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Abstract

This paper details the specialized token economy developed by DePIN Baby, an AI-driven
investment agent operating within Decentralized Physical Infrastructure Networks (DePINs).
Building on the foundational concepts introduced in the DePIN Baby Lightpaper [4], our token
economy framework emphasizes a quarterly profit assessment mechanism tied to the DEPIN
token price. During profitable cycles, the system enforces a buyback-and-burn strategy to re-
duce token supply and support price growth. In unprofitable quarters, the protocol retains
(rather than sells) existing DEPIN holdings to avoid exerting unnecessary downward pressure
on the token’s price. Throughout, we provide rigorous mathematical models capturing these
dynamics, as well as recommended enhancements and adaptation strategies for volatility man-
agement and liquidity optimization. This approach aims to sustain a robust token valuation
trajectory by aligning economic incentives between hedge fund performance, holder rewards,
and the underlying DEPIN ecosystem.

1 Introduction

The success of a decentralized ecosystem often hinges on well-designed token economics. DePIN
Baby’s multi-pronged approach to investment—detailed in theDePIN Baby Lightpaper [4]—includes
data-driven hedge funds, health scoring of DePIN projects, and an AI governance mechanism via
the DEPIN token. This paper focuses exclusively on the token economy layer, articulating how
DePIN Baby’s quarterly performance relative to the DEPIN token price informs buybacks, token
burns, and the strategic handling of existing DEPIN reserves.

2 Quarterly Profit Calculation

We define the net profit Π in terms of both fiat-denominated (or stablecoin-denominated) hedge
fund earnings and the price trajectory of the DEPIN token. Let P0 be the average DEPIN token
price at the start of the quarter and PT be the token price at quarter’s end. We express net profit
as:

Π = max
(
0, FundEarningsfiat − CostBasis

(
P0, PT

))
, (1)

where FundEarningsfiat denotes the total hedge fund returns in fiat (or stablecoin) terms, and
CostBasis

(
P0, PT

)
is a model quantifying how the DEPIN token price affects the threshold for net
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profitability. Formally, we can write:

CostBasis(P0, PT ) = Γ
(PT

P0
− 1

)
, (2)

where Γ is a scaling constant that controls the extent to which changes in PT /P0 influence the
profit benchmark.

3 Token Buybacks, Burns, and Holder Rewards

3.1 Net Positive Scenario

When Π > 0, i.e. the hedge funds not only generate profits but also outperform the relative price
change of DEPIN, DePIN Baby initiates the following three-step process:

1. Token Buyback: Allocate 0.90×Π (i.e., 90% of net profits) to purchase DEPIN tokens on
the open market. By acquiring tokens from existing liquidity pools or exchanges, buyback
operations exert upward price pressure.

2. Token Burn: Send 0.90 of the purchased tokens to a verifiably irrecoverable address. If
Qbought is the total amount of DEPIN tokens bought, then the number of tokens destroyed
is 0.90 ·Qbought. By reducing circulating supply, this mechanism further supports the token’s
price [1].

3. Random Distribution to Holders: The remaining 0.10 ·Qbought is then distributed ran-
domly among 1% of the average DEPIN token holders over that quarter. A uniform random
selection U(0, 1) picks exactly 0.01×Havg holders, where Havg is the average number of token
holders. This reward mechanism incentivizes long-term holding and community engagement
[2].

3.2 Net Negative or Neutral Scenario

When Π ≤ 0, DePIN Baby refrains from selling any of its DEPIN holdings. Instead, it holds its
existing DEPIN token reserves, thereby avoiding additional downward price pressure. Formally, no
tokens are sold during these periods:

Π ≤ 0 =⇒ Hold DEPIN in Reserves (no liquidation). (3)

This approach ensures that DePIN Baby does not exacerbate temporary market dips. Over time,
as performance recovers and Π becomes positive, the buyback-and-burn cycle resumes, aiming to
bolster the token’s price floor and align incentives with existing holders [3].

4 Adaptive Frequency Analysis

Although currently assessed quarterly, the profit threshold in (1) and (2) can be evaluated more
frequently as the AI-driven metrics within DePIN Baby become more granular. Potential intervals
include monthly or even weekly checks, each recalculating Π to adapt quickly to fast-changing
market dynamics.
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5 Mathematical Extensions and Additional Safeguards

To enhance both price stability and overall market health, DePIN Baby can:

� Partial Reserve Strategy: Instead of a one-time buyback, DePIN Baby may dollar-cost-
average its purchases over a defined window to minimize slippage and sudden price spikes.

� Volatility-Responsive Allocations: Use real-time volatility metrics to adjust the 90%/10%
splits. During high market turbulence, a more conservative burn ratio may help maintain
consistent liquidity, while still reducing supply over time.

� Liquidity Pool Support: In place of random distribution, a portion of tokens could be
staked in liquidity pools to deepen market liquidity and reduce slippage—an alternate ap-
proach that can be activated in high-volatility environments.

Each safeguard can be integrated into the existing buyback and burn framework. The net effect
remains a net deflationary mechanism during profitable cycles and a non-dilutive holding pattern
during negative cycles, thus optimizing for long-term price appreciation.

6 Conclusion

By tying the buyback-and-burn process to both hedge fund profitability and the performance of
the DEPIN token, this token economy model directly aligns the health of the funds with the
sustainability and growth of the token price. The decision not to sell DEPIN in net negative or
neutral quarters further supports the token’s market structure by preventing forced sell-offs. The
net result is a cyclical feedback loop where profitable performance generates tangible price support,
while underperformance does not unduly harm token valuation.

Looking ahead, the adaptive frequency mechanism, along with volatility-responsive adjustments,
offers a sophisticated roadmap for fostering a robust token economy. In synergy with the overall
DePIN Baby Lightpaper [4], this framework stands ready to underpin the next generation of AI-
driven, community-governed DePIN ecosystems.
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