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Abstract

We introduce Multi, a decentralized currency that is designed to continuously improves its reserve
composition through collective intelligence. This self-improvement is achieved through the Foresight
Protocol, a competitive mechanism where participants stake capital and independently propose
changes to the reserve composition, with their decisions implemented immediately. The protocol
tracks the performance of these changes over an extended time frame, redistributing stakes among
participants to favor strategies with sustained positive performance. The system’s existing portfolio
represents the benchmark that participants must outperform to earn rewards. This fundamentally
establishes a meritocracy where merit drives influence. To ensure users can benefit from these
improvements, Multi auto-adjusts its supply to match market demand through coordinated trading
across reserve assets. This approach points toward digital currencies that can evolve their backing
through market mechanisms rather than central planning.

1 Introduction

Guaranteed redeemability would represent a major leap forward in currency design. This implies the
ability to exchange each currency unit for assets possessing inherent value, meaning the value is derived
from the underlying assets themselves and not solely from the belief of others that the currency has
value. The guarantee’s power is amplified when the underlying assets are decentralized, freeing users
from dependence on centralized entities and fostering trust in the delivered value. This kind of system
would promote stability and facilitate market activity by providing transparency about the underlying
reserve assets.

Despite this promise, existing cryptocurrencies have not fully delivered on this guarantee of redeema-
bility. Bitcoin [1], despite its pioneering role in decentralized digital currencies, lacks direct redeemability,
exposing it to price volatility and dependence on external market forces. Stablecoins address price volatil-
ity by being redeemable for fiat currencies, usually through centralized banking infrastructure [2]. But
this solution creates a reliance on traditional financial systems, reintroducing the very trust requirements
that decentralized currencies aim to eliminate.

To achieve true, decentralized, and trustless redeemability, a currency system would need to manage
a diverse reserve of assets in a transparent, automated, and secure manner, without relying on any
centralized entity. This ideal system would also need to be scalable and adaptable to changing market
conditions. Several on-chain protocols attempt to address aspects of this challenge, including Set Protocol,
Enzyme Finance, Betoken, and Yearn Vaults. These protocols utilize various approaches, such as
predefined strategies, active management, meritocratic governance, and yield optimization [3]. However,
while innovative, these existing solutions are primarily focused on niche investment strategies rather than
providing a foundation for a trustless and universally redeemable currency.

We present the Foresight Protocol, a protocol that combines traditional governance with a novel,
self-regulating game-theoretic approach to reserve management. The protocol uses traditional DAO
governance to define the rules of a competitive game, but then allows the system to evolve organically
through the independent actions of its players within those rules. This creates a framework where
improvement is driven by individual incentives, under a clear, collectively-determined ruleset, rather than
through collective voting on each reserve change.
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The protocol operates with a dual-token model: Foresight serves as the governance mechanism,
allowing holders to stake and participate in the protocol’s competitions, while Multi functions as the
protocol’s redeemable currency, representing claims on the underlying reserve assets. This separation of
governance and currency functions allows for specialized incentive alignment within the system.

The protocol achieves this through structured competitions where participants stake capital to propose
reserve additions, while the system stakes to defend its existing composition. Security emerges naturally
from this design: stake requirements, market price discovery, and extended performance evaluation
combine to make manipulation economically irrational. Successful strategies earn rewards and influence,
while poor performers lose their stakes, creating evolutionary pressure that continuously refines the
reserve.

This competitive process is designed to not only optimize the reserve but also to potentially position
Multi as a foundation for a decentralized unit of account. Achieving this would require significant
scale, likely including various specialized subsidiary multi-asset compositions, robust asset diversification
spanning numerous economic sectors, and maturity of the various backing assets, elements that are
expected to gradually develop over time as the protocol and ecosystem mature. Another aspect that
may contribute to becoming viable as a unit of account is extending performance evaluation periods over
market cycles, which should incentivize diversification and risk management.

Beyond functioning as a value anchor in the future tokenized economy, we envision Multi acting
as a master key to that economy. In a world where each token functions as a key, unlocking specific
utility or access to essential services and resources, managing a multitude of individual tokens could
become cumbersome and risky. Multi, by providing access to a dynamic and diverse composition of
these underlying utility tokens, simplifies this process. Crucially, the competitive mechanism is designed
to ensure that the reserve composition reflects the aggregate demand for these underlying tokens, thus
aiming to satisfy the global demand for the essential services they represent. It aims to mitigate the
risks associated with individual token volatility and offers a streamlined way to interact with the broader
tokenized ecosystem.

1.1 Potential Benefits

The Foresight Protocol offers several potential advantages over existing approaches.

e Continuous Reserve Refinement: The competition mechanism is designed to promote continuous
refinement of the reserve. By requiring players to demonstrate sustained success, rather than short-
term gains, the protocol incentivizes the submission of proposals that are likely to maintain or
improve performance over time. Unsuccessful proposals lose their stakes to potentially better
alternatives, creating a natural selection process that refines the reserve composition.

e Enhanced Trust: The protocol enhances trust in reserve management through decentralization,
transparency, and mathematical guarantees, rather than reliance on centralized institutions. Tradi-
tional systems require trust in managers and institutions. In contrast, Foresight’s game-theoretic
mechanisms offer verifiable assurance that reserves are managed in the interests of Multi token
holders, as players can only gain influence through demonstrated, long-term success.

o Egalitarian Access: The protocol provides an egalitarian environment where access and influence
are determined solely by the objective measurement of a contribution’s performance, as measured
by the Proof of Improvement mechanism. While staking capital is required to participate in the
reserve management competitions, the system is designed to accommodate a wide range of stake
sizes; participants, regardless of their stake size, can contribute and earn rewards proportional to
their performance.

e Agile, Adaptive, and Scalable by Design: The protocol achieves operational scalability by
trusting participants to implement changes first, and then adjusting their influence and rewards
retroactively through the stake redistribution algorithm. This "act now, be judged later” approach
fosters rapid adaptation and avoids the bottlenecks of traditional consensus mechanisms, while
using market performance to determine the long-term impact of each change.

o Simplified and Efficient Asset Access: The protocol incorporates a unique multi-party trading
algorithm [4] that fundamentally simplifies access to the Multi reserve’s underlying assets. By
seamlessly integrating Multi token issuance and redemption directly with the decentralized exchange
order books for the individual reserve assets, this mechanism eliminates the need for users to
manually acquire or dispose of each asset when converting to or from Multi. This coordinated,
market-driven access potentially leads to better prices, reduced risk of market manipulation, greater
overall market efficiency, and minimized price slippage.
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Rewarding Valuable Contributions: The protocol uses long-term performance evaluations to
incentivize and recognize valuable contributions within tokenized systems. When entities create
value within external systems and earn tokens anchored to those systems, Foresight Protocol’s
competitions quantify the merit of these tokens based on objective performance metrics. The
entities can then convert their recognized tokens into Multi currency, transforming specialized
accomplishments within specific domains into a broadly recognized form of value. While this system
might not be a perfect measure of societal value, it aims to better identify and reward valuable
contributions within the tokenized economy by linking rewards to sustained market demand.

Trustless Multi-Agent Coordination: The protocol aims to create a trustless framework
where agents (human or Al) managing the reserve are structurally incentivized to align with Multi
token holders’ interests. This approach is a potential solution to the principal-agent problem in
decentralized asset management, an important consideration when entrusting others with valuable
assets. Through stake requirements, market-based performance measurement, and automatic stake
redistribution, the protocol design encourages agents to improve the reserve’s value in order to
succeed. The system is designed to enable Multi holders to trust the game’s structure to reward
beneficial actions and punish harmful ones, rather than having to trust individual managers or their
intentions. As Al agents increasingly participate in financial systems, such trustless coordination
mechanisms could become increasingly relevant, offering a framework for accountability that applies
regardless of whether the agent is human or artificial.

Performance Competitions

The Foresight Protocol’s reserve management is structured as a series of continuous competitions. Each
one is a performance-based contest designed to refine the reserve composition. Fundamentally, each
competition pits new, proposed strategies against the status quo:

This

Players stake capital to propose new assets they believe will improve the reserve’s performance.

The System (the protocol itself) acts as a participant, staking capital to defend the existing reserve
composition. This established reserve acts as the benchmark that all players must outperform to
earn rewards from the system’s stake.

accountability mechanism ensures participants have skin in the game, selecting for those with

genuine confidence in their proposals’ long-term merit. Each competition unfolds over three distinct
stages: stake submission, settlement, and reward distribution. New competitions start at regular intervals,
running in parallel with the reward phases of previous ones, ensuring a continuous, evolutionary process
of improvement (Figure 1).
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Figure 1: Multiple players propose different token portfolios to the Multi reserve. Each player’s proposal
competes against others and against the system’s defense of its current composition.



2.1 Stake Submission

When a competition begins, all terms are established and known to participants. These include: the
eligible tokens and their fixed competition prices, the volume limit, the stake requirements for each stake
token type, and the reward distribution schedule. Participants can then commit stakes at any point
before the submission period closes, allowing them to use that time to precisely evaluate their risk and
optimal choices based on these fixed parameters.

Players select from the eligible tokens, aiming to maximize their competitive advantage given the
announced competition prices. To submit a position, each player must commit three things: (1) the
actual tokens they propose the system should acquire, (2) Foresight tokens as stake, and (3) Multi tokens
as stake. While this paper proposes requiring both Foresight token and Multi token stakes to ensure
robust security and alignment, other staking configurations are possible depending on system needs.

Stake Submission

o Players lock stakes (whole competition)
o Players lock backing tokens (temporarily)

Settlement

e System creates defensive positions

e Scale proposals if over volume limit

e Acquire via uniform auction or market buy
e Acquire remainder from players

Reward Distribution

e Measure performance over time
o Redistribute stakes proportionally

(. J

Figure 2: Each competition proceeds through three stages. Competition terms (prices, volume limits,
stake requirements) are announced before submission begins.

If total proposed value exceeds the volume limit, the system will scale down each player’s proposed
token quantity proportionally while keeping their stake commitments unchanged, with the exact acquisition
amounts determined at settlement. This mechanism protects the system from excessive composition
changes in any single round while ensuring all participants can compete fully regardless of subscription
levels. Whether a player faces the system alone or competes alongside numerous others, the proportional
scaling guarantees fair treatment, thereby eliminating concerns about competition timing or capacity
constraints and allowing participants to focus purely on asset selection merit.

How players commit tokens prior to settlement allows for implementation flexibility: early oversubscrip-
tion detection improves capital efficiency, position cancellation provides user flexibility, privacy-preserving
techniques protect strategies, or stakes without committed tokens maximize capital efficiency through
market acquisition. Each approach involves trade-offs between implementation simplicity, signaling theory
considerations, and systemic risk management.

2.2 Settlement

In the settlement phase, the system acquires the new tokens that players proposed, adding them to the
reserve. This action updates the mix of assets backing every Multi token. To pay for these new assets,
the system mints new Multi tokens and gives them to the sellers. The seller is not automatically the
player; the system is designed to get the best price. It will check open markets or run auctions to find the
cheapest source for the tokens.



o If a better price is found on the market, the system buys from there. The player’s original tokens
are returned to them, but their stake (their bet on the asset’s performance) remains locked in the
competition. This smart-buying mechanism prevents players from using the competition to offload
overvalued assets.

o If the player’s offer is the best price, the system buys from them.

The system itself participates in the competition by defending its existing reserve composition through
“phantom positions” for its current assets. These positions are phantom because the system stakes on
these assets without actually purchasing more of them. This avoids forcing the system to buy potentially
illiquid assets at inflated prices, and allows the system to represent the status quo—the “no change”
option—without injecting additional reserve assets into itself. This design encourages evolution while
preventing the system from becoming too resistant to change.

This “pay at execution” approach prevents users from gaming the system by selling before dilution
and re-buying just before the new, valuable assets are added. Crucially, every new Multi token minted—
whether to pay for an asset or to serve as a system stake—is created at the exact same moment the
corresponding asset is added to the reserve, ensuring that the Multi currency is always fully backed. To
avoid shocking the market, these acquisitions can be spread out over time, or the same effect can be
achieved through frequent, smaller competitions.

2.3 Reward Distribution

The stakes locked during submission are gradually unlocked and redistributed over multiple distribution
events. At each event, the system evaluates all positions based on their current market value and
redistributes the stakes proportionally. The mechanism works as follows: if a position’s token has
appreciated since the competition price, that position receives more stakes from the redistribution pool.
If it has declined in value, it loses stakes to better-performing positions. All participants compete in the
same pool, including the system’s positions defending the existing composition.

For example, consider two positions that each staked 100 tokens to be distributed over 10 events,
giving each a baseline of 10 tokens per event. Position A proposed a token at competition price $10
(now worth $12), while Position B proposed a different token also at $10 (now worth $8). At the next
redistribution event, Position A receives more than its baseline 10 tokens while Position B receives less,
with the exact amounts determined by their relative performance against all positions in the pool.

This creates evolutionary pressure: players who consistently choose better-performing assets accumulate
more stakes, gaining greater influence in future competitions. Meanwhile, poor strategies lose capital
and influence over time. When the system wins stakes from underperforming positions, it converts all
Foresight tokens to Multi tokens, then either burns them to benefit existing holders or reserves them for
future competitions. This extended distribution period encourages long-term value assessment rather
than short-term speculation.

3 Protocol Security Design

The Foresight Protocol implements a unique approach to security: rather than restricting participa-
tion through elaborate permission systems, it establishes economic incentives that make exploitation
unprofitable. This security framework emerges from three complementary elements: the core competition
mechanics, the evolutionary pressure that rewards long-term value creation, and the governance system
that maintains these incentives.

3.1 Core Protection Mechanism

The implementation of this security approach is embedded in the competition structure itself. To propose
changes to the system’s reserves, players must commit real capital by acquiring and staking both Foresight
and Multi tokens. Meanwhile, the system itself participates in these competitions by minting new tokens
to defend its existing composition.

This defense mechanism creates an asymmetric advantage for the system. Although players must
acquire real capital to participate, the system can mint tokens as needed for defense. When the system
mints Multi tokens, this dilutes existing Multi holders, but when it mints Foresight tokens, this has no
impact on Multi holders. Even after acquiring tokens, players face multiple hurdles during competitions:

e They compete with other players for limited competition space through their stakes

e They face market-based auctions that ensure fair pricing



e They must maintain strong performance against both other players and the system’s existing state

o Poor performance means losing their staked tokens

Consider someone holding a token that they doubt has long-term potential. To add this token to Multi’s
reserve, they would need to acquire Foresight and Multi tokens (real capital that remains at risk through
extended performance evaluations). As their token underperforms, they would gradually lose this capital
to other players and the system itself. Meanwhile, they could simply sell questionable tokens on regular
exchanges without these complications. This design naturally steers the system toward tokens that players
genuinely believe will maintain or increase in value over time.

3.2 Protection Layers

The competition framework creates evolutionary pressure toward valuable reserves through multiple
reinforcing mechanisms. The foundation begins with governance-based token approval, which serves as a
prerequisite for any token’s use in the system. This initial screening ensures basic quality standards by
examining factors such as liquidity, market maturity, and technical soundness. While this basic control
cannot prevent all problems, it creates an essential first line of defense by excluding unsuitable tokens.

Building on this foundation, competitions implement capacity limits that create automatic protection
against concentrated token inflows. If many players attempt to add the same token simultaneously, their
combined volume would likely exceed the competition’s capacity limit. This naturally leads to higher
stake requirements as players compete for the limited space, strengthening security during potentially
critical periods. The system adjusts these limits based on its size, maintaining consistent protection as it
grows or shrinks.

The third layer of protection comes from the settlement phase, which ensures fair pricing by first
attempting to source tokens from the open market. Even if a player commits tokens to the system,
they are not guaranteed to be the seller. If better prices are available elsewhere, the system will buy
from the market instead. The player must still maintain their stake regardless of where the tokens are
sourced, creating strong disincentives against proposing overvalued tokens. By synchronizing trading into
competitions, this mechanism concentrates liquidity for efficient price finding.

The final layer emerges from the performance competition that extends across multiple distribution
events. By measuring performance over time, the system rewards changes that maintain value while
penalizing harmful additions. Successful players grow their influence through redistributed stakes, while
poor performers lose their capital. This creates evolutionary pressure that continuously strengthens the
system. Players must show sustained positive results over extended periods, naturally leading to more
robust and stable reserves.

3.3 Protection Through Competitive Pressure

Beyond these protection layers, the protocol gains additional security through its dual competitive
structure. While the system’s participation creates a baseline defense, the direct competition between
players strengthens this protection by raising performance standards above mere adequacy.

Without player competition, participants would only need to outperform the system’s predetermined
positions to earn rewards. However, by making players compete for the same stake pool, the protocol
ensures participants must demonstrate value against both the system and their peers. This higher
standard means that even strategies that marginally improve upon the system’s composition may still
lose capital if other players find better opportunities.

The combination of system defense and peer competition creates compounding security benefits. The
system’s participation maintains reserve stability through its stake-backed positions, while competition
between players helps identify truly valuable additions rather than just adequate ones. This competitive
pressure complements the protection layers by adding dynamic, market-driven security that becomes
stronger as more skilled participants engage with the protocol.

3.4 The Role of Governance

While the competition mechanics naturally protect the system, their effectiveness depends on proper
parameter calibration by the DAQO. The governance population must actively maintain and adjust key
aspects of the system as market conditions evolve.



The first responsibility is managing competition structure. The DAO must carefully balance how
often competitions occur and how long they last. More frequent competitions help the reserves adapt
quickly but require more active price discovery. Longer evaluation periods provide better security by
requiring sustained performance but reduce capital efficiency. The DAO must also ensure competition
prices are determined in ways that maintain fair and efficient markets.

Managing stake requirements forms another crucial responsibility. The DAO determines how much
skin in the game players must commit through both Foresight and Multi token requirements. These stakes
can adjust automatically based on competition demand, but the DAO must set appropriate baseline levels
and system responses. They must also balance the rewards and penalties players face when competing
against the system’s existing composition, ensuring incentives remain properly aligned without creating
excessive dilution for token holders.

Volume controls represent a third key area of oversight. The DAO must set appropriate limits on how
much change can happen in each competition period. These limits need to allow healthy evolution of
the reserves while preventing destabilizing shifts. During periods of market stress, tighter limits might
provide additional protection, although this protection must be balanced against the need to adapt to
changing conditions.

Finally, the DAO must maintain clear asset standards. Beyond initial token approval, this includes
establishing standards for continued inclusion and procedures for removing tokens if needed. While future
versions might include more automated controls, current governance focuses on thorough initial screening
and maintaining clear oversight procedures.

The challenge lies not just in setting individual parameters, but in understanding how they work
together and evolve. While some routine adjustments might be automated, major changes require careful
consideration to maintain the system’s protective qualities. The DAO must develop clear standards for
different types of parameter changes while maintaining flexibility to respond to market developments.

4 Competition Mechanism

The Foresight Protocol evolves through a structured competition mechanism where players propose
changes to the reserve composition. In this contest, players stake capital to propose new tokens, while
the system itself participates by staking to defend its current composition. This section describes the
complete lifecycle of a competition, from initial announcement through final reward distribution.

4.1 Competition Parameters

Each competition is announced with fixed parameters that remain constant throughout the submission
period.

Parameter Symbol Description

Approved Tokens T Set of token types players may propose for inclusion in the reserve

Competition Prices Py Fixed reference price for each token type k € T at announcement,
establishing the exchange rate between that reserve token and Multi

Stake Rates r? Required stake per unit of proposed value for each stake token type
o (e.g., r™ = 0.05 requires 5% stake in Multi)

Volume Limit 0 Maximum new value as fraction of current supply (e.g., 6 = 0.05
permits up to 5% growth)

System Multipliers A7 Determines system stake relative to total player stakes (e.g., A™ = 0.5
means system stakes half of aggregate player stakes)

Submission Period Th Duration for players to submit (bid) positions

Settlement Period Ts Duration for executing approved proposals

Performance Period Tp Duration for evaluating performance (typically ~ 1 year)

Circulating Supply My Multi supply at competition announcement (start of submission pe-
riod)

Reserve Composition {(kj,q;)}j=1 Holdings at announcement where k; denotes token type and ¢; quan-
tity held

Table 1: Competition parameters and current system state at announcement.



Notation. Throughout the competition mechanism, we use the following index conventions: k ranges
over token types in 7; for reserve position j, we denote by k; € 7 the token type held at that position;
and for player position i, we denote by a; € T the token type chosen by that player. This distinction
clarifies aggregation operations and prevents confusion between generic token types, specific reserve
holdings, and individual player choices.

Price Determination. The competition prices P} ; are derived from oracle price feeds P, with
a small markup parameter u: Pyj = Py, - (1 + p). This markup (typically around 1%) incentivizes
player participation by compensating for the friction and uncertainty players face. Players must lock their
proposed reserve assets until settlement without knowing whether the system will purchase from them or
find better prices on the market. The markup ensures that if their assets are purchased, players receive
a favorable price slightly above the market rate, making participation worthwhile despite the cost and
uncertainty of locking liquidity. All prices throughout the competition mechanism are denominated in
Multi tokens, making Multi the native unit of account for all protocol calculations. The protocol employs
multiple independent oracle sources for each token type and includes anomaly detection mechanisms to
identify and reject outlier price data, ensuring that competition prices reflect legitimate market conditions
and protecting against oracle manipulation or failures.

4.2 Stake Submission

During the submission period, players propose tokens by locking stakes. The protocol processes two stake
token types, denoted by o € {g,m}, where g represents Foresight tokens and m represents Multi tokens.
For a player ¢ proposing to add g; units of token type a;, the required stake for each stake token type o
where 77 > 0 is:

s =1%-¢q; - Py p (1)

The collection of all player positions is denoted P = {(ai, ¢i, {s7 }+)}:, where each position specifies
the proposed token type, quantity, and locked stakes across all stake token types. Depending on
implementation, the reserve token quantity g; may be locked at submission or sourced at settlement.
Stakes s7 remain locked through settlement and the full performance period.

4.3 Settlement

Settlement determines which proposals are executed and at what prices. This phase consists of volume
scaling, system participation, and price discovery.

4.3.1 Volume Scaling

At settlement time ¢, if the total proposed value exceeds the volume limit, all positions scale down
proportionally. The adjusted stake rate is computed as:

~0 __ o ZZEP S?
79 = max (7" ' min(My, I1) (2)

where My is the actual circulating supply at settlement. The minimum ensures the system never exceeds
its originally announced capacity even if supply grows, and prevents over-commitment if supply decreases.
When 77 > r?, each player’s executed quantity recalculates to:
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Stakes s¢ remain fully locked at their original amounts. Excess tokens (¢; — ¢;) are returned to players.
This mechanism ensures that players who commit more capital in oversubscribed competitions maintain
proportionally stronger security guarantees.

4.3.2 System Participation

The system participates by defending its reserve composition as announced at competition start through
phantom positions. Using the reserve state {(k;,q;)}7—; from announcement ensures the system defends
what everyone expected it to defend. These positions represent the status quo—the “no change” option—
without requiring the system to purchase additional assets. This design avoids forcing the system to buy
potentially illiquid assets at inflated prices while still allowing the reserve to defend itself. The system
creates total stakes matching player participation with multiplier A7:

Z s7 = A7 -min (Z s7,0 - min( My, My) -rg> (4)
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These stakes are distributed across the announced reserve assets j € {1,...,n} proportionally to their
value:

g5 - Pr. v ) .
$87 = —=7—>— - A% -min s7,0 - min(My, M) -1 (5)
T =14 Prey <Z€z7; |

The corresponding phantom quantities serve as benchmarks for performance comparison:
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The system uses the adjusted rate 7 because all positions must compete on the same basis. When
players over-subscribe, their quantities scale down, and the system’s phantom quantities must be
calculated equivalently to ensure fair comparison during reward distribution. The set of system positions
is S = {(kj,qj,{57}s)}}—1- These phantom positions are not executed trades—they exist solely as
performance benchmarks and do not affect the actual reserve composition.

4.3.3 Price Discovery and Execution

For each token type k with player proposals, the system checks open markets for better prices at settlement.
Let qi := Ziep:ai:k ¢; denote the total quantity of token type k needed across all player positions. If a
market source offers price Py s < Py, the system purchases from the market first. Let gi market denote
the quantity available from the market at price Py ;. The system acquires:

o min(gk, gk, market) Units from the market at price Py s

o max(0, ¢k — ¢k markes) Units from players at price Py p
When the market offers a better price, the original player tokens for the market-sourced portion are
returned, but all player stakes s for positions in token type k remain locked in the competition. This

smart-buying mechanism prevents players from using competitions to offload overvalued assets. Settlement
proceeds gradually over duration 7, to avoid market disruption. For each acquired quantity:

1. Asset quantity enters the reserve
2. Multi tokens are minted simultaneously in two categories:
o Payment tokens distributed to sellers (market or players depending on source)
o System competition tokens: Proportional share of jesSi for the system’s competition

participation

This synchronized minting ensures the Multi currency remains fully backed at every moment. The total
supply increase from acquisition is:

AM™ = Z [mln(Qka qk,market) : Pk,s + max(O, k. — qk,market) : Pk,b] < min(MlN MS) -0 (7)
keT

while the increase from system stakes is AMY® = > jesSih the total Multi tokens minted for the system’s
competition participation. The total new supply satisfies

AM =AM AM™* < min(My, M) -6 (1+A™ - 1™ (8)
ensuring that the system never exceeds its originally announced capacity.

4.4 Performance Evaluation and Reward Distribution

After settlement completes, all positions enter the performance evaluation period. The complete set of
competing positions is A = PUS, where each position is evaluated uniformly using the adjusted stake rate
77. The performance period 7, (typically approximately one year) is divided into ¢ reward distribution
events occurring at regular intervals 7,/¢. At each distribution event, stakes are redistributed among all
positions based on their relative performance in a zero-sum transfer. Better-performing positions gain
stakes from worse-performing positions. Position values at distribution event d are calculated as:
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where P,, 4 denotes the market price of token type a; at distribution event d—that is, the price of
whichever token type position 7 holds. The relative performance measure for each position is:

Vi,d

Wid = 72;'6,4 e (10)
At each distribution event d, position i receives rewards from the unified competition pool:
57
pé’,d = Wid Z Tf (11)
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where o € {g, m} represents Foresight and Multi tokens respectively, and s7 are the original locked stakes.
Since relative performance weights satisfy > ;. , w; a = 1, the redistribution at each event sums to exactly
% of the total locked stakes, ensuring conservation of the stake pool. Players can withdraw any rewards
they receive after each distribution event. When the system wins stakes, it converts all Foresight tokens to
Multi tokens, then either burns them to benefit existing holders or reserves them for future competitions.
Multiple competitions can run concurrently, each with its own independent performance tracking and
distribution schedule. Figure 3 illustrates how competitions overlap, with new competitions beginning

while previous ones are still in their performance evaluation periods.

[ Submission (7,) [ Settlement (7s) 1 Performance (7,)
Competition 1: ‘ b ‘ s ‘ p,1 ‘ ™p,2 ‘ P,3 ‘ P4 ‘ ™p,5 ‘ p.6 ‘ 7 ‘ ot ‘
Competition 2: ‘ i ‘ s ‘ Tp,1 ‘ P2 ‘ ™»,3 ‘ Tp,4 ‘ P.5 ‘ p.6 ‘ .7 ‘ Tp.e ‘
Competition 3: ‘ ) ‘ s ‘ p,1 ‘ P2 ‘ P,3 ‘ p,4 ‘ P,5 ‘ p.6 ‘ p,7 ‘ bt ‘

Time

Figure 3: Timeline showing overlapping competitions. Each competition proceeds through submission
(1), settlement (7), and performance evaluation (7,) phases. The performance period is divided into ¢
distribution events labeled 7, 1 through 7, ¢, occurring at regular intervals. Multiple competitions run
concurrently, allowing continuous system evolution.

After the final distribution event in a competition’s performance period, all stakes are unlocked and
returned to participants (adjusted for gains or losses from redistribution). The reserve composition reflects
the integrated changes from all settled competitions.

4.5 Performance Sensitivity Extension

The reward distribution mechanism can be extended with an optional sensitivity parameter § > 1 that
amplifies performance differences, creating tiered competition structures with varying risk-reward profiles.
This parameter modifies the reward calculation by adjusting the performance weights before redistribution:

B
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The modified reward function becomes:
s7
Pla=Fia Y Ti (13)
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When 8 = 1, the system reduces to the linear baseline described previously. As 3 increases, the distribution
becomes more concentrated toward top performers, creating stronger winner-take-all dynamics. For
example, with g = 2, a position with twice the performance of another receives four times the reward
allocation, rather than just twice under the linear system.

This parameterization enables the protocol to offer multiple competition tiers simultaneously:

o Conservative tier (8 = 1): Linear rewards proportional to performance, suitable for risk-averse
participants seeking steady returns
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o Moderate tier (1 < 8 < 2): Amplified rewards for outperformance, balancing opportunity and
risk

o Aggressive tier (§ > 2): Highly concentrated rewards favoring top performers, attracting
participants with high confidence in exceptional strategies

Each tier operates as an independent competition with separate stake pools, allowing participants to
self-select their preferred risk-reward profile. The governance system would determine which tiers to offer
and their respective 8 values, potentially adjusting these parameters based on ecosystem maturity and
participant preferences. Higher sensitivity competitions might require larger minimum stakes to maintain
security, as the increased reward concentration could otherwise create manipulation incentives.

Notation Quick Reference

Core Elements

P,S,A Player positions, System positions, All positions

o € {g,m} Stake token type (Foresight, Multi)

1,7, k,d Player index, system index, token type, distribution event

ai, k; Token type chosen by player 7, token type at reserve position j
Fixed Parameters

Py Competition price for token k£ at announcement

Py s Market price for token k at settlement

FPu.a Market price for player i’s token type at distribution event d
My, M Multi supply at announcement, settlement

r?,0,\° Stake rate, volume limit, system multiplier

Key Computed Values

ag

Ex Stake locked by player ¢

7o Adjusted stake rate (when oversubscribed)

G, q; Adjusted player quantity, phantom system quantity
Wi d Performance weight (relative value)

o Reward distributed to position

5 Economic Analysis

The Foresight Protocol requires careful parameter calibration to maintain economic stability and encourage
productive participation. This section analyzes the economic effects and trade-offs of key system
parameters.

5.1 Volume and Supply Parameters

The volume limit 6 controls how much the system can change in each competition period. A higher 6
allows players to influence the reserves more quickly but increases supply volatility as more Multi tokens
need to be minted to acquire assets. A lower 6 provides more stability but may make the system slow to
adapt.

The token supply changes through two mechanisms: direct minting for asset acquisition (bounded
by 6) and system stake minting (determined by A™). These changes scale automatically with system
size: if supply decreases, both acquisition volumes and stake requirements decrease proportionally. This
maintains consistent economic relationships but means changes in one area can affect the entire system.

5.2 Stake Parameters

The reward function in competition events creates natural incentives for decentralization through its
asymmetric risk-reward structure. For players with smaller stakes, the potential upside is proportionally
larger compared to their downside risk: they can win a significant portion of the reward pool while risking
only their small stake. As stake size increases, players can win larger absolute values, but this scaling
continues only until they reach 50% of the pool. Beyond this point, their potential gains actually decrease,
creating a natural ceiling that discourages stake concentration. This mechanic ensures no rational player
would try to control more than 50% of any competition’s stake pool.
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The ratio requirements 79 and ™ serve as security mechanisms by making players accountable for
each unit of change they attempt to make to the system. These requirements must be calibrated carefully;
if set too low, players might profit from offloading tokens to the system, particularly when they become
the sellers at the competition price.

The system itself acts as a major player through its stake multipliers A9 and A\™. Setting these values
above 1.0 means the system stakes more than players collectively, potentially creating stronger incentives
for participation by offering larger reward pools. However, this comes with significant trade-offs: when
the system stakes more than 50% of the pool, it exposes itself to greater potential losses while limiting
its possible gains, fundamentally altering the risk-reward balance of the game. This risk is naturally
mitigated by the effective volume cap 6 - M;. When player participation exceeds this limit, the system’s
fixed stake competes for a larger pool of player stakes, maintaining its original risk while increasing its
potential upside.

5.3 Coverage Parameters

The protocol could be made more economically feasible by implementing partial coverage for system stakes,
which means not minting the full amount of tokens needed for potential rewards upfront but instead
creating them as needed. For Foresight tokens this does not have an effect on users, but for Multi tokens,
which represent claims on reserves, coverage affects backing and requires careful calibration. Higher
coverage parameter values mean immediate minting and clearer price signals but increase short-term
supply volatility.

During contractions, retroactive minting presents special challenges. If the system needs to mint
tokens to cover previously made reward obligations, these mints must scale down proportionally with the
supply contraction to prevent excessive dilution of redeemable value and potential feedback effects. This
means the system effectively reduces its payouts to competition participants during stressed conditions.

6 Game-Theoretic Analysis

We analyze how Multi’s security emerges from its game-theoretic properties through formal mechanism
design and equilibrium analysis. The key insight is that security arises naturally from carefully designed
incentives rather than artificial restrictions.

6.1 Game-Theoretic Intuition

While earlier sections discuss why manipulation is unprofitable and how capacity limits protect the
protocol, here we emphasize the game-theoretic incentives at play. Each player assesses whether to
participate based on potential gains versus the cost of staking Foresight tokens and the possibility of
being outperformed. Four core elements demonstrate how these incentives guide rational behavior:

e Volume Constraints as a Strategic Barrier. The protocol imposes a maximum competition
volume of 6 - Mm capping how much value can be introduced in each round. As more players
vie for that capacity, they must stake higher amounts. This "price of admission" scales up under
heavy demand, making it disproportionately expensive for players to propose large or dubious asset
contributions.

¢ Economic Gatekeeping via Opportunity Costs. Since participation requires staking both
Foresight tokens and Multi tokens, a rational player compares this cost to alternatives, such as
selling assets on a standard exchange. If the protocol’s expected payout (net of stake risks) is not
clearly better, the player will not join. This self-screening effect encourages only those players who
believe their asset additions will outperform in the long run.

e Undercuts and Price Discovery. Even though the protocol defines a competition price for each
approved asset, it simultaneously searches external markets for cheaper offers. If it finds a better
price than the one announced, the original player’s tokens are returned unused; however, the player
remains bound by the stake requirement. The player effectively gains nothing while still incurring
the stake cost. This mechanism deters attempts to offload overvalued assets at the competition
price because being undercut yields no payout and retains the player’s locked stake.

e Collective Improvement through Evolutionary Pressure. Post-acquisition, performance
competitions redistribute staked Foresight tokens based on how well each position performs over
time. This mechanism shares conceptual similarities with futarchy [5], where participants stake
capital on predicted outcomes to aggregate collective intelligence. Underperformers forfeit capital;
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outperformers grow in influence. Repeated across multiple rounds, this process selectively rewards
players who consistently propose high-value assets, gradually refining the reserve toward a more
resilient composition.

Viewed together, these rules form a repeated game in which players must carefully evaluate the potential
gains from adding assets at the protocol’s published competition prices against the risk of being undercut
or underperforming. Over many cycles, low-value proposals are weeded out, while constructive strategies
gain governance control, which in turn bolsters the protocol’s security and overall asset quality.

6.2 Security Properties

We demonstrate two key properties of the Foresight Protocol: economic security against manipulation
and guaranteed improvement through competition. These properties emerge directly from the formal
system definition.

6.2.1 Economic Security Against Manipulation

Consider a player’s utility function from the formal definition:

Uz(QlaSzgaszn) = (1 _pl) “q; (Pai,b - P;icq)

Expected trading profit/loss

o
— E si

oc{g,m}

(14)

Initial stake costs
l S}y
+ E g Eq |wiyd - E T

oce{g,m}d=1 JEA

Expected performance rewards
where:

o P24 is the price at which the player acquired the tokens of type a;

e P, is the competition price for token type a; at announcement

e p; is the probability that market participants undercut the player’s offer
e (1 —p;) is thus the probability of successfully selling to the system

For a player attempting to manipulate with overvalued tokens:

o High probability of being undercut (p; ~ 1) makes trading profit unlikely
e When trades do execute, P34 will be close to or higher than P,, ;, making the profit negative

o Initial stake costs are guaranteed and immediate
o Poor expected performance (Eqlw; 4] < %) makes expected rewards negative
J g J

Therefore U; < 0, making standard market venues more profitable than attempting system manipulation.

6.2.2 Proof of Improvement

We introduce Proof of Improvement, a mechanism that mathematically verifies system enhancement
and governs the protocol’s reward structure. Multi tokens are created through three pathways: (1)
direct backing, where users deposit all component reserve assets, (2) asset acquisition during competition
settlement, where the system mints Multi to pay for newly acquired reserve assets, and (3) competition
rewards, where the system mints Multi as stakes that can be won by participants.

Critically, only the third pathway represents value creation analogous to mining rewards in Bitcoin.
The system pre-mints Multi tokens as its stake at the start of each competition. When players outperform
the system’s benchmark through Proof of Improvement, they win these Multi tokens from the system’s
stake pool. This creates a direct link between currency creation and verified value addition: the pre-
minted Multi tokens enter circulation as rewards only when participants demonstrably improve the reserve
composition.
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The verification is measured by the net change in the system’s stake pool, A%, representing the
difference between total rewards the system wins across all distribution events and the total stakes it

initially committed:
!
5=22 /Ma=2. 5 (15)

d=1je8 jes

where p§ 4 represents rewards of type o won by system position j at distribution event d, and s7 represents
the initial system stake of type o for position j.
When Ag < 0, Proof of Improvement is achieved. This negative value demonstrates that:

e System positions S defending the current composition were outperformed
o Players achieved v; 4 > v; 4 against system positions j over sustained periods

e Participants demonstrated superior risk-adjusted returns relative to the existing reserve

This creates evolutionary pressure: players who genuinely improve the reserve accumulate influence
through redistributed stakes, while poor performers lose capital. The system is designed to be defeated by
better strategies, with each defeat mathematically proving value addition and justifying the distribution
of pre-minted Multi tokens as rewards.

7 Automated Liquidity Orderbook DEX

Multi’s total supply dynamically adjusts to match market demand, ensuring it accurately reflects the
value of its underlying reserve assets. This adjustment occurs via an automated trading algorithm [4]
deeply integrated with decentralized market order books. This allows the system to automatically and
efficiently create new Multi when market demand rises, or redeem existing Multi back into its constituent
assets when demand falls, all driven directly by market activity. By coordinating liquidity across multiple
asset markets and efficiently absorbing orders, this auto-adjusting supply mechanism acts as a market
stabilizer.

7.1 Multilateral Exchange Framework

Let {(kj,q;)}}—, represent the reserve composition, where k; denotes the token type and g; the quantity
held, with q = (¢1,...,¢n). The exchange system operates under the following mathematical constraints:

e u represents the minimum number of Multi token units that can be exchanged

e z=21,...,2,) represents the corresponding amounts of each reserve token
e Each z; is defined as z; = {%J

e M (current supply) can be expressed as M = 7 - u where nn € Z™

This framework ensures that each Multi token always represents the same proportion of the reserve
regardless of supply changes. The multilateral exchange can be expressed as:

o-uer{p-z|1<i<n} (16)

where ¢ represents the quantity factor of minimum amounts exchanged in a single transaction.

Figure 4: Impact of the multilateral order matching algorithm on an order book. Existing buy and sell
liquidity are shown in solid green and red, respectively. The system adds additional buy liquidity (green
hatched) and sell liquidity (red hatched) to facilitate Multi token issuance and redemption.
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7.2 Multilateral Order Matching Algorithm

Algorithm 1: Multilateral order matching algorithm.

if o; is better than b; then

while multilateral matches are possible do

check o;,b_; to find ¢; and best system offer Pf;“

while best market offer is better than P$* do
match o; with best market offer
update 1; to agree with reduced o;

end

match o;,b_; with system

add v; to ¢

end

end
if 0; is not filled then

| place o; in i-th order book
end

This algorithm triggers when a new order o; in market i (for reserve token i) offers a better price than
the current best bid b;. Let b_; represent the set of best bid orders in all markets excluding market .
The algorithm then examines these other markets to identify sets of compatible best bids: either all bids
for reserve assets (redemption) or all bids for Multi tokens (issuance). For each market j, the algorithm
determines a quantity factor v; representing the potential trade size, and calculates the best system offer
price ijeS“ at which the trade could execute in a manner that precisely matches the system’s budget. The
algorithm prioritizes matching against existing market offers when they provide more favorable prices. In
the absence of better market offers, the algorithm executes a multilateral match by combining compatible
orders. These matches must occur in whole multiples of the minimum issuable amount u, maintaining
the system’s reserve token ratios z. The algorithm tracks its progress through an accumulated quantity
factor ¢, which counts the number of u-sized segments successfully traded. The final exchange converts
¢ - u Multi tokens into ¢ - z; units of each reserve token. Figure 4 illustrates how this mechanism adds
liquidity to existing order books.

8 Conclusion

This paper has introduced Multi, a self-improving currency designed to address fundamental limitations
in existing digital currencies. Where Bitcoin lacks redeemability and stablecoins reintroduce centralized
dependencies, Multi offers a third path: a decentralized, multi-asset-backed currency that continuously
refines its own reserve composition through competitive dynamics. The vision extends beyond mere
stability to create what could serve as a master key to the tokenized economy, enabling access to ever-
evolving services and goods while continuously adapting to anticipate and meet humanity’s changing
needs.

The Foresight Protocol provides the mechanism to realize this vision. Through structured competitions
where participants stake capital to propose reserve changes, the system creates natural selection pressure
toward quality. The protocol’s game-theoretic design ensures that only those who genuinely believe in
their proposals will participate, as poor choices result in stake losses while successful strategies earn
rewards through Proof of Improvement. This mechanism mathematically verifies that the system is being
enhanced—the system is designed to be defeated by better strategies, with each defeat proving value
addition and justifying new token creation. This transforms reserve management from a governance
challenge into an evolutionary process.

Our analysis demonstrates that this approach creates robust security properties. Manipulation becomes
economically irrational due to the interplay of stake requirements, market-based price discovery, and
extended performance evaluation. The integration with decentralized exchanges through multilateral
order matching enables efficient trading while maintaining precise reserve ratios. These mechanisms
together establish the technical feasibility of decentralized, continuously-optimizing reserve management
systems.
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As the tokenized economy matures, the need for a unifying currency that can adapt to changing
conditions becomes increasingly apparent. Multi, powered by the Foresight Protocol, represents one
approach to meeting this need. It creates a currency whose value derives not from static backing but from
its ability to evolve. Whether Multi achieves its potential to serve as a foundational infrastructure for
decentralized finance will depend on empirical validation, careful parameter governance, and the quality
of collective intelligence it attracts.
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