g,andL,.

We de ne f $(z ) for a given inter-block MEV manipulation resistant TWA non-Pinto reserves in
the Multi Flow Pump® of from the beginning of the previous Seasonto the current transaction
SMA .a)ssuchthat SMA, _2fj 10 jj22Z*g %, and the inter-block MEV manipulation

it 1p:a
resistant TWA number of  LP tokens from the beginning of the previous Seasonto the current
transaction ( SMA; ), such that SMA, . 2fj 10 jj2Z*gas:
z SwAa % (3600)
$ — it 1p;a
iz )= SNiA
it 1ga

Therefore, we de neW for a givenfW ,f%(z )and L, as:

X
W = W f3L,)
2 n

Therefore, we de neRW for a given W and B as:

RW =

W=

8 Any italicized terms not de ned herein are de ned by Pinto Exchange.
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The protocol requires three RW levels to be set: (1)RW i , below which liquidity is considered
excessively low, (2)RY , an optimal level of liquidity, and (3) RW ™ | above or equal to which
liquidity is considered excessively high, such thatRW ™™ : RW ; RW"™™ 2fj 10°6jj 2 Z*g.
When RW™  RW <RW"™™ and RY 8 RY (i.e., not optimal), RW is considered reasonable.

lower

- RW RW RW ™ -
W Excessively N Reasonably A Reasonably N Excessively
R Low Liquidity Low Liquidity High Liquidity High Liquidity
Figure 5: Liquidity Level
7.5 Position

The position of the protocol with respect to ideal equilibrium can be represented on a graph with
axesRP, RW and P, and ideal equilibrium at the origin (R® , RW , P ). The current state of the
protocol is determined in part by the position of the protocol with respect to ideal equilibrium.

Figure 6: Position
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7.6 Direction

The position of the protocol with respect to ideal equilibrium changes at the beginning of each
Season The current state of the protocol with respect to ideal equilibrium is determined in part by
the direction of this change.

The direction of change in position of the protocol at the beginning oft is considered either toward
or away from ideal equilibrium, based onRP ; and P—. When V < P (i.e.,, 0< Bi—), debt
is paid back; whenP— V (i.e., B 0), debt can only increase or remain constant.

Therefore, whenRP <R P , (i.e., there was more than optimal debt):

If V <P, the protocol moves toward ideal equilibrium; and

" If P— V, the protocol moves away from ideal equilibrium.

When RP | RP (i.e., there was less than optimal or optimal debt):

If V <P, the protocol moves away from ideal equilibrium; or

" If P— V, the protocol moves toward ideal equilibrium.
RP 4
Direction Excessively Reasonably Rt_aasonably Excessively
EE— Low Debt Low Debt High Debt High Debt
V <P Away From Away From Toward Toward
P— V Toward Toward Away From Away From

Figure 7: Direction

7.7 Acceleration

The current state of the protocol with respect to ideal equilibrium is also determined by the rate of
change of direction of the protocol at the beginning of eaclSeason(i.e., its acceleration).

The acceleration of the protocol is considered decelerating, steady or accelerating, based Bp—,
RP ; and changing demand forSoil. Demand for Soil is considered decreasing, steady or increasing.

When demand for Soil is decreasing:

If V <P, the protocol is decelerating; and

" If P— V, the protocol is accelerating.

When demand for Soil is steady, the protocol is steady.
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When demand for Soil is increasing:

If V < P¢—, the protocol is accelerating; and
" If P— V, the protocol is decelerating.

Demand for Soil

Acceleration Decreasing Steady Increasing
. Demand Demand Demand
‘H V <P Decelerating Steady Accelerating
a P— V Accelerating Steady Decelerating

Figure 8: Acceleration
7.8 Demand for Soll

In order to properly classify its acceleration, the protocol must accurately measure changing demand
for Soil.

The number of Sown eachSeason(u;), such that u; 2fj 10 %jj 2 Ng, indicates demand for
SOI| over the course of thatSeason The rate of change ofu; from Seasonto Seasor‘( ), such that

2f] 10 ©jj 2 Ng, indicates changing demand forSoil.

We de ne %“t over the previous two Seasonsu; ; and u; », respectively, as:
@t u 2
low: . - .
The protocol requires two @” levels to be set: (1)@u " below which demand forSoil is considered

decreasing, and ()%t uepe

that Q4" %“ppe’ 2fj 10 %jj 2 Z*g. When &4

above or equal to WhICh demand forSoil is considered increasing, such
|
e @u « @uPE demand for Soil is

. @t @t
considered steady.
u lower @y upper
ou Decreasing @t Steady @t Increasing
ot Demand Demand Demand

Figure 9: Soil Demand Changes From&t

However, when Pinto areSownin all Soil in a Season(de ned as Sf™  Sa'), @Y can inaccurately
measure changing demand foSoil. The rst time Pinto are Sownin all Soil in a Season after one
or more Seasonswhere Pinto were not Sown in all Soil, demand for Soil is considered increasing.
When Pinto are Sownin all Soil in consecutiveSeasongi.e.,t 1andt 2),the dierence intime it
took for the Pinto to be Sownin all Soil over the previous two Seasony E{'), such that E{ 2 Z,
can provide a more accurate measurement.

In order to measure E¢{', the protocol logs the time of the rst Sow such that Pinto are Sownin all
first first

Soilin eachSeason( E{ ), suchthat E{ 2 N, as the di erence between the Base timestamp
of the rst Sowin t such that there is at most oneSoil (E4" ) and E .

first . first
We dene E!" foragivenE!" andE as:

first _ u first
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u first

If Pinto were Sown in all Soil in the rst 20 minutes of the previous Season(i.e., &1
t“mll ), demand for Soil is considered increasing. If Pinto wereSownin all Soil in both t 1
andt 2, but EU"] u"™ " at the beginning of t the protocol compares E!"} with

first

E{", tocalculate E/}.

u first first

We dene E} foragiven E!; and E}!,

first first
u u u
E t = t 2 t 1

If the above condition is met, changing demand forSoil is measured by E}'. the protocol requires
two EY levels to be set: (1) EY , below which demand for Soil is considered decreasing,
and (2) E!™ , above or equal to which demand forSoil is considered increasing, such that

EY™; EU™ 2Z. When EU™ EY< EU™ , demand for Soil is considered steady.

Thus, the protocol measures changing demand foS8ail.

Etu lower Etu upper
Decreasing . Steady . Increasing

E u
‘ Demand Demand Demand

Figure 10: Soil Demand Changes From E!

7.9 Current State

We de ne the current state of the protocol with respect to ideal equilibrium as the combination of
its direction and acceleration with respect to ideal equilibrium. With two potential directions and
three potential accelerations, the protocol has six potential current states:

" Accelerating away from ideal equilibrium; " Accelerating toward ideal equilibrium;

"~ Steady away from ideal equilibrium; " Steady toward ideal equilibrium; and

Decelerating away from ideal equilibrium; Decelerating toward ideal equilibrium.

Acceleration

Current State Decelerating Steady Accelerating
Decelerating Steady Accelerating
5 Away From Away From Away From Away From
B
o Decelerating Steady Accelerating
& Toward Toward Toward Toward

Figure 11: Current State

21



7.10 Optimal State

An optimal state of the protocol is an optimal current state and determined by RP ;.

We de ne an optimal state of the protocol as accelerating toward ideal equilibrium, or either steady
or decelerating toward ideal equilibrium. When RP ; is excessively high or low, the optimal state
is accelerating toward ideal equilibrium. WhenRP ; is reasonably high or low, the optimal state is
either steady or decelerating toward ideal equilibrium.

RP 4
. Excessively Reasonably Reasonably Excessively
Optimal State | | o\ pebt Low Debt High Debt High Debt
Accelerating ey or SlEey or Accelerating
Decelerating Decelerating
Toward Toward
Toward Toward

Figure 12: Optimal State

7.11 Pinto Supply

At the beginning of eachSeasonif V < P, the protocol increases the Pinto supply based on Bi—
in addition to the reward for successfully calling the gmfunction. Up to 48.5% of the additional
Pinto supply increase is used to pay o Pods, up to 3% of the additional Pinto supply increase is
distributed to the Pinto development budget® or to repay Beanstalk debt', and the remainder is
distributed to Stalkholders. If the Pinto supply is less than 1 billion, 3% is distributed to the Pinto

development budget. If the Pinto supply is greater than 1 billion, up to 3% is distributed to repay
Beanstalk debt.

At the beginning of each Season the protocol mints m; Pinto, such that m; 2fj 10 ®jj 2 z*g.
We de ne m; for a given B¢ and a; as:

m¢ =max(0; Byp)+ &
The distribution of the additional mint is dependent on By, D and B. If 0 < Bﬁoo <D

485 485

(i.e., there are at least——t_** ynharvestable Pods, B‘TW Pods Ripenand becomeHar-

1000
vestable up to % newly minted Pinto are distributed to the Pinto development budget or

to repay Beanstalk debt, and the remaining newly minted Pinto are distributed to Stalkholders. If
0<Dc< w (i.e., there are lessUnharvestable Podsthan W), D Pods Ripen

and becomeHarvestable, up to W newly minted Pinto are distributed to the Pinto devel-
opment budget or to repay Beanstalk debt, and the remaining newly minted Pinto are distributed

to Stalkholders.

9 basescan.org/address/Oxb0cdb715D8122bd976a30996866Ebe5e51bh18b0
10 pinto.money/repay-beanstalk-debt
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In a Flood (de ned below), the number of Podsthat Ripen and becomeHarvestable at the beginning

of eachSeason( Dy), suchthat Dy 2fj 10 ®jj 2 Ng, is based on the maximum percent of
the Pinto supply worth of Pods that become Harvestable during a Flood (D), such that DF 2

fji 10 ¢jj 2 Ng.

Therefore, we de ne D for a given By, B, DF and D as:

8
< min W+B DF; D if Flooding

Dt =
B . By 485 |
- min max 0, ——g55—— D else

7.12 Soil Supply

Pinto is willing to issue debt every Season When V Pr—, the Soil supply is based on (1)
the number of Pods that Ripen and becameHarvestable at the beginning of the Season (2) the
Temperature in each interval of the Morning of t (h,), such that h;, 2fj 10 ®jj 2 Z*g, and
(3) the Till Scalar (P ), suchthat P 2fj 10 ¥®jj 2 Z*g. When P—; <V, the Soil supply is
also based on (4) the sum of shortages and excesses of Pinto across liquidity pools on tting

Whitelist calculated using the inter-block MEV manipulation resistant instantaneous reserves in
Multi Flow Pump ( BEM}), such that BEMY 2fj 10 ®jj 2 Zg, (5) By, (6) the Furrow

Scalar (F ), suchthat F 2fj 10 8jj 2 Zg, (7) W, (8) the Soil Di usion Period (R), such that
R 2 Z*, (9) the Cultivation Factor during t (G), such that G 2fj 10 ®jj 2 Z* g, and (10) the

minimum Soil issued 8™"), such that S™" 2fj 10 6jj 2 Z*g.

upper D lower

We de ne the Till Scalar for a givenRP ™ , RP ;, RP andR as:

upper D
Rt 1

o

D lower

1 ifR RP , <RPD

8
§0:25 if RP
5 ifRP RP,<RD™
P = %
1.2 else

We de ne S{"" for agivenf® (RP 1), D and hy, as:

Stmin = u
q 1+ hig
100

The protocol calculates the Maximum Soll (S{‘;""X), such that S{'q‘ax 2fj 10 °6%jj 2 Ng, in each
interval q of the Morning of t for a given BEMA B F,W,R,G, S, P and S as:

8 o

gmax(min(  B™:  Brg) F o min00L1 W) L c;S™) if Bry<0&& BEMA <0
Sih = LP — if Bry<O0&& BEMA >0

S else
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P & Demand for Soil Changes

7.13 Temperature

The protocol attempts to regularly cross the price of 1 over its value target during long run
decreases and increases in demand for Pinto by adjusting thiglaximum Temperature in an attempt
to maintain an optimal state, or to move from its current state into an optimal state. During the
Morning of eachSeasona Dutch auction determines the Temperature increases at the beginning of
each interval.

7.13.1 Maximum Temperature

The Maximum Temperature change at the beginning oft is determined by RP ;, RY ;, P and
changing demand forSoil.

The protocol changes theMaximum Temperature in both a relative (H™), such that H™ 2 f |
10 ©jj 2 Ng, and absolute manner {HP), such that H® 2 Z, at the beginning of t as:

Hi=max(H™ H; 1+ H"1)

H™ and H® are shown in Figures 13, 14, 15 and 16 ag{™, HY).

RP 1
Excessively Low Ry | TSV | UG De | High Debi | righ bent

Increasing 1, -3) 1, -3) (1, -3) 1, -3)

Py— > P upper Steady 1, -3) 1, -3) 1, -1) 1, -1)
Decreasing (1, -1) (1, -1) (1, 0) (1, 0)

Increasing (1, -3) 1, -3) 1, -3) 1, -3)

Pre >V Steady 1, -3) (1, -3) 1, -1) @, -1)
Decreasing 1, -1) 1, -1) (1, 0) (1, 0)
Increasing 1,21 (1, 0) (1, -0.5) (1, -0.5)

P— V Steady 1, 2) 1, 2) (1, 0.5) (1, 0.5)
Decreasing 1, 2 1,2 @1 1, 1)

Figure 13: Maximum Temperature Changes FromP—, Demand for Soil Changes andRP ; with
an Excessively LowR}" ;
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D
Rtl

Reasonably Low Rty | UGUTEY | (CNDebt | igh Dent | righ bebt
Increasing 1, -3) 1, -3) (1, -3) 1, -3)
g | Prp>P e Steady 1, -3) (1, -3) 1, -1) @, -1
g__:\; Decreasing @, -1 @, -1 @, 0) (1, 0)
g Increasing 1, -3) 1, -3) 1, -3) 1, -3)
5| Pri>V Steady 1, -3) (1, -3) 1, -1) 1, -1)
g Decreasing 1, -1) (1, -1) (1, 0) (1, 0)
§ Increasing 1,1 (1, 0) (1, -0.5) (1, -0.5)
Bl PV Steady 1, 2) @, 2) (1, 0.5) (1, 0.5)
o’ Decreasing (1, 2) 1,2 1, 1) 1, 1)

Figure 14: Maximum Temperature Changes FromP;—, Demand for Soil Changes andRP ; with a

Reasonably LowR}" ;

R 4
Reasonably High RY's | GiTY | owDebt | wigh Dbt | righ bebt

Increasing (1, -3) (1, -3) (1, -3) (1, -3)
g | Prg>p e Steady 1, -3) (1, -3) @, -1) 1, -1)
c;c)s Decreasing @, -1) @, -1 1, 0) 1, 0)
3 Increasing (1, -3) (1, -3) (1, -3) 1, -3)
ig P>V Steady 1, -3) 1, -3) 1, -1) 1, -1)
g Decreasing @, -1) (1, -1) (1, 0) (1, 0)
§ Increasing 1, 1) (1, 0) (1, -0.5) (1, -0.5)
Bl PV Steady 1, 2) (1, 2) (1, 0.5) (1, 0.5)
a Decreasing 1, 2 1, 2) 1,1 1,1

Figure 15: Maximum Temperature Changes FromP;—;, Demand for Soil Changes ancRP ; with a

Reasonably HighRY ;
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Py & Demand for Soil Changes

D
Rtl

Excessiely High Ry | OISV TS Dent | high et | righ bebt

Increasing 1, -3) 1, -3) 1, -3) 1, -3)

P > P upper Steady (1, -3) 1, -3) 1, -1) 1 -1)
Decreasing (1, -1) (1, -1) (1, 0) (1, 0)

Increasing 1, -3) 1, -3) (1, -3) 1, -3)

P>V Steady 1, -3) (1, -3) 1, -1) @, -1)
Decreasing 1, -1) 1, -1) (1, 0) (1, 0)
Increasing 1,21 (1, 0) (1, -0.5) (1, -0.5)

P— V Steady 1,2 1, 2) (1, 0.5) (1, 0.5)
Decreasing 1, 2) 1, 2) 1,1 (1, 1)

Figure 16: Maximum Temperature Changes FromP—, Demand for Soil Changes andRP ; with
an Excessively HighR)" ;

7.13.2 Morning

The Temperature increases logarithmically in each interval of theMorning of t based onH, the
number of intervals in the Morning (Q), such that Q 2 Z*, and a control variable ( ), such that
2fj 10! jj22Zz'g, as:

if g<Q

he = max(H; |OgQ a(Q +1); %o
t else

q Ht

Thus, the protocol changes theTemperature in an attempt to regularly cross the price of 1 over

its value target during long run decreases and increases in demand for Pinto.

7.14 Crop Ratio

The protocol attempts to regularly cross the price of 1 over its value target during long run
decreases and increases in demand for Pinto by adjusting th€rop Ratio. In practice, the protocol
adjusts the Crop Ratio by changing the Crop Scalar. The Crop Scalar change at the beginning oft
is determined by RP |, RV ;, P— and changing demand forSoil.

The protocol changes theCrop Scalarin both a relative (X ™), suchthat X ™ 2fj 10 ¥jj 2 Ng,
and absolute manner K °), suchthat X P2 fj 10 8jj 2 Zg, at the beginning of t as:

X¢=min(max(X ™ X 1+ X 20);1)

X ™ and X P are shown in Figures 17, 18, 19 and 20 asX(™, X b).
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Rtl

Excessively Low R, | COISEY | TG Dent | righ bent | Figh Dent

Increasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
g Py— > P upper Steady (1, -0.5) (1, -0.5) (1, -0.5) (1, {0.5)
f__:‘; Decreasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
g Increasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
5 P>V Steady (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
g Decreasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
§ Increasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
Bl PV Steady (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
o’ Decreasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)

Figure 17: Crop Scalar Changes FronP—, Demand for Soil Changes andRP

Low Ry ;

1 with an Excessively

RP 1
Excessively Reasonably Reasonably Excessively
W
Reasonably Low R", Low Debt Low Debt High Debt High Debt
Increasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
@ | Py > P upper Steady (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
(@]
= .
g Decreasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
3 Increasing (1, -0.5) (1, -0.5) (1, -0.02) (1, -0.02)
0]
8 P>V Steady (1, -0.5) (1, -0.5) (1, -0.02) (1, -0.02)
% Decreasing (1, -0.5) (1, -0.5) (1, -0.02) (1, -0.02)
S
8 Increasing (1, -0.5) (1, -0.5) (1, 0.01) (1, 0.01)
°5H P V Steady (1, -0.5) (1, -0.5) (1, 0.01) (1, 0.01)
a Decreasing (1, -0.5) (1, -0.5) (1, 0.01) (1, 0.01)

Figure 18: Crop Scalar Changes FronP—, Demand for Soil Changes andRP ; with a Reasonably

Low RY" ;
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Py & Demand for Soil Changes

P & Demand for Soil Changes

Reasonably High RY, | OIS | CNTen | Vigh bent | Figh et
Increasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)

Py > P upper Steady (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
Decreasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)

Increasing (1, -0.01) (1, -0.01) (1, -0.01) (1, -0.01)

P>V Steady (1, -0.01) (1, -0.01) (1, -0.01) (1, -0.01)
Decreasing (1, -0.01) (1, -0.01) (1, -0.01) (1, -0.01)

Increasing (1, 0.01) (1, 0.01) (1, 0.01) (1, 0.01)

P V Steady (1, 0.01) (1, 0.01) (1, 0.01) (1, 0.01)
Decreasing (1, 0.01) (1, 0.01) (1, 0.01) (1, 0.01)

Figure 19: Crop Scalar Changes FronP—, Demand for Soil Changes andRP ; with a Reasonably

High RV,
R 4
Cucesshel Hoh Ry, | e | Rena | ety | Ducessvey
Increasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
Py > P upper Steady (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
Decreasing (1, -0.5) (1, -0.5) (1, -0.5) (1, -0.5)
Increasing (1, -0.01) (1, -0.01) (1, -0.01) (1, -0.01)
P— >V Steady (1, -0.01) (1, -0.01) (1, -0.01) (1, -0.01)
Decreasing (1, -0.01) (1, -0.01) (1, -0.01) (1, -0.01)
Increasing (1, 0.01) (1, 0.01) (1, 0.02) (1, 0.02)
Pt V Steady (1, 0.01) (1, 0.01) (1, 0.02) (1, 0.02)
Decreasing (1, 0.01) (1, 0.01) (1, 0.02) (1, 0.02)

Figure 20: Crop Scalar Changes FronP;—, Demand for Soil Changes andRP ; with an Excessively
High RY" |

7.15 Flood

During long run increases in demand for Pinto, at the beginning of eactSeason the protocol sells
newly minted Pinto on the open market if increasing the Pinto supply, lowering the Maximum
Temperature and lowering the Crop Ratio have not crossed the average nor current prices of 1
over its value target.

If V <Pr7andRP ; <RP™ |itis Raining. If it has Rained for F, such that F 2 Z*, consecutive
full Seasonsand at the beginning of the next Seasonit is still Raining, it Floods.
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At the beginning of each Seasonin which it Floods, the protocol mints additional Pinto and sells
them directly in the pools on the Flood Whitelist with the highest shortage of Pinto at the end of
the previous Season Proceeds from the sale are distributed toStalkholders at the beginning oft in
proportion to their Stalk holdings when it began toRain that they still have. At the beginning of
eachSeasonin which it Floods, up to 0.1% of the Pinto supply worth of Pods that grew from Pinto
Sown before it began to Rain Ripen and becomeHarvestable.

The number of Pinto that are minted and sold to return the price of 1 to its value target is
calculated from the sum of di erences between the optimal number of Pinto and the number of
Pinto in each liquidity pool on the Flood Whitelist in the current transaction ( Bj), such that

Ba2fj 10 %jj 2 Zg. For each marginal Pinto minted to be sold, the protocol sells it into the
pool with the highest shortage of Pinto until all Pinto are sold.

In a Flood, my for a givenD, B, D, &, Bir—sand B, is:

m¢=min(D;B  DF)+ a+ Byg+ B,

Thus, the protocol attempts to regularly cross the price of 1 over its value target during both long
run increases and decreases in demand for Pinto.

8 Toolshed

The Toolshed o ers a suite of tools that decrease friction to using the protocol and participating in
target maintenance.

8.1 Pod Market

The Pod Market is a peer-to-peer marketplace that allowsPods to be bought and sold in a trust-
less fashion without trading fees. Speci cations of thePod Market are outside the scope of this
whitepaper. For information on the Pod Market, refer to the Appendix.

8.2 Depot

Complex interactions with Base-native protocols can be tedious, cumbersome and expensive. The
Depot facilitates complex, gas-e cient interactions with other Base-native protocols in a single
transaction. Any external protocol with a Pipeline to the Depot can be used through the protocol
in a single transaction. Pipelines to the Depot can be added and removed via thePCM. The
speci cations of speci ¢ Pipelines are outside the scope of this whitepaper. For information on the
Depot, refer to the Appendix.

8.3 Farm Balances

Farm Balances are assets stored on thd-arm that are not Deposited in the Silo or locked in Pod
Orders. Farm Balances enable the protocol to store any ERC-20 token on behalf of a user.

All interactions with the protocol that use a user's ERC-20 tokens can use tokens from bothFarm
and Wallet Balances.
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8.4 Tractor

Tractor is a peer-to-peer transaction marketplace that allows third parties to perform pre-authorized
actions through the protocol on behalf of a user. Speci cations ofTractor are outside the scope of
this whitepaper.

9 Economics

The protocol is designed from economic rst principles to increase trustlessness, stability and lig-
uidity over time.

9.1 Ownership Concentration

A design that lowers the Gini coe cient ! of Pinto and Stalk over time is essential to censorship
resistance.

Older Deposits have their Stalk diluted relative to newer Deposits every Season Therefore, newly
minted Pinto are more widely distributed over time.

The protocol does not require a pre-mine. The rst 1000 Pinto are created when thanit function
is called to deploy the protocol.

9.2 Strong Credit

Pinto is credit based and only fails if it can no longer attract creditors. A reasonable level of debt,
strong credit history, competitive interest rate and reasonable level of liquidity attract creditors.

The protocol attempts to change the Temperature and Crop Ratio to return RP to RP while
regularly crossing the price of 1 over its value target. The protocol acts more aggressively when
RP is excessively high or low.

The protocol never defaults on debt and is willing to issuePods every Season

9.3 Deep Liquidity

The value of is derived from the liquidity they trade against. Reasonable levels of debt and
liquidity attract more liquidity.

The protocol attempts to change the Temperature and Crop Ratio to return RW to RW while
regularly crossing the price of 1 over its value target. The protocol acts more aggressively when
RW is excessively high or low.

11 wikipedia.org/wiki/Gini  _coe cient
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9.4 Marginal Rate of Substitution

There are a wide variety of opportunities Pinto has to compete with for creditors and liquidity
providers. Therefore, the protocol does not de ne an optimal Temperature or Crop Ratio, but
instead adjusts them to move closer to ideal equilibrium.

9.5 Low Friction

Minimizing the cost of using Pinto and barriers to the Farm maximizes utility for users and appeal
to creditors. The Depot realizes the bene ts of composability on Base.

The FIFO Pod Harvest schedule allows smallerSowersto participate in target maintenance and
decreases the benet of large scale price manipulation. The combination of non-expiry, the FIFO
Harvest schedule, the Dutch auction, transferability, a liquid secondary market andTractor enables
Sowersto Sow Pinto as e ciently as possible. By maximizing the e ciency of the Soil market, Pinto
minimizes its cost to attract creditors, the durations and magnitudes of price deviations below its
value target, and excessPod issuance.

9.6 Equilibrium

Equilibrium is a state of equivalent marginal quantity supplied and demanded. The protocol a ects
the supply of and demand for Pinto in attempt to regularly cross the equilibrium price of 1 over
its value target.

While the protocol can arbitrarily increase the Pinto supply when the equilibrium price of 1 is
above its value target, it cannot arbitrarily decrease the Pinto supply when the equilibrium price of

1 is below it. The protocol relies on the codependence between the equilibria of Pinto an8oil to
work around this limitation.

9.7 Incentives

Protocol-native nancial incentives are designed to increase trustlessness, stability and liquidity over
time by coordinating independently nancially motivated actors ( i.e, Stalkholders and Sowers.

The Stalk and Seed Gauge Systemcentivize (1) Depositing assets in theSilo, (2) leaving assets
Deposited in the Silo continuously by creating opportunity cost to Withdraw assets from theSilo,

(3) adding value to liquidity pools with Pinto by rewarding at least as many Seedsto at least one
DepositedLP token as Deposited , and (4) returning the price of 1 to its value target by allowing

Conversionswithin the Silo without forfeiting Stalk.

WhenV < Py, there is an incentive to buy Pinto to earn a portion of the upcoming Pinto seigniorage.
This is exacerbated whenRP is lower and RW is higher. The Germination period reduces this
incentive signi cantly. The combination of the commitment to (1) automatically return the price of

1 to its value target and (2) distribute proceeds from the sale to current Stalkholders based on
Stalk ownership when it began toRain, removes this incentive entirely during Seasonswhere it is
Raining.

Thus, the protocol is designed to consistently increase trustlessness, stability and liquidity over time.
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10 Risk

There are numerous risks associated with Pintd2? This is not an exhaustive list.

The protocol code base and target maintenance mechanism are novel. Neither had been tested in the
\real world" prior to the initial protocol deployment. Portions of the Pinto code base are unaudited. **
The open source nature of Pinto means that anyone can take advantage of any bugs, aws or
de ciencies in Pinto and launch identical or very similar low-volatility money implementations.

A trustless implementation of Pinto has four external dependencies:

(1) Atrustless computer network that supports composability and both fungible and semi-fungible
token standards (e.g., Base and the ERC-20 and ERC-1155 Standards, respectively);

(2) A trustless exchange protocol with an inter-block MEV manipulation resistant oracle that runs
on (1) (e.g. Pinto Exchange'* and Multi Flow, respectively);

(3) A liquid, trustless network-native asset with endogenous value €.g., ETH); and

(4) Atrustless oracle for the value of (3) inV, or a non-network-native exogenous value convertible
stablecoin protocol native to (1) that o ers convertibility to its non-network-native exogenous
value collateral (e.g, USDC, USDT) that trades on (2) against (3) with su cient liquidity.

The current implementation of Pinto lacks (4) and has three additional external dependencies:

(5) The non-network-native assets in each on the Deposit Whitelist ;

(6) Non-network-native data feeds that facilitate reading inter-block MEV manipulation resistant
USD-denominated prices of (3) and (5) €.g, the ETH/USD > and SOL/USD® Chainlink
data feeds); and

(7) Pipeline'’, in order to facilitate complex, gas-e cient interactions with other Base-native
protocols in a single transaction.

To date, the Base network is one of the most developed and trust-minimized smart contract platforms

and has an active community. The ERC-20 and ERC-1155 Standards are the most widely used
fungible and semi-fungible token standards, respectively. ETH is the most censorship resistant
and liquid asset on the Base network. Chainlink is the most widely used oracle network on Base.
In general, open source protocols with large amounts of value on them are high value targets for
exploits. Long track records indicate security.

The code bases of Pinto Exchange, Multi Flow and Pipeline are novel. They had not been tested
in the \real world" prior to their initial deployments. Their open source nature means anyone can
exploit any bugs, aws or de ciencies. Although Pinto Exchange, Multi Flow and Pipeline have
been audited®, it is no guarantee of security.

Pinto inherits the security of the Base network, ERC-20 Standard, ERC-1155 Standard, Pinto
Exchange, Multi Flow, non-Pinto assets in each on the Deposit Whitelist, Chainlink and Pipeline.

12
13

docs.pinto.money/disclosures

docs.pinto.money/resources/audits

14 pinto.exchange

15 data.chain.link/feeds/base/base/eth-usd

16 data.chain.link/feeds/base/base/sol-usd

17 evmpipeline.org

18 github.com/BeanstalkFarms/Beanstalk-Audits#ecosystem-reports
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The Pinto price oracle contains exposure to risk related to the centralized nature of Chainlink.
There is no guarantee the node operators for the Chainlink data feeds used by assets on tbeposit
Whitelist report price data accurately. The protocol assumes the accuracy of these data feeds.

11 Future Work

Pinto is a work in progress. The following are potential improvements that can be incorporated into
Pinto as one or morePinto Improvements (see Appendix):

Implement a Fork Migration System (see Appendix);
Add a mechanism to pay back old Beanstalk holders after the Pinto supply reaches 1 billion;

Change parameters until 2 weeks after the rst time the Pinto supply reaches 500M é.g., T ,
RP and RY thresholds, , B , etc.);

The price oracle can be replaced with a trustless one; and

Contracts can be made immutable.
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12 Appendix

12.1 Current Parameters
The following are the current parameters of Pinto:
12.1.1 Sun
© . =108 (ie., 1)
12.1.2 Silo

~C =3 10% (ie., 3)

~Tc™ =2 102 (e, 2)

S CcMmax = 1:5 10 (j.e., 150%)

s cmn =5 10Y (i.e., 50%)

Tocran = 1108 (ie., 333%)

" Ci= 2 10 (ie., 666%)

© T =4:32 10° (i.e., 4320Seasonsor 6 months)

N}

12.1.3 Field

* Hy =108 (i.e., 1%)
Q=214 10 (e. 24)

12.1.4 Target Maintenance

~V =106° (i.e., $1)
P =108 (ie., $1)
~ pueper = 1:025 10 (i.e., $1.025)

~ RP™ =3 10 (ie., 3%)
" RP =1:5 10° (i.e., 15%)
~ RP™ =2:5  10P (i.e., 25%)

SRWTT =12 10P (ie., 12%)
~RW =4 10P (i.e., 40%)

S RW =8 10 (i.e., 80%)
- %“’W =9:5 10 (i.e., 95%)
~ %“pper =1:05 10° (i.e., 105%)
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lower

S~ OEM™ = 3 1 (ie., -300)

S OEM™ =3 1@ (ie., 300)

~ sl =108 (e, 1)

BT 212 168 (e, 1200)
" DF =1 10 3 (ie., 0.1%)

~ F =10%8 (ie., 1)

"R =2:4 10 (i.e., 24 Season}
~8s™ =5 10 (ie., 50)

~ Q=25 10(.e., 25)

~ =1 101! (ie,0.1)

"F=1
12.1.5 Appendix

DM =1:2 10 (.e., 12)
~ L ™ =102 (ie., 1000)

~ wmnC ) =107 (i.e., 10)
ST =2 10 (ie., 2%)

S pMAX T =2 10 (i.e., 200,000)
SOBMAXT =4 10 (ie., 4%)

~ BMAX" =g 10 (j.e., 800,000)
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12.2 Upgradability

Pinto does not have governance. While Pinto is the rst Beanstalk fork, additional development
must be completed in order to create a generalizefork Migration System that replaces the need for
contract upgrades. In the meantime, limited upgrades to Pinto may be implemented by thePCM,
the owner of the Pinto contract.

The PCM address has the exclusive and unilateral ability toPause and Unpause the protocol, and
commit Pinto Improvements (Pls). The PCM is a 5-of-9 Safé® multisig wallet with anonymous
signers. In the future, we expectPls will remove upgradability entirely, revoking these abilities from
the PCM.

The following are potential improvements that can be incorporated into Pinto as one or morePIs?°:

Implement a Fork Migration System that allows users to migrate assets from one or more Pinto
deployments to another under conditions de ned by the Pinto deployment being migrated to;

" Add a mechanism to pay back old Beanstalk holders after the Pinto supply reaches 1 billiot;

" Change parameters until 2 weeks after the rst time the Pinto supply reaches 500M é.g., T ,
RP and RY thresholds, , B , etc.);

Mint Pinto to fund a bug bounty program;
The price oracle can be replaced with a trustless one; and

Contracts can be made immutable.

12.2.1 Pause

The PCM can Pauseand Unpausethe protocol via Pls. When Paused the protocol does not accept
a gmfunction call. When Unpaused the gmfunction can be called at the beginning of the next hour.

Foor a given timestamp of last Unpause (E ) during Seasont’, we de ne EMn 8 E/™ such that
t <t as:

) E 0
min _ +
EMM =3600 oo 1ot

12.2.2 Hypernative

Hypernative?? is a proactive threat prevention and real-time monitoring platform that has the ability

to remove facets upon detecting an impending or in-progress attack on the protocol. Th€CM has
the ability remove Hypernative protections when necessary for the security or censorship resistance
of the protocol.

19 app.safe.global/base:0x2cf82605402912C6a79078a9BBfcCf061ChfD507
20 pinto.money/upgradability

21 pinto.money/repay-beanstalk-debt

22 hypernative.io
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12.3 Gauge Implementations
The following Gauge Implementationsare used throughout this whitepaper.
1231 G

The protocol increases theCultivation Factor when Pinto is Sownin all Soil in the previous Season
Conversely, if Pinto is not Sown in all Soil in the previous Season the protocol decreases the
Cultivation Factor more aggressively than it increases it.

G was initialized to 0:5 at the time of PI-62° deployment (i.e., t = 2710).

The Cultivation Factor during t is based on (1) theCultivation Factor during the previous Season
(2) the change in Cultivation Factor this Season( C), suchthat C 2fj 10 °%jj 2 Z*g, (3)
P, (4) the Soil remaining at the end of the previousSeason and (5) S2'.

. I
We dene C foragivenRP ;, RP™ and RP™ as:

max(min(RP ;, RP™™ ) RP™ ;0)

R D upper R D lower 0015

C =0:02
Therefore, we de neC; for a givenG 1, G, P, SP" and S as:

) ( mn1;G 1+( G Pry) if Stem:il gall

max(0:01; G, 1 (%Fl’ﬁ)) else

1232 D

The protocol increments the Blight Factor (D¢), such that D; 2 Z, when the liquidity and time

weighted average price of 1 is above its value target over aSeason and decrements it otherwise.
The Blight Factor is used to calculate the Mown Stalk penalty for Converting Deposited  to

Deposited LP tokens (g° ), such that g° 2fj 10 *®jj 2 z*g.

D was initialized to O at the time of PI-72* deployment (i.e., t = 3020).

The Blight Factor during t is based on (1) the maximumBlight Factor (D™&), suchthat D™ 2 Z* |
(2) the Blight Factor during the previous Seasonand (3) B

We de ne D¢ for a givenD™, D; ; and By as:

min(D™®;Dy 1+1) if Byrx>0
max(0;D; 1 1) otherwise

23 pinto.money/pi-6

24 pinto.money/pi-7
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Therefore, we de neg® for a given P—, PUP*" D, RV ;, RW and D™ as:

0 if Pﬁ > P upper ]J Dt ==0
min( RY ;RY )

max(0; oW

(1 logpmax 41 (Dt +1))) otherwise
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12.4 b Calculations
The following b calculations are used throughout this whitepaper.

1241 by

a

The excess or shortage of Pinto in aVell at the end of the current transaction ( hbY), such that

B 2fj 10°jj 2 Zg, is calculated as the dierence between the optimal number of Pinto
(w, ) and the number of Pinto (w, ) in w at the end of the current transaction, such that w, ,
w, 2fj 10°6jj22z*g

The protocol calculatesw, by calling the Well Function calcReserveAtRatioSwap function with
the number of Pinto (w, ), such that w, 2fj 10 ®jj 2 Z* g, and the number of non-Pinto in w
at the end of the current transaction (w, ), such thatw, 2fj 10 jj2Z*g, £$"  and the data
associated with the Well Function (w ) as:

calcReserveAtRatioSwap( [w, ; w, ]; 0; [1C; 10 Lw) ifn>8:w, 2f] 10"jj2Z"g

- ()
W =
a calcReserveAtRatioSwap( [w, ; w, ]; 0; [10'%; %]; w ) else
The protocol calculates By for a given w, , the minimum number of Pinto required in a Well in
order to calculate PDV or b (w™C )y, such that w™"( ) 2fj 10 ®jj 2 zg, andw, as:
8 .
<0 if w, < wminC )
B = ’
“w, w, else
12.4.2 Ba
The protocol calculates B, for a given shortage or excess of Pinto in at the end of the current
transaction ( b,), suchthat b, 2fj 10 ®jj 2 Zg, 8 2 Minting Whitelist , as:
X
Ba = ba
2
12.43  BY,
The excess or shortage of Pinto in aMell at the beginning of the current transaction ( bY,), such
that BY, 2fj 10 ®jj 2 Zg, is calculated as the di erence between the optimal number of Pinto
(w.,) and the number of Pinto (w, ) in w at the beginning of the current transaction, such that
We,, W, 2fj 10 %jj22zZ*g.
The protocol calculatesw_ , by calling the Well Function calcReserveAtRatioSwap function with
We, We,, % andw as:
( . w1 o M 107 1. - . .
W = calcReserveAtRatioSwap( [w_ ,; w_,]; 0; [10°; W], w) ifn>8w_,2fj] 10"jj2Z"¢g
b calcReserveAtRatioSwap( [w. ,; w_,]; 0; [10'%; %]; w ) else
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The protocol calculates Y, for a givenw_,, w™"( ) andw_, as:

, <0 if w_, < wminC )
Y. =

<a

LAST

1244 B

LAST

The excess or shortage of Pinto in aVell at the end of the last block ( bWLAfT ), suchthat b" , 2
fj 10 ®jj 2 Zg, is calculated as the di erence between the optimal number of Pinto W"A37 )
and the number of Pinto (W37 ) in w at the end of the last block, such that w"A3T ; wHAST 2
fi 106jj22z*g.

The protocol calculates w-A3" by calling the Well Function calcReserveAtRatioSwap function
with wtAST, whAST %" andw  as:

. 24 . . -
calcReserveAtRatioSwap( [W3T ; wHAST [, 0; [10°; ] w) ifn> 8:wHsT 2fj 10 "jj22Z"g

LAST _ ; 3% (0
@ calcReserveAtRatioSwap( [w-A3" ; wHAST |, 0; [10'2; %]; w) else

LAST . .
The protocol calculates b, for a given wAST , w™nC ) and wtAST  as:

<0 if whAST < wminC )
CwhAST wAST  else

EMA

1245 b

The excess or shortage of Pinto in aWell based onMAthe inter-block MEV manipulation resistant

instantaneous reserves in the Multi FlowPump ( b’VEl ) of w, such that U"’EMlA 2fj 10°6jj2
Zg, is calculated as the di erence between the optimal number of Pinto (NE“{'Q ) and the number
of Pinto (WE'V;'Q) in w based on the instantaneous reserves in the Multi FlowPump, such that
wWEMA L wEMA 2§ 10 ®jj 2 Z*g.

The protocol calculates WE'\f'Q by calling the Well Function calcReserveAtRatioSwap function
with wEMA  wEMA [ £$" andw  as:

. 24 . . ..
Eva _ calcReserveAtRatioSwap( [wEV2 ; wEVA ], 0; [10°; %]; w) ifn>8:wEMA 2fj 10"jj2Z*g

calcReserveAtRatioSwap( [wEV% ; wEMA 1 0; [10'2; %]; w ) else
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W—- =

EMA . i
The protocol calculates B, for a given wEMA [ wminC ) and wEMA  as:

<0 if wEMA < wminC )

© \WEMA EMA
wENS w=hy else

12.46  BEWA

The protocol calculates BEM} for a given shortage or excess of Pinto in calculated using the inter-
block MEV manipulation resistant instantaneous reserves in the Multi Flow Pump of ( b EMlA ),

EMA

suchthat b, 2fj 10 %jj 2 Zg, 8 2 Minting Whitelist , as:

EMA _ EMA
B 1~ b 1

12.4.7 o LA

t 1

The time weighted average shortage or excess of Pinto in Well over the previous Season( htNT)’
such that b 2fj 10 6jj 2 Zg, is calculated as the di erence between the optimal time
weighted average number of Pinto inw over the previousSeason(w;—;), such that w—2fj 10 6j
j22Z"g andwSVh | .

The protocol calculatesw—; by calling the Well Function calcReserveAtRatioSwap function with

WSMA WSMA

" :
' 1par W 15000 [0 @ndw as:

3 calcReserveAtRatioSwap( [wSY | . ; ZYVS“({A 18l
5 0; [1CF; f;LV?W];\N) if n > S:ZXS“QAlo;azfj 10 "jj22z*g
~ calcReserveAtRatioSwap( [wSYA | wSMA L T O; [10'; f%“(")W]; w ) else

The protocol calculates B for a givenwS"A | ., w™( ) w._, the Pinto supply at the end of
the previous Season(B; 1), such that By ; 2fj 10 8jj 2 Z* g, the relative per Well minting
cap ( B"X ™) and the absolute perWell minting cap ( b4 °), such that BMAX " pMAX " 2
fi 10 %jj 2 Ng, as:

i SMA min
0 if wSYR o < wmnC )

SMA - mi AX ™ . AX ° i SMA
B = max we— WMo min( b By 1; B™7) ifw wSMA, <0

t

TV AR 00

i SMA . AX ™ . AX P
min w—  wSY# o max( b Bt 1; BA%7) else
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1248  Bip

The protocol calculates Bi— for a given shortage or excess of Pinto in over the previous Season
( b—), suchthat b—2fj 10 6jj 2 Zg, 8 2 Minting Whitelist , the total relative minting

cap ( BM™ ™) and the total absolute minting cap ( b¥AX "), such that BMAX"; BMAX® 2
fj 10 ®jj 2 Ng, as:

8
P . P
3 max b—rmin(  BMX" By g BMAXT) b—<0
Br1= B ?
3 min b—pmax( BMAXT By ;; BMAX ") else
2
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12.5 PDV Calculations
The following PDV function can be used by assets on theéDeposit Whitelist .
1251 fL" (V)

The PDV of a number of Well LP tokens is calculated using the using the inter-block MEV manip-
ulation resistant instantaneous Pinto reserves W2 ), such that wE¥2 2fj 10 °jj 2 Z* g, and
non-Pinto reserves WEY4' ), such that wEM2 2fj 10 jj 2 Z*g, in the Multi Flow Pump of w
in the current transaction.

The protocol calculates the inter-block MEV manipulation resistant derivative of the w LP token
supply with respect to Pinto ("), such that & 2 fj 10 '8 jj 2 z*g, by calling the Well

Function calcLpTokenSupply function with WE’\% , WEVA and w  as:

v
@

= calcLpTokenSupply( w2 1, wE"2 ; w )  calcLpTokenSupply( [w='8 ; wE"2' ], w )

Therefore, we de nefl” (z) for a given wE¥A , w™n( ) and & as:

" CREVERT if wEMA < wmint )
f L (ZW) = w 6 ;a
L else
@
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12.6 LP Seed Gauge Point Functions

The following LP Seed Gauge Pointfunction can be used by assets on th®eposit Whitelist .

0

12.6.1 ft

ft ’ increases the magnitude of the change ofP Seed Gauge Pointsof © the further away the
percent of Deposited LP PDV of °(B ), suchthat B °2fj 10 6jj 2 Z*g, is from B

0 jose ar ar
f-  requires three L ° levels to be set: QL e 2 L * and 3) L **such that
L ™ L ™;L ™ 2fj 10 6jj 2 Z*g, such that:
~1fB "isbetwveenB ° (B ° L “™)andB ‘+(@ B ") L ")(e,B’
B " L "™)<B‘<B "+(@ B ") L ™)), B ’is considered excessively close;

Otherwise, if B "isbetweenB ° (B ° L ™)andB " +(@ B ") L ™)(ie.,

B ®° L ™)<B°<B°+(@ B ") L ™), B "is considered reasonably
close;

~ Otherwise, ifB "isbetweenB ° (B ° L "™)andB *+(@ B °) L "™)(ie,
B B° L ™)<B "<B " +(@ B ") L ™)), B "is considered reasonably
far;

0 0 Ovfar 0 Ovfar 0. 0

Otherwise, (.e., B "< B (B L )iiB "+(@ B ') L y<B ), B
is considered excessively far.

The LP Seed Gauge Pointsof ©during t is calculated using the maximum LP Seed Gauge Points
foragiven °(L ™) suchthatL ™™ 2fj 10 8jj22z*gL,.B B °,L ™ L ™,
Oclose

and L as:

0
0
fL mné

0 8

L, ,+5 ifB <B (B
%Ltl+3 fB ‘<B° (B’
tl+1 ftB ‘<B° (B’
ifB ‘<B ° +(1
ifB "<B " +(1
ifB°<B°+((1

'Ltl else

o o
W o W
o o ol I
N N’ N
g g
r - s
N
f=3
~ @
N ~
ZOOOOOOImOOnn B
ZOOOOOOmOOnn B
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12.7 Non-Pinto USD Price Functions

The following non-Pinto USD price function can be used by assets on th®eposit Whitelist .

1271 % (K)

If K =0, such that K 2 N, the protocol calculates the USD price of the non-Pinto asset in © by
calling the Chainlink latestRoundData , otherwise the protocol calculates it as the time weighted
average of Chainlink getRoundData over the last K seconds.
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12.8 Liquidity Weight Functions

The following Liquidity Weight function can be used by assets on th®eposit Whitelist .

1281 fw '

We de ne the Liquidity Weight of °as:

fW =1 10P (ie., 100%)
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12.9 Deposit Whitelist

The following ERC-20 Standard tokens areWhitelisted for Deposit in the Silo.

1291

1. Token Address: The token address ( @), suchthat @2fj 2 Njj< 16%g, @-=
0xb170000aeeFa790fa61D6e837d1035906839a3c8).

2. PDV Function: The PDV of 1 is 1.
We dene ft (z ) as:

fl (z )=z
3. Stalk per PDV: Deposits receive 1Stalk per PDV upon Deposit (i.e., k = 1016).
4. Initial Seeds per PDV: Deposits received 2Seedsper PDV at deployment (i.e., ¢ =
2 10°).
5. Initial LP Seed Gauge Points: N/A
6. LP Seed Gauge Point Function: N/A
7. Non-Pinto USD Price Function: N/A
8. Liquidity Weight Function: N/A
9. Optimal Percent of Deposited LP PDV: N/A

12.9.2 # (PINTO:WETH)

1. Token Address: The # token address ¢©), such that #22fj 2 Njj< 16%g, #@ =
0x3e11001CfhB6dE5737327c59E10afAB47B82B5d3).

2. PDV Function:  The PDV of # is calculated usingf " (z%).
3. Stalk per PDV: # Deposits receive 1Stalk per PDV upon Deposit (i.e., k¥ = 1016).

4. Initial Seeds per PDV:  # Deposits received 3Seedsper PDV upon deployment (i.e., ¢ =
3 100).

5. Initial LP Seed Gauge Points: The initial LP Seed Gauge Pointsof # was 250 {.e.,
L#=2:5 109).

6. LP Seed Gauge Poiont Function: The number of LP Seed Gauge Pointsof # during t is
calculated usingf -

7. Non-Pintcg USD Price Function: The USD price of the non-Pinto asset in# is calculated
using f ¥ (K).
0
8. Liquidity Weight Function: The Liquidity Weight of # is calculated usingf W
9. Optimal Percent of Deposited LP PDV: The optimal percent of Deposited LP PDV of
#is 25% (.e., B* =2:5 10).
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10.

Additional Information:

"~ Non-Pinto USD Price Oracle: Chainlink ETH/USD data feed %
"~ Well Function: Constant Product 226

"~ Well Implementation : Upgradable Well?” (owned by the PCM)
"~ Pump: Multi Flow 28

{ The exchange rate cap per block (), such that 2fj 10 ®jj 2 z*g,is25 10°
(i.e., 25%) (see Multi Flow whitepaper).

{ The LP token supply change cap per block ( ), suchthat 2fj 10 %jj 2 z*qg,
is 25 10 (i.e., 25%) (see Multi Flow whitepaper).

12.9.3 ' (PINTO:cbhETH)

10.

. Token Address: The ' token address ( @), suchthat' @2fj 2 Njj< 16%g,' @=

0x3e111115A82dF6190e36ADf0d552880663A4dBF1).

. PDV Function:  The PDV of ' is calculated usingf-" (z%).
. Stalk per PDV: ' Deposits receive 1Stalk per PDV upon Deposit (i.e., k' =10%).

. Initial Seeds per PDV: ' Deposits received 3Seedsper PDV upon deployment (i.e., ¢ =

3 10°).

. Initial LP Seed Gauge Points: The initial LP Seed Gauge Pointsof ' was 250 (.e.,

L =25 100).

. LP Seed Gauge Poiont Function: The number of LP Seed Gauge Pointsof ' during t is

calculated usingf -

. Non-Pinto USD Price Function: The USD price of the non-Pinto asset in' is calculated

using £ % * (K).

. Liquidity Weight Function: The Liquidity Weight of ' is calculated usingf W ’
. Optimal Percent of Deposited LP PDV: The optimal percent of Deposited LP PDV of

' is25% §.e., B’ =2:5 10).
Additional Information:

"~ Non-Pinto USD Price Oracle: Chainlink cbETH/USD data feed ?°
Well Function: Constant Product 2
~ Well Implementation: Upgradable Well (owned by the PCM)
" Pump: Multi Flow
{ =25 10% (i.e., 25%)
{ =2:5 10 (i.e., 25%)

25
26
27
28
29

basescan.org/address/0x71041dddad3595F9CEd3DcCFBe3D1F4b0al16Bb70
basescan.org/address/0xBA510C289fD067EBbA41335afal1F0591940d6fe
basescan.org/address/0xBA510990a720725Ab1F9a0D231F045fc906909f4
basescan.org/address/OxBA51AA73ab1b8720E6D5602Bd3cBaaedB6399133
basescan.org/address/Oxd7818272B9e248357d13057AAb0B417aF31E817d
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12.9.4 %(PINTO:cbBTC)

10.

. Token Address: The %token address ¢8), such that %2 2fj 2 Njj< 16%g, % =

0x3e11226fe3d85142B734ABCe6e58918d5828d1b4).

. PDV Function: ~ The PDV of %is calculated usingf " (z%).
. Stalk per PDV:  %Deposits receive 1Stalk per PDV upon Deposit (i.e., k= 1016),

. Initial Seeds per PDV:  %Deposits received 3Seedsper PDV upon deployment (i.e., ct=

3 10°).

. Initial LP Seed Gauge Points: The initial LP Seed Gauge Pointsof %was 500 (.e.,

L ¥=5 10%).

. LP Seed Gauge Poiont Function: The number of LP Seed Gauge Pointsof %during t is

calculated usingf -

Non—Pinttg USD Price Function: The USD price of the non-Pinto asset in%is calculated
usingf$ .

Liquidity Weight Function: The Liquidity Weight of %is calculated usingf W ’

Optimal Percent of Deposited LP PDV: The optimal percent of Deposited LP PDV of
%is 25% (.e., B» =2:5 10).

Additional Information:

"~ Non-Pinto USD Price Oracle: Chainlink coBTC/USD data feed*°
~ Well Function: Constant Product 2
Well Implementation: Upgradable Well (owned by the PCM)
~ Pump: Multi Flow
{ =25 10% (i.e., 25%)
{ =2:5 10 (i.e., 25%)

12.95 (PINTO:USDC)

. Token Address: The token address (@), suchthat @2fj 2 Njj< 16'g, ©@=

0x3e1133aC082716DDC3114bbEFEeD8B1731eA9chl).

. PDV Function:  The PDV of is calculated usingf " (z%).

. Stalk per PDV: Deposits receive 1Stalk per PDV upon Deposit (i.e., k =10%).

. Initial Seeds per PDV: Deposits received 3Seedsper PDV upon deployment (i.e., ¢ =
3 100).

. Initial LP Seed Gauge Points: The initial LP Seed Gauge Pointsof was 500 {.e.,

L =5 109).

. LP Seed Gauge Poiont Function: The number of LP Seed Gauge Pointsof during t is

calculated usingf -

30

basescan.org/address/0x07DA0OE54543a844a80ABE69c8A12F22B3aA59faD
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