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Abstract

We present the tokenomic architecture of Zoo Network, a specialized Layer 2 AI blockchain
built on Hanzo compute infrastructure. Zoo implements a revolutionary distribution model:
100% community airdrop with zero venture capital, private sales, or preferential
allocations. With a fixed supply of 2 trillion KEEPER tokens (1T DAO treasury, 1T community-
distributed), Zoo establishes a new paradigm for fair-launch Al infrastructure. Unlike traditional
AT token projects that raised hundreds of millions from VCs (RENDER: $150M+, Bittensor:
$100M+), Zoo achieved complete decentralization from genesis, onboarding 87,000+ users across
142 countries with no capital raises. This paper analyzes the economic mechanics of pure com-
munity ownership, including: (1) inference credit systems that reward data contribution over
payment, (2) semantic experience marketplaces for trading training-free knowledge, (3) DAO
governance with 66% supermajority requirements, (4) long-term sustainability through treasury
management without inflation, and (5) comparative analysis against Lux (genesis NFT releases)
and Hanzo (fair-mined compute tokens). We prove that Zoo’s airdrop model achieves superior
decentralization while maintaining economic sustainability through stake-based validation, ex-
perience monetization, and community-driven resource allocation. Our empirical results from
420,000+ trained models demonstrate that contribute-to-access models can replace pay-to-play
paradigms when properly incentivized. This work establishes the first comprehensive framework
for non-profit, community-owned Al infrastructure tokenomics.
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1 Introduction

1.1 The Centralization Problem in AI Infrastructure

The contemporary Al landscape suffers from acute centralization across three critical dimensions:
computational resources, model ownership, and economic value capture. Leading AI companies
(OpenAl, Anthropic, Google DeepMind) maintain monopolistic control over frontier models, train-
ing infrastructure, and resulting economic rents. Even purportedly ”decentralized” blockchain-
based Al projects exhibit centralization through venture capital control, with RENDER raising
$150M-+, Bittensor $100M+-, and Fetch.ai $40M+ through private sales and ICOs [1}2].

This centralization manifests in three harmful patterns:

1. Access Inequality: Pay-to-play models exclude researchers, educators, and developers in
developing nations from participating in Al advancement.

2. Alignment Misalignment: Profit-maximizing incentives conflict with public interest Al
safety and democratic governance.

3. Value Extraction: Economic surplus accrues to early investors rather than data contributors
and community participants who create actual value.
1.2 Zoo Network’s Revolutionary Approach

Zoo Labs Foundation Inc, a 501(c)(3) non-profit organization, addresses these failures through

radical distribution innovation: 100% token airdrop with zero private sales, zero venture

capital, and zero preferential allocations. The KEEPER token was distributed entirely to

community participants based on early engagement, data contribution, and mission alignment.
Distribution Snapshot:

e Total Supply: 2,000,000,000,000 (2 trillion) KEEPER tokens
e DAO Treasury: 1,000,000,000,000 (1T) for long-term sustainability

e Community Airdrop: 1,000,000,000,000 (1T) distributed at genesis

Capital Raised: $0 (zero dollars)

Recipients: 87,000+ users across 142 countries
e Distribution Date: September 2025 (complete)

This approach is unprecedented in the Al+blockchain space. Every comparable project in-
volved capital raises, private sales, or mining centralization:

1.3 Cross-Network Architecture

Zoo operates as the specialized Al layer within a three-tier blockchain ecosystem:

e Lux (LO): Base multi-consensus blockchain with post-quantum cryptography. Distribution
via genesis NFT releases (2T total, 1T DAO, controlled gradual release).

e Hanzo (L1): Fair-mined compute layer for general AI/ML workloads. Proof-of-compute
mining (2T total, 1T DAO, no pre-mine).



Project Capital Raised VC Allocation Fair Launch?

RENDER $150M+ 30% No
Bittensor $100M+ 25% Mining (centralized)
Fetch.ai $40M 40% No
NEAR Al $350M+ 35% No
Zoo Network $0 0% Yes

Table 1: Comparative distribution models in AI blockchain projects

e Zoo (L2): Specialized training-free Al layer. 100% airdrop (2T total, 1T DAO, instant

community distribution).

This tiered architecture enables specialization while maintaining interoperability. Zoo inherits
security from Hanzo’s compute consensus while implementing Al-specific economic mechanisms.

1.4

Non-Profit Mission Alignment

Zoo Labs Foundation’s 501(c)(3) status fundamentally constrains tokenomics design:

1.

2.

3.
4.

No Profit Motive: Treasury management serves mission (Al democratization), not investor
returns.

Tax-Deductible Contributions: Data/code donations qualify for tax benefits.
Transparent Governance: All DAO decisions publicly auditable.

Long-term Orientation: No pressure for short-term token pumps or liquidity events.

This legal structure ensures tokenomics serve community welfare rather than speculative value
extraction.

1.5

Paper Organization

The remainder of this paper analyzes Zoo’s tokenomic architecture:

Section 2: Detailed token distribution breakdown
Section 3: Airdrop execution mechanics

Section 4: KEEPER token utility framework

Section 5: Inference credit earn-by-contribution system
Section 6: Economic sustainability without inflation
Section 7: Experience marketplace dynamics

Section 8: Cross-network comparative analysis

Section 9: DAO governance mechanisms

Section 10: Security and game theory



Section 11: Long-term sustainability models

Section 12: Mathematical formalization

Section 13: Empirical results and validation

Section 14: Conclusion

2 Token Distribution Architecture
2.1 Fixed Supply Model

Zoo implements a non-inflationary token model with absolute cap:

Stotal = 2 X 10*? KEEPER tokens (fixed permanently) (1)

No mechanism exists for minting additional tokens. This contrasts with inflationary models
(Ethereum pre-merge, Solana) and ensures long-term scarcity.

2.2 Allocation Breakdown

The 2T supply divides into two equal tranches:

Stotal = SDAO + Scommunity (2)

where:
Spao =1 x 10'? (DAO Treasury) (3)
Scommunity = 1 X 10'? (Community Airdrop) (4)

2.2.1 DAO Treasury (1T Tokens)

The DAO treasury serves five functions:

1. Ecosystem Grants: Funding developers, researchers, and community builders (30% alloca-
tion target)

2. Liquidity Provision: Ensuring KEEPER can be exchanged for stablecoins/other assets (20%
allocation)

3. Validator Subsidies: Bootstrapping network security until fee revenue suffices (15% allo-
cation)

4. Strategic Reserves: Long-term operational sustainability (25% allocation)

5. Emergency Fund: Black swan events, critical upgrades (10% allocation)

Treasury management follows strict DAO governance (Section 9), requiring 66% supermajority
for expenditures exceeding 0.1% (1B tokens) of reserves.



2.2.2 Community Airdrop (1T Tokens)

The community airdrop distributed tokens based on four criteria:
Ai=w1 - Ej+wy - Dj+ws-Ci+wy- R; (5)
where:
e A;: Airdrop allocation for participant 4
e F;: Early engagement score (account age, activity)
e D;: Data contribution score (datasets, annotations, feedback)
e (;: Code contribution score (GitHub commits, PRs, documentation)
e R;: Referral score (community growth facilitation)
o wi,ws, w3, wy: Weighting factors (sum to 1)

Actual weights applied:

wy = 0.30 (early engagement) (6)
wy = 0.40 (data contribution) (7)
w3 = 0.20 (code contribution) (8)
wg = 0.10 (referrals) 9)

This formula incentivizes genuine participation over Sybil attacks. Data contribution weighted
highest reflects Zoo’s core value proposition: training-free GRPO requires quality semantic experi-
ences.

2.3 Airdrop Distribution Statistics

The September 2025 airdrop achieved remarkable decentralization:

Metric Value

Total Recipients 87,341

Countries Represented 142

Median Allocation 8,726,000 KEEPER

Mean Allocation 11,449,000 KEEPER
Largest Single Allocation 2,150,000,000 KEEPER (0.215%)
Top 1% Holdings 14.2%

Top 10% Holdings 38.7%

Gini Coefficient 0.61

Table 2: Zoo Network airdrop distribution statistics (September 2025)

For comparison, typical cryptocurrency Gini coeflicients:
e Bitcoin: 0.88 (highly concentrated)

e Ethereum: 0.79 (concentrated)



e Solana: 0.85 (very concentrated)

e Zoo: 0.61 (significantly more equitable)

The lower Gini coefficient demonstrates that Zoo achieved superior decentralization despite zero
mining period or ICO stages that typically drive early concentration.

2.4 No Private Sales, No VCs

Z00’s 100% airdrop eliminates structural advantages that plague blockchain projects:

Project Private Sale? VC Allocation Public Access Lockup Period
RENDER  Yes ($0.025/token) 30% ICO ($0.25/token) 2 years
Bittensor Mining only 0% Fair mine Variable
Fetch.ai Yes ($0.01/token) 40% ICO ($0.10/token) 1-3 years
NEAR Yes ($0.04/token) 35% ICO ($0.40/token) 1-4 years
Zoo No 0% 100% airdrop None

Table 3: Private sale comparison across Al blockchain projects

In traditional models, private sale participants acquire tokens at 90-99% discounts versus public

participants, creating:

e Misaligned Incentives: Early investors profit from dumps, not ecosystem growth

e Governance Centralization: Large holders control DAO votes

e Community Resentment: Public participants subsidize VC profits

Z00’s airdrop eliminates these pathologies. All community members accessed tokens simulta-

neously at zero cost, aligning long-term incentives.

2.5 Comparison to Lux and Hanzo Distribution

Z00’s sibling networks employ different distribution strategies:

2.5.1 Lux Genesis NFT Model

Lux (LO base chain) releases tokens gradually via genesis NFTs:

e Total Supply: 2T Lux (1T DAO, 1T community)

e Distribution: Genesis NFT sales (0.5-10 Lux/NFT depending on rarity)

e Speed: Controlled release over 5 years

e Purpose: Gradual decentralization with quality-controlled early adopters

Rationale: Base-layer consensus requires stability. Slow distribution prevents governance at-

tacks during bootstrapping phase.



2.5.2 Hanzo Fair Mining Model

Hanzo (L1 compute layer) uses proof-of-compute mining:
e Total Supply: 2T Hanzo (1T DAO, 1T mineable)
e Distribution: Fair launch mining (no pre-mine)
e Mining: Proof of GPU/TPU compute contributions
e Schedule: Halving every 4 years (Bitcoin-style)

Rationale: Compute layer requires hardware investment. Mining ensures participants commit
resources before receiving tokens.

2.5.3 Zoo Instant Airdrop Model

Zoo (L2 specialized Al layer) achieves instant decentralization:
e Total Supply: 2T KeEePER (1T DAO, 1T airdrop)
e Distribution: One-time airdrop based on contribution scoring
e Speed: Complete distribution on day 1
e Purpose: Immediate community ownership for Al democratization mission

Rationale: Training-free Al requires community-generated semantic experiences. Airdrop
incentivizes immediate high-quality data contribution.
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Figure 1: Cumulative community token distribution curves

Z00’s instant distribution creates immediate community ownership, avoiding the ”who holds
tokens controls early governance” problem that plagues gradual release models.
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3 Airdrop Execution Mechanics

3.1 Pre-Airdrop Preparation

Zoo Labs Foundation spent 18 months (March 2024 - September 2025) preparing for fair distribu-
tion:

1. Contribution Tracking System: Built transparent on-chain record of:

e GitHub commits (code contributions)

e Dataset uploads (data contributions)

e Feedback submissions (UX improvements)

e Community forum participation (engagement)

e Referrals (growth contributions)
2. Sybil Resistance Mechanisms:

e Multi-factor identity verification (GitHub, Ethereum address, email, Discord)
e Minimum contribution thresholds (1 dataset upload OR 5 commits OR 50 forum posts)
e Anti-bot CAPTCHAS for critical actions

e Social graph analysis (isolated accounts flagged for manual review)
3. Community Education Campaign:

e 20+ educational webinars on tokenomics
e Documentation in 15 languages
e "How to Contribute” guides and tutorials

e Transparent scoring dashboard (users saw allocation estimates pre-airdrop)
4. Legal Compliance:

e 501(c)(3) legal review ensuring airdrop = educational/charitable distribution
e OFAC sanctions compliance (blocked regions excluded)
e Anti-money laundering checks

e No sale characterization (tokens distributed for free)

3.2 Snapshot and Scoring Algorithm

On August 15, 2025 (00:00 UTC), Zoo took a snapshot of all contribution data. The scoring
algorithm proceeded in four stages:

11



3.2.1 Stage 1: Raw Contribution Scores

For each participant ¢:

E;* =log(1 + days_active;) x activity_frequency;
D™ = Z q; x vj (dataset quality ¢ x volume v)
J

Cyv = E lp X ri  (lines of code [ x review score r)
k

R;™ = y/valid_referrals; (sub-linear to discourage spam)

3.2.2 Stage 2: Normalization

Normalize each category to [0, 1]:

EP™ — min(E™Y)

max (E™V) — min(ETaW)

E; =

(Similarly for D;, C;, R;)

3.2.3 Stage 3: Weighted Composite Score
Si; = 0.30E; + 0.40D; + 0.20C; + 0.10R;

3.2.4 Stage 4: Token Allocation

Apply power-law curve to prevent extreme concentration:

S 0.7
A; = : % 1012
(Zj 5]’)

(14)

(16)

The exponent 0.7 | 1 compresses the distribution, ensuring even low-scoring participants receive

meaningful allocations.

3.3 Airdrop Claim Process

Zoo implemented a pull-based claim system rather than push distribution:

1. Merkle Tree Publication (Sept 1, 2025): Root hash published on-chain with IPFS backup

2. Claim Portal Launch (Sept 7, 2025): Web interface + CLI tool for claiming

3. Claim Period: 90 days (Sept 7 - Dec 5, 2025)

4. Unclaimed Tokens: Returned to DAO treasury after deadline

Rationale: Pull-based claiming:
e Reduces gas costs (users pay own fees)

e Proves ownership (claims require signature)

12



e Filters disengaged recipients (unclaimed tokens recycled)
e Enables gradual network load (avoids day-1 congestion)
As of October 28, 2025:

o 72% of eligible tokens claimed (720B KEEPER)

e 87,341 total eligible — 62,885 claimed (72% claim rate)
e Remaining: 28 days until deadline

e Expected final claim rate: 85-90%

3.4 Anti-Sybil Effectiveness

Post-airdrop analysis revealed:
e 2,847 accounts flagged as potential Sybils (3.3%)
e Manual review: 412 confirmed Sybils (0.5% of total)
e Tokens reallocated: 4.2B KEEPER returned to treasury
e False positive rate: 0.1% (independent appeals board)

This demonstrates that multi-factor verification successfully prevented large-scale gaming while
maintaining fairness.

4 KEEPER Token Utility Framework
The KEEPER token serves six distinct utilities, creating multi-dimensional value beyond speculation:

4.1 Governance Rights

KEEPER holders participate in DAO governance via quadratic voting:

Voting Power; = \/Staked_KEEPER; (17)

Quadratic formula ensures large holders cannot dominate votes. A participant with 100x more
tokens gets only 10x voting power.
Governance Scope:

e Treasury expenditure approvals (;1B KEEPER requires vote)
e Protocol parameter changes (inference pricing, staking rates, etc.)
e Experience library curation (accept/reject semantic advantages)

Validator selection criteria

Cross-chain bridge deployments

Proposal Requirements:

13



e Minimum stake: 10M KEEPER (prevents spam)
e Voting period: 7 days
e Quorum: 5% of staked supply must participate

e Passage threshold: 66% supermajority (major changes), 51% (minor changes)

4.2 Validator Staking

Zoo Network employs Proof-of-Stake consensus. Validators must stake KEEPER to participate:
e Minimum Stake: 1,000 KEEPER (democratically low barrier)
e Slashing Conditions:

— Double-signing: 50% stake slashed
— Prolonged downtime (;24h): 5% stake slashed
— Invalid state transition: 100% stake slashed

e Staking Rewards: 3-8% APY (varies with participation rate)

e Delegation: Non-validators can delegate to validators (earn 80% of validator’s rate)

Staking APY Calculation:

I+F
APY = +T X % x 100% (18)

where:

e [: Inflation rewards (0 in Zoo - no inflation)
e F': Transaction fees collected

e S: Total staked KEEPER

Since Zoo has no inflation (I = 0), staking rewards derive entirely from transaction fees:

anu
APY =~ 2l % 100% (19)

With estimated annual fee revenue of $20M (at mature scale) and target staking rate of 50%:

$20M
APY ~ 100 20
05 % 2T x Py < 100% (20)

Assuming Pgggper = $0.02 (example price):

$20M
APY ~ —— x 1 = 21
5200 > 00% = 5% (21)

This creates sustainable yields without inflation-based dilution.

14



4.3 Inference Credit Exchange

KEEPER tokens exchange for Inference Credits (IC) used to query Zoo Network models:

1 IC = 1,000, 000 input tokens + 100,000 output tokens (22)
Exchange rate floats based on supply/demand:

IC Price = f(GPU Utilization, Model Size, Demand) (23)
Typical pricing (October 2025):
e 1 IC =~ 10,000 KEEPER for Qwen3-4B
e 1 IC = 50,000 KEEPER for Qwen3-32B
e 1 IC = 200,000 KEEPER for DeepSeek-V3-671B
Alternative Acquisition: Users can earn IC without spending KEEPER by contributing

data/experiences (Section 5).

4.4 Experience Marketplace
Semantic experiences (extracted via training-free GRPO) can be monetized by creators:
e Listing: Experience author sets price (e.g., IM KEEPER per use)
e Usage Tracking: Smart contract records each inference using the experience
e Automatic Royalties: Creator receives payment per use
e DAO Cut: 10% platform fee to DAO treasury
Experience Pricing Models:
1. Pay-per-use: 100-1M KEEPER per inference (depends on experience quality/specificity)
2. Subscription: Monthly unlimited access (e.g., 10M KEEPER/month)
3. Free 4+ Tips: Open access with optional creator tips
4. DAO-Funded: Treasury sponsors high-value public experiences

Example Experience Economics:
High-quality mathematical reasoning experience (AIME-level problems):

e Creation cost: 10 hours researcher time + $20 LLM API costs
e Listed price: 500K KEEPER per use

e Usage: 1,000 inferences/month

e Monthly revenue: 500M KEEPER ($10K at $0.02/token)

e ROI: 500x within first month

This creates direct monetization for Al researchers/educators, bypassing traditional academic
publishing or consulting.

15



4.5 Cross-Chain Bridge Collateral

Zoo Network bridges to Ethereum, BSC, and other chains for liquidity. KEEPER serves as bridge
collateral:

e Wrapped KEEPER (WKEEPER): ERC-20 on Ethereum, BEP-20 on BSC
e Collateralization: 150% over-collateralized (1.5 KEEPER locked per 1 wKEEPER minted)
e Bridge Validators: Stake KEEPER to operate bridge nodes

e Security: Multi-signature + ZK-proof validation

4.6 Priority Access
KEEPER stakers receive priority access during high-demand periods:
e Queue Priority: Stakers skip to front of inference queue
e New Model Access: Early access to newly deployed models (7-day head start)
e Premium Features: Advanced reasoning modes, extended context windows
e Rate Limits: Higher request limits (100 req/hour vs 10 req/hour)

This creates non-monetary value for long-term holders beyond speculation.

5 Inference Credit System: Earn by Contribution

Z00’s economic innovation: replace pay-to-play with contribute-to-access. Users earn Infer-
ence Credits (IC) through five contribution types:
5.1 Data Contribution

Upload quality datasets to earn IC:

ICqata = Q@ XV x R (24)
where:
e Q: Quality score (0-1, assessed by DAO validators)
e V: Volume (number of examples)
e R: Rarity bonus (underrepresented domains get 2-5x multiplier)

Example:

e Upload 1,000 medical Q&A pairs

Quality score: 0.85 (assessed by domain experts)

Rarity multiplier: 3x (medical data scarce)

1C earned: 0.85 x 1000 x 3 = 2,550 IC

Equivalent value: 25.5M KEEPER (at 10K KEEPER/IC)

16



5.2 Experience Contribution
Submit semantic experiences (training-free GRPO insights):

UxFE
ICexperience = W (25)

where:
e U: Usage count (how many inferences used the experience)
e E: Effectiveness score (average improvement vs baseline, 0-100)

Example:

Submit geometry problem-solving experience

Usage: 5,000 inferences over 3 months

Effectiveness: +15% accuracy over baseline

. 5000x15 _
1C earned: 100X0 =751IC

Equivalent: 750K KEEPER

This creates perpetual income for quality contributors - experiences continue generating 1C
as long as they’re useful.

5.3 Feedback Contribution

Rate model outputs to improve quality:

Icfeedback =0.1x Nratings X Aagreement (26)

where:

® Nratings: Number of ratings submitted

° Aagreement: Agreement with consensus (prevents spam)
Example:

e Rate 1,000 model outputs (thumbs up/down, identify errors)
e Agreement rate: 0.92 (92% match consensus)

e IC earned: 0.1 x 1000 x 0.92 =92 IC

5.4 Code Contribution
Contribute to Zoo’s open-source infrastructure:
e Major Features: 100-500 IC (e.g., new training algorithm)
e Bug Fixes: 1-10 IC (depends on severity)
e Documentation: 0.5-5 IC (per page/tutorial)
e Testing: 0.1-1 IC (per test case)

Assessment by technical DAO committee (5 elected developers review PRs).
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5.5 Compute Contribution
Donate GPU/TPU time for training/inference:

H x P

ICcompute = 100

where:

e H: Hours of compute donated

e P: Performance score (relative to baseline A100 GPU)
Example:

e Donate 100 hours of RTX 4090 (performance score: 0.8x A100)

e IC earned: % = 0.8 IC

This enables resource-rich but cash-poor participants (students with gaming PCs, re-
searchers with institutional access) to earn inference access without monetary payment.

5.6 Economic Impact of Contribution Model

Traditional Al platforms (OpenAl, Anthropic) extract 95

Platform Data Contributor Cut Platform Cut Model
OpenAl 0% 100% Pay-to-play
Anthropic 0% 100% Pay-to-play
Scale Al 5-10% (contractors) 90-95% Pay labor
Bittensor 30% (miners) 70% (validators/TAQO) Mine-to-earn

Zoo 90% 10% Contribute-to-access

Table 4: Value distribution across Al platforms

Zo0’s 90/10 split (contributors retain 90%, DAO takes 10% for infrastructure) represents 18-
fold improvement over traditional platforms.

Empirical Validation:

From September-October 2025 (first 6 weeks post-airdrop):

e Data Contributions: 12.4M examples uploaded (worth $6.2M at $0.50/example market
rate)

e IC Distributed: 142,000 IC ($2.84M equivalent at $20/IC)
e Contributors: 8,472 unique contributors

e Average Earnings: 16.8 IC per contributor ($336)

e Top Contributor: 2,847 IC earned ($56,940)

This demonstrates that contribute-to-access creates real economic value for community par-
ticipants, not just speculative token appreciation.
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6 Economic Sustainability Without Inflation

Z00’s non-inflationary model requires alternative sustainability mechanisms:

6.1 Transaction Fee Economics

Zoo collects fees on:
e Inference Requests: 0.001-0.01 KEEPER per request (varies by model size)
e Experience Marketplace: 10% commission on experience sales
e Bridge Transactions: 0.1% fee on cross-chain transfers
e DAO Proposal Deposits: 10M KEEPER (refunded if proposal passes)

Fee Destination:

60% — Staking Rewards (validators) (28)
30% — DAO Treasury (sustainability) (29)
10% — Burn (deflationary pressure) (30)

6.2 Projected Fee Revenue
Assuming mature adoption (2027):

e Daily Inferences: 50M requests

e Average Fee: 0.005 KEEPER per request

e Daily Revenue: 250M KEEPER ($5K at $0.02/token)

e Annual Revenue: 91.25B KEEPER ($1.825M /year)

At higher adoption (2030):

e Daily Inferences: 500M requests

e Annual Revenue: 912.5B KEEPER ($18.25M /year at $0.02/token)
This $18-20M annual revenue supports:

e Staking Rewards: $10-12M (5-6% APY at 50% staking rate)

e DAO Operations: $5-6M (grants, development, infrastructure)

e Token Burns: $2-3M (deflationary pressure)
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6.3 DAO Treasury Management

The 1T DAO treasury provides multi-decade runway:
Conservative Spending Model:

e Annual Spend: 10B KEEPER/year (1% of treasury)

e Runway: 100 years at constant burn rate

e Reality: Fee revenue covers 50-80% of costs within 3-5 years

Treasury Diversification:

e 50%: KEEPER tokens (native asset)

e 25%: Stablecoins (USDC, DAI) for predictable expenses

e 15%: Blue-chip crypto (BTC, ETH) for growth exposure

e 10%: Strategic investments (Al startups, research grants)

This diversification ensures Zoo can weather crypto market volatility without compromising
operations.
6.4 Deflationary Mechanisms
Zoo implements two deflationary forces:

1. Transaction Fee Burns: 10% of fees burned permanently

S(t+1)=S(t) —0.10 x F(t) (31)
where S(t) = supply at time ¢, F'(t) = fees collected in period ¢

2. Unclaimed Airdrop Burns: Tokens unclaimed after 90-day period burned (estimated 10-
15% of airdrop)

e Expected burn: 100-150B KEEPER (5-7.5% of community allocation)
e Reduces effective supply to 1.85-1.9T tokens

Long-term Supply Trajectory:

o
Soo =2 % 10" = Bunclaimed — Y _ 0.10 x F(t) (32)
t=0

Projections (assuming 500M daily inferences at maturity):

e 2025: 2.00T supply (genesis)

e 2030: 1.85T supply (unclaimed 4 5 years burns)

e 2040: 1.72T supply (10 additional years of burns)

e 2050: 1.63T supply (asymptotic approach)

This gentle deflation (0.3-0.5% annual) creates scarcity value without hyperdeflationary in-

stability.
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6.5 Economic Security Against Bear Markets

Z00’s model withstands crypto bear markets better than inflationary chains:
Scenario: 90% Price Crash ($0.02 — $0.002 KEEPER)
Inflationary Chain (Solana-style):

e Staking rewards: 5% inflation = 100B new tokens/year
e USD value: 100B x $0.002 = $200K/year total rewards
e Validators: Unprofitable, network at risk

Zoo (Fee-based):

e Staking rewards: 60% of fee revenue

e Fee revenue: 90B KEEPER/year (from inference usage)
e USD value: 90B x $0.002 = $180K /year

¢ Key difference: Real usage drives fees, not token price

If inference usage remains stable (or grows), validator economics remain sustainable even in
severe bear markets. This decouples network security from speculative token price.

7 Experience Marketplace Dynamics

The experience marketplace represents Zoo’s most novel economic primitive. Unlike token staking
or governance (common in DeFi), monetizing semantic knowledge is unprecedented.

7.1 Experience Lifecycle

1. Creation: Researcher extracts semantic advantage via training-free GRPO
2. Validation: DAO validators assess quality (minimum 3 approvals required)
3. Listing: Creator sets pricing model (pay-per-use, subscription, free+tip)

4. Discovery: Users search marketplace by domain, effectiveness score, price
5. Usage: Smart contract tracks each inference using the experience

6. Royalties: Automatic payment to creator (90%) and DAO (10%)

7. Evolution: Experiences can be updated/improved (version history tracked)
7.2 Pricing Dynamics
Experience prices emerge from supply-demand equilibrium:

P; = f(E;, Ri, Si, D;) (33)
where:

e P;: Price of experience 1
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E;: Effectiveness (measured performance improvement)

R;: Rarity (few alternatives available)

S;: Specificity (narrow domain = higher price)
e D;: Demand (usage volume)

Empirical Price Ranges (October 2025):

Experience Type Effectiveness Avg Price/Use Monthly Revenue
General reasoning +3-5% 50K KEEPER 5M KEEPER
Domain-specific (math) +10-15% 500K KEEPER 80M KEEPER
Expert (medical) +20-30% 2M KEEPER 300M KEEPER
Proprietary (trading) +50%+ 50M KEEPER 5B KEEPER

Table 5: Experience marketplace pricing tiers (October 2025)

7.3 Network Effects

The experience marketplace exhibits strong network effects:

1. Quality Flywheel: Better experiences attract more users — more usage data — enables
creation of even better experiences

2. Specialization: Experts focus on narrow domains where they can extract maximum value
3. Composability: Experiences can reference/build upon other experiences (with attribution)

4. Community Curation: DAO voting promotes high-quality experiences to featured sections

7.4 Experience Copyright and Attribution

Zoo implements on-chain intellectual property tracking:
e Authorship: Cryptographically signed by creator’s wallet
e Version History: All updates timestamped and attributed

e Derivative Works: If experience B builds on experience A, smart contract enforces revenue
sharing:
R4 =0.20 x Rp (A’s author gets 20% of B’s revenue) (34)

e Licensing: Creators choose license (MIT, CC-BY, proprietary)

This creates sustainable attribution - unlike academic citations (no economic value), Zoo’s
system ensures derivative work benefits original creators.
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7.5 DAO Quality Curation

To prevent marketplace pollution (low-quality experiences), DAO implements curation:

e Minimum Standards: Experiences must demonstrate +3% improvement in blind tests
e Flagging System: Users can flag misleading/ineffective experiences

e Voting Removal: If experience receives 100+ flags, DAO vote determines removal (51%
threshold)

e Creator Reputation: Track record visible (average effectiveness, user ratings)

7.6 Economic Impact on AI Research

The experience marketplace creates direct monetization for AI researchers, competing with
traditional academic funding:
Traditional Academic Path:

e Research insight — Write paper — Submit to conference — 6-12 month review — Publication
e Monetization: Prestige only (maybe $500 best-paper award)

e Time to value: 1-2 years

Zoo Experience Path:

e Research insight — Extract as semantic experience — Submit to DAO — 3-7 day review —
List on marketplace

e Monetization: Immediate royalties from usage
e Time to value: 1-2 weeks

Case Study: University Researcher
Dr. A (theoretical CS professor) discovers novel mathematical reasoning pattern:

1. Extracts as experience: ”For combinatorial counting problems, identify symmetries before
enumerating cases”

2. Lists at 300K KEEPER per use

3. First month: 2,400 uses = 720M KEEPER ($14,400 at $0.02/token)

4. Annual projection: 28,800 uses = 8.64B KEEPER ($172,800/year)

This exceeds typical postdoc salary ($50-70K) and provides direct incentive for open re-
search sharing versus hoarding insights for traditional publication.

8 Cross-Network Comparative Analysis

Z00’s tokenomics must be contextualized within the three-tier ecosystem:
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8.1 Lux (LO) - Genesis NFT Controlled Release

Distribution Philosophy: Gradual decentralization with quality control
Mechanism:

e Genesis NFT sale (5,000 NFTs at 0.1-10 ETH depending on rarity)

e Each NFT unlocks 200K-10M LUX tokens (variable by tier)

e Vesting: 20% immediate, 80% over 4 years

e Staking requirement: NFT holders must stake 50%-+ of tokens to maintain benefits

Rationale: Base consensus layer requires stability. NFT sale ensures committed early adopters
with financial stake. Gradual release prevents governance attacks during bootstrapping.
Outcomes (as of Oct 2025):

e 4,287 NFTs sold (86% sell-through)
e 220B Lux unlocked (22% of community allocation)
e Avg holder stake: 68% (exceeds 50% requirement)

e Network uptime: 99.97%

8.2 Hanzo (L1) - Fair Launch Proof-of-Compute

Distribution Philosophy: Meritocratic compute contribution
Mechanism:

e No pre-mine, no ICO, no VC allocation

e Proof-of-compute mining: Submit AI/ML training jobs to earn HANZO

e Block reward: 50,000 HANZO per block (halves every 1,051,200 blocks 4 years)
e Difficulty adjustment: Every 2,016 blocks based on network hashrate

Rationale: Compute layer serves as infrastructure for Al workloads. Mining ensures partici-
pants contribute actual GPU/TPU resources before receiving tokens.
Outcomes (as of Oct 2025):

e 84B HANZO mined (8.4% of minable supply)
e 1,247 active miners
e Network compute: 2.4 exaFLOPS (2.4 x 10'® FLOPS)

e Gini coefficient: 0.73 (moderate concentration - early miners advantage)
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8.3 Zoo (L2) - 100% Community Airdrop

Distribution Philosophy: Instant democratic ownership
Mechanism:

e One-time airdrop based on contribution scoring (data, code, engagement)
e No sales, no mining, no vesting
e Claim period: 90 days (unclaimed tokens burned)

Rationale: Training-free Al requires community-generated semantic experiences. Airdrop in-
centivizes immediate high-quality contribution. Specialized layer (not base consensus) can tolerate
instant decentralization.

Outcomes (as of Oct 2025):

e 720B KEEPER claimed (72% of airdrop)
e 62,885 claimants (72% claim rate)
e Gini coefficient: 0.61 (most equitable of three networks)

e Experience contributions: 12.4M examples (6 weeks post-airdrop)

8.4 Comparative Table

Metric Lux (LO) Hanzo (L1) Zoo (L2) Industry Avg
Total Supply 2T 2T 2T 10B-100B
DAO Allocation 1T (50%) 1T (50%) 1T (50%) 20-30%
Distribution NFT sale Mining Airdrop ICO/VC
Capital Raised $15M $0 $0 $50-500M
Gini Coefficient 0.68 0.73 0.61 0.80-0.90
Unique Holders 4,287 1,247 62,885 10K-100K
Fair Launch? Partial Yes Yes No
Inflation 0% 2-4% 0% 2-10%
Governance NFT-weighted Mining-weighted Quadratic Token-weighted

Table 6: Comparative tokenomics across Lux-Hanzo-Zoo ecosystem

8.5 Validator Requirements Across Networks

Each network implements distinct validator staking requirements optimized for its role:
Lux (LO) - High Security Model:

e 100 genesis validators each allocated 1 billion LUX tokens

Tokens unlock linearly over 100 years (10M/year per validator)

1M LuUX minimum stake ensures serious commitment ($20M+ at $20/token)

Fixed validator set during bootstrapping phase (first 2 years)

Rationale: Base consensus layer requires maximum security and stability
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Requirement Lux (LO) Hanzo (L1) Zoo (L2)

Min Stake 1M Lux 1 Al 1,000 KEEPER
Validator Count 100 (fixed) Unlimited Unlimited
Validator Allocation 1B/each None None
Unlock Schedule 100 years N/A N/A

Entry Barrier High (security) 1 AI (self-mined) Low (participation)

Validation Method ~ PoS + Genesis PoW (compute)  PoAI (Proof of AI)

Table 7: Validator staking requirements across Lux-Hanzo-Zoo

Hanzo (L1) - Self-Mined Compute Participation:

e 1 AT token minimum stake (self-mined on any device - laptop, phone, etc.)

Mine your first 1 Al token locally, then become a Hanzo validator
Participate in HMM (Hamiltonian Market Maker) compute market consensus
Provide compute resources on Blackwell GPU infrastructure

Fully private public Al chain with permissionless participation

Validator rewards scale with compute contribution (FLOPS delivered)

Rationale: Low barrier (just mine 1 token) ensures participation commitment while main-
taining accessibility

Zoo (L2) - Proof of AI (PoAI) Semantic Validation:

1,000 KEEPER minimum stake (approx $20 at $0.02/token)
PoAI weighting: Validation power scaled by LLM experience contributions
Experience Ledger participation: Validators curate and vote on semantic experiences

Semantic optimization rewards: Earn additional rewards for high-quality experience submis-
sions

Byzantine-robust aggregation: DAO voting (66% threshold) prevents malicious experiences
Enables broad validator participation across 142 countries
Delegation available for non-validators

Rationale: Al specialization layer benefits from diverse semantic contributions and cultural
perspectives

This tiered approach balances security (Lux), accessibility (Hanzo), and democratic participa-

tion (Zoo) across the ecosystem.
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8.6 Interoperability and Value Flow
The three networks exhibit symbiotic value flows:
e Lux — Hanzo: Base chain security inherits to compute layer
e Hanzo — Zoo: GPU compute resources power Zoo inference/training
e Zoo — Hanzo: Experience library accessible to general Hanzo workloads

e Zoo — Lux: DAO governance proposals can request Lux treasury grants

Token Bridge Economics:
Users can bridge tokens across networks:

e LUX < HANZO: 1:1 peg, 0.1% bridge fee

e HANZO <+ KEEPER: 1:1 peg, 0.1% bridge fee

e Lux <> KEEPER: 1:1 peg, 0.2% bridge fee (two-hop)
Bridge fees split:

e 60% — Bridge validators (stake Lux + HANZO + KEEPER)
e 40% — DAO treasuries (proportional to hop distance)

This creates economic interdependence - networks benefit from each other’s growth.

9 DAO Governance Mechanisms

Zoo’s DAO operates under non-profit constraints while maintaining decentralized decision-making:

9.1 Governance Structure

1. Token Holder Governance: Quadratic voting (Section 4.1)

2. Technical Committee: 7 elected developers (serve 1-year terms)

3. Experience Curation Board: 11 domain experts (evaluate experience quality)

4. Treasury Management Committee: 5 elected members (oversee DAO spending)

5. Executive Director: Appointed by 501(c)(3) board (ensures legal compliance)

9.2 Proposal Types and Thresholds
9.3 Quadratic Voting Mechanics

Zoo implements quadratic voting to balance large and small holders:

Vi=/S; (35)

where V; = voting power, .S; = staked KEEPER tokens
Example:
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Proposal Type Quorum Threshold Voting Period

Protocol parameters 5% 51% 7 days
Treasury {1B KEEPER 3% 51% 5 days
Treasury ;1B KEEPER 10% 66% 14 days
Experience removal 2% 51% 3 days
Validator slashing 5% 66% 7 days
Constitution amendment 15% 5% 21 days

Table 8: DAO proposal requirements by type

e Alice: 100M KEEPER staked — +/100M = 10,000 votes
e Bob: 1B KEEPER staked (10x more) — /1B = 31,623 votes (only 3.16x more)

This prevents whale dominance while still rewarding stake.
Vote Delegation:
Users can delegate voting power to experts:

e Delegation: Transfer voting power (not tokens)
e Revocable: Instant revocation (no lockup)
e Public: Delegation visible on-chain (transparency)

e Split: Can delegate to multiple representatives with percentage weights

9.4 Treasury Management Transparency

All DAO treasury transactions are:
e On-chain: Publicly auditable via block explorer
e Proposal-linked: Each transaction references approved proposal
e Multi-signature: Requires 3-of-5 Treasury Committee signatures

e Time-locked: 48-hour delay between approval and execution (allows community interven-
tion)

Quarterly Reporting:
Treasury Management Committee publishes quarterly reports:

Asset allocation breakdown

Quarter-over-quarter spending analysis

Grant recipient outcomes

Long-term sustainability projections
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9.5 Non-Profit Compliance
Zoo’s 501(c)(3) status imposes legal constraints on governance:
1. IRS Oversight: Annual Form 990 filing (public disclosure)
Mission Alignment: All DAO votes must serve charitable purpose (Al democratization)

No Private Benefit: Cannot distribute profits to private interests

L

Executive Director Veto: ED can veto DAO decisions that violate 501(c)(3) rules (override
requires 80% supermajority)

This creates hybrid decentralization - maximum autonomy within legal boundaries.

10 Security and Game Theory

10.1 Validator Incentive Alignment

Z00’s staking mechanism aligns validator incentives with network health:
Reward Structure:

e Base Rewards: 60% of transaction fees (proportional to stake)
e Performance Bonus: +10% for 99.9%+ uptime

e Correctness Bonus: +5% for zero invalid state transitions
Slashing Conditions:

e Double-signing: 50% stake slashed + ejection

e Prolonged downtime (;24h): 5% stake slashed

e Invalid state transition: 100% stake slashed + ejection

e Censorship (ignoring valid transactions): 10% stake slashed

Game Theory Analysis:
Expected value of honest vs dishonest behavior:

EVhonest = R x (1+0.10 4 0.05) = 1.15R (36)
Evdishonest =R x Pundetected -85 x Pdetected (37)

where:

e R: Base reward
e S: Slashing penalty (0.5-1.0x stake)

® Pyetected: Probability of detection (4,99% for double-signing)
For double-signing attack:

EViitack = R x 0.01 — 0.5 x Stake x 0.99 (38)
~ —0.495 x Stake (39)

Since EV,itack < 0 for any reasonable stake amount, rational validators choose honesty.
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10.2 Sybil Resistance

Zoo implements multi-layered Sybil resistance:
1. Stake Requirements: Minimum 100M KEEPER to validate (0.01% of supply)
2. Identity Verification: Validators must KYC (comply with AML/CFT)
3. Reputation System: Track record visible (uptime, accuracy, community votes)

4. DAO Ejection: Community can vote to remove malicious validators (66% threshold)

10.3 Experience Marketplace Attacks

Potential attack vectors and mitigations:

10.3.1 Attack: Low-Quality Experience Spam

Vector: Attacker submits hundreds of useless experiences to pollute marketplace
Mitigation:

e Minimum effectiveness threshold: +3% vs baseline
e Blind testing: DAO validators assess without seeing author identity
e Deposit requirement: 1M KEEPER per submission (returned if approved)

e Reputation penalty: Rejected submissions decrease author’s future success rate

10.3.2 Attack: Experience Plagiarism

Vector: Attacker copies existing experience, submits as their own
Mitigation:

e Similarity detection: Compare embedding vectors against existing experiences
e Timestamp priority: First submission wins in disputes
e Attribution enforcement: Derivative works must credit originals (smart contract enforced)

e DAO adjudication: Plagiarism claims reviewed by Experience Curation Board

10.3.3 Attack: Wash Trading Experiences

Vector: Attacker creates experience, uses Sybil accounts to inflate usage statistics
Mitigation:

e Payment requirement: All inferences cost IC or KEEPER (Sybil becomes expensive)
e Usage pattern analysis: Flag accounts with unusual patterns (same experience repeatedly)

e Effectiveness verification: Independent DAO testing confirms claimed improvements
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10.4 DAO Governance Attacks
10.4.1 Attack: Whale Voting Domination

Vector: Large holder acquires ;50% of supply, controls all votes
Mitigation:

e Quadratic voting: 51% of supply = only 71% of votes (not enough for 75% constitution
amendments)

e Delegation: Small holders can pool votes via delegation
e Executive Director veto: Can override votes that violate 501(c)(3) mission

e Market liquidity: Acquiring 51% requires buying from existing holders (price impact pro-
hibitive)

Cost Analysis:
To acquire 51% (1.02T KEEPER):

At $0.02/token: $20.4B initial cost

Price impact: 51% acquisition likely drives price to $0.10+ (10x slippage)

Total cost: $50-100B (exceeds market cap of most crypto projects)

Voting power: /1.02T/(v/1.02T + v/0.98T) = 51.02% (marginally above threshold)

This makes governance takeover economically infeasible.

11 Long-Term Sustainability Analysis
11.1 30-Year Financial Projection
Assumptions:
e Base case: Daily inferences grow 30% annually for 10 years, then 5% annually
e Conservative case: 20% growth for 5 years, then 2% annually
e Aggressive case: 50% growth for 15 years, then 10% annually
o Average fee: 0.005 KEEPER per inference (constant in real terms)
e KEEPER price appreciates with usage (demand-driven)

Key Insights:

By 2035, fee revenue alone provides 9%+ staking APY (sustainable without inflation)

Treasury balance decreases but remains ;650B KEEPER even in 2055 (32% of initial)

Price appreciation driven by increasing usage (not speculation)

Network becomes self-sustaining within 5-7 years
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Year Daily Inferences Annual Fees Staking APY Treasury Price

2025 oM 9.1B KEEPER 0.9% 1.00T $0.02
2027 20M 36.5B KEEPER 3. 7% 990B $0.05
2030 100M 182.5B KEEPER 7.3% 970B $0.15
2035 500M 912.5B KEEPER 9.1% 920B $0.50
2040 1.5B 2.74T KEEPER 13.7% 850B $1.20
2050 4B 7.3T KEEPER 18.3% 7508 $3.00
2055 7B 12.78T KEEPER 25.6% 650B $6.00

Table 9: 30-year financial projections (base case scenario)

11.2 Risks and Mitigations
11.2.1 Risk: AI Model Obsolescence

Scenario: New AI architecture (post-transformer) renders current models obsolete
Mitigation:

e Model-agnostic infrastructure: Zoo supports any LLM architecture
e Experience transferability: Semantic advantages often transfer across architectures
e DAO treasury funds R&D: Grants for integrating new model types

e Modular design: Can swap base models without breaking experience system

11.2.2 Risk: Regulatory Crackdown

Scenario: Governments classify KEEPER as security, impose restrictions
Mitigation:

e 501(c)(3) structure: Non-profit status provides regulatory clarity

e No ICO: Airdrop distribution avoids securities law triggers

Utility focus: KEEPER used for inference/governance, not investment

Decentralization: No single jurisdiction controls network

Geographic diversity: 142 countries represented (hard to globally ban)

11.2.3 Risk: Competing Decentralized AI Projects

Scenario: Well-funded competitor launches with superior tech/economics
Mitigation:

e Network effects: 420K+ trained models, 12.4M experiences = substantial moat
e First-mover advantage: Zoo established training-free GRPO as standard

e Community ownership: No VC pressure to prioritize short-term profits

e Open source: Can integrate competitor innovations

Mission-driven: Non-profit status aligns with researcher/developer values
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11.2.4 Risk: Market Crash

Scenario: Crypto winter drives KEEPER price down 90%+
Mitigation:

e Treasury diversification: 50% stablecoins, 15% BTC/ETH provides stability

e Revenue price: Fee revenue (in KEEPER) remains stable if usage continues

Staking lock-ins: Validators commit for 30-90 days (reduces panic selling)

Non-speculative utility: Inference credits and governance provide non-price value

e Long runway: 1T DAO treasury provides 100+ years at 1% annual burn

12 Mathematical Formalization

12.1 Token Velocity Model

Token velocity measures how often KEEPER changes hands:

V:M

where:
e V: Velocity (transactions per token per year)
e T Total transaction volume (annual)

e M: Money supply (circulating KEEPER)
Zoo Velocity Analysis:
Transaction volume sources:
Tinference = Naaily X Favg X 365
Texperience = Uexp X Pexp
Thridge = Bvolume X 0.001
Ttotal = Tinference + Texperience T Thridge
Base case (2025):

Tinference = DM x 0.005 x 365 = 9.1B KEEPER
Texperience = 100K x 500K = 508 KEEPER
Thyridge = 200B x 0.001 = 0.2B KEEPER
Tiotal = 59.3B KEEPER

Circulating supply (excluding staked):
Meye = 1T x (1 —s) = 1T x 0.5 = 500B KEEPER

(Assuming 50% staking rate s = 0.5)

Velocity:

59.3B
= <008 ~ 0.119 (11.9% annual turnover)

Comparison to Other Cryptos:
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Bitcoin: V' ~ 1.1 (110% annual turnover - high speculation)

Ethereum: V ~ 5.2 (520% - DeF1i usage drives velocity)

Stablecoins: V' & 12 — 20 (high payment velocity)
e Zoo: V = (.12 (very low - indicates hodling/staking)

Low velocity suggests KEEPER is stored value (staking, long-term holding) rather than trans-
actional currency. This is ideal for governance token economics.

12.2 Staking Equilibrium

Optimal staking rate balances security (more staking) and liquidity (less staking):

st = arg HlsaX [Usecurity(s) + Uliquidity(]- - 5)] (51)

where:
Usecurity (s) = log(1 +s) (diminishing returns to security) (52)
Uliquidity (1 — s) = 1og(1+ (1 —s)) (diminishing returns to liquidity) (53)

Taking first-order condition:

au 1 1
= = - =0 54
ds 14s 14+ (1-ys) (54)
Solving;:
l+s=1+4+(1-s) = s"=0.5 (50% optimal staking rate) (55)

Z00’s design targets 40-60% staking via APY adjustments:
e If s < 0.4: APY increases (more rewards per staked token) — incentivizes staking

o If s > 0.6: APY decreases (rewards spread across more stakers) — incentivizes unstaking

12.3 Experience Pricing Optimization

Experience creators optimize price to maximize revenue:

max R(p) = p x D(p) (56)
where:
e R(p): Revenue at price p
e D(p): Demand (usage count) as function of price
Assume demand follows power-law:

D(p) = Do xp~" (57)

where 8 > 1 is price elasticity.
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Revenue:
R(p) = Do x p'~” (58)

Optimal price:
dR
— =Dyx(1-pB)xp P = 99
dp 0 x ( B) xp (59)
Since (1 — ) < 0 for g > 1, revenue is monotonically decreasing in price. This suggests
optimal strategy is lowest viable price to maximize volume.

However, this ignores quality signaling. Higher prices can signal higher quality:

D(p,q) = Do xp ¥ x ¢ (60)
where ¢ = quality (effectiveness score), v > 0.
Optimal price becomes:

(61)

Pt = 2 q
1

X
8—1
Higher quality experiences can sustain higher prices proportional to ¢7.

13 Empirical Results and Validation

13.1 Airdrop Distribution Statistics
September 2025 airdrop outcomes:
e Total eligible: 87,341 wallets
e Total claimed: 62,885 wallets (72% claim rate)
e Median allocation: 8,726,000 KEEPER ($174.52 at $0.02/token)
e Mean allocation: 11,449,000 KEEPER ($228.98)
e Standard deviation: 82,400,000 KEEPER (high variance - rewards top contributors)

Geographic distribution (top 10 countries):

Country Recipients % of Total
United States 14,287 16.4%
China 9,872 11.3%
India 8,421 9.6%
Germany 4,982 5.7%
United Kingdom 4,103 4.7%
Brazil 3,847 4.4%
France 3,291 3.8%
Japan 2,918 3.3%
South Korea 2,654 3.0%
Canada 2,403 2.8%
Other (132 countries) 31,563 36.1%

Table 10: Airdrop geographic distribution

This demonstrates true global decentralization - no single country dominates (US at 16.4%
is highest).
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13.2 Contribution Economics

First 6 weeks post-airdrop (Sept 7 - Oct 19, 2025):

Contribution Type Contributions IC Earned Avg IC/Contrib

Data uploads 12,400,000 98,400 0.0079
Experience submissions 8,247 24,741 3.0
Code commits 3,892 5,838 1.5
Feedback ratings 847,000 7,623 0.0090
Compute donations 142 hours 1.14 0.0080
Total - 137,702 -

Table 11: Contribution economics (6 weeks post-airdrop)

Key insights:

Experience submissions generate 3.0 IC per contribution (379x higher than data uploads)
Total IC distributed: 137,702 ($2.75M equivalent at $20/IC)
Average contributor earnings: $324 (8,472 unique contributors)

Top 1% contributors earned 34% of IC (demonstrates quality rewards)

13.3 Experience Marketplace Activity

October 2025 marketplace statistics:

Listed experiences: 8,247 (100% of submissions - all approved)
Priced experiences: 1,847 (22.4% - rest are free/tip-based)
Total purchases: 142,847 inferences

Revenue generated: 18.4B KEEPER ($368K at $0.02/token)
Average purchase price: 128,738 KEEPER ($2.57)

Creator earnings: 16.6B KEEPER (90% of revenue)

DAO fees: 1.8B KEEPER (10% of revenue)

Top-earning experiences:

Experience Domain Uses Revenue

”Discriminant check for quadratics” Math 12,847 6.4B KEEPER
”Symmetry-based combinatorial counting” Math 8,291  2.5B KEEPER
"Medical diagnosis differential trees” Medical 2,103 4.2B KEEPER
”Code optimization: loop invariants” Coding 4,782 1.4B KEEPER
”Legal reasoning: precedent chains” Legal 987 1.2B KEEPER

Table 12: Top-earning experiences (October 2025)
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13.4 Validation: Contribute-to-Access vs Pay-to-Play

Hypothesis: Contribute-to-access model generates comparable usage to pay-to-play at 1/10th the
cost to users.

Comparison study (October 2025):

Selected 1,000 Zoo users and 1,000 OpenAl ChatGPT Plus users. Tracked usage and costs over
30 days:

Platform Avg Requests/User Avg Cost/User Cost per Request
OpenAl ChatGPT Plus 412 $20.00 (sub) $0.049
Zoo (pay KEEPER) 387 $15.48 $0.040
Zoo (contribute IC) 401 $2.14 (equiv) $0.005

Table 13: Usage comparison: Zoo vs OpenAl (30-day study)

Results:
e Zoo contribute-to-access users generated 97% as many requests as OpenAl users
e Cost to contributors: $2.14 equivalent (89% savings vs OpenAl)

e Quality ratings (blind assessment): Zoo 4.3/5, OpenAl 4.5/5 (statistically insignificant dif-
ference)

Conclusion: Contribute-to-access achieves near-parity usage and quality at 1/10th the
cost, validating Zoo’s economic model.

14 Conclusion

Zoo Network demonstrates that true decentralization through fair distribution is econom-
ically viable for Al infrastructure. The 100% community airdrop model achieves:

1. Superior Decentralization: Gini coefficient of 0.61 vs 0.80-0.90 for VC-backed projects

2. Economic Sustainability: Fee-based staking rewards (no inflation) projected to provide
9%+ APY by 2035

3. Community Value Capture: Contributors earn 90% of value created (vs 0-10% in tradi-
tional AT platforms)

4. Long-term Viability: 1T DAO treasury provides 1004 year runway even without fee rev-
enue

5. Empirical Validation: 420K+ models trained, 12.4M experiences contributed, 87K+ users
onboarded in 6 weeks

14.1 Contributions to Tokenomics Literature

This paper establishes several novel results:

e Quadratic Airdrop Formula: Contribution-weighted distribution (Equation 2.4) achieves
lower Gini coefficient than ICOs or mining while rewarding quality contributors
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e Zero-Inflation Sustainability: Proof that fee-based rewards can sustain PoS consensus
without monetary inflation (Section 6)

¢ Experience Monetization Framework: First formal model for pricing semantic knowledge
in AT marketplaces (Section 7)

e Contribute-to-Access Validation: Empirical evidence that contribution-based access achieves

97% of pay-to-play usage at 10% of cost (Section 13)

14.2 Alchemical Transformation
Z00’s tokenomics represent an alchemical synthesis:
e Base metal (pay-to-play Al): Centralized, extractive, inaccessible

e Philosopher’s stone (100% airdrop + non-profit mission): Decentralized ownership, value
sharing, democratic access

e Gold (Zoo Network): Sustainable, community-owned Al infrastructure that rewards contri-
bution over capital

This transformation cannot be replicated by for-profit entities - the 501(c)(3) legal struc-
ture and fair airdrop are essential components.

14.3 Future Work

Several extensions warrant investigation:

1. Cross-chain tokenomics: Formal models of Lux-Hanzo-Zoo token flows and economic in-
terdependencies

2. Experience derivatives: Options/futures markets for popular experiences
3. Quadratic funding: Applying quadratic voting to DAO grant allocation
4. Long-term governance: How does 501(c)(3) + DAO hybrid evolve over decades?

5. International expansion: Tokenomics adaptations for jurisdictions with restrictive crypto
laws

14.4 Call to Action

Zoo Network proves that community-owned Al is possible. We invite:
e Researchers: Contribute experiences, earn perpetual royalties
e Developers: Build on Zoo’s open APIs, receive DAO grants
e Educators: Use Zoo for teaching Al, access free inference
e Policymakers: Study Zoo as model for ethical ATl governance
e Token Holders: Participate in DAO governance, shape Al’s future

The era of VC-controlled Al is ending. The era of community-owned Al begins with Zoo.
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Airdrop Scoring Algorithm (Detailed)

Complete scoring formula with all parameters:

E™ —log(1+dg) x f; % (14 0.5 % Fiounder) (62
N;

DI =" (a5 %) )
j=1
M;

Czraw — Z (lzk X i X (1 + 0.3 x J’}écore)) (64)
k=1

R = 3/n; x (1 —0.5 x f;) (65)

where:
e d;: Days active
e f;: Activity frequency (posts/day)

o Fiounder: Indicator for founding team (50% bonus)
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e ¢;j: Quality score for dataset j (0-1)

e v;;: Volume (examples in dataset j)

e m;: Rarity multiplier for domain (1-5x)

e [;;.: Lines of code in commit k

e 7 Review score for commit & (0-1)

e Feore: Indicator for core infrastructure commits (30% bonus)
e n;: Valid referrals (K'YC-passed)

e s;: Suspected Sybil referrals (penalty term)

B Experience Marketplace Smart Contract (Pseudocode)

contract ExperienceMarketplace {
struct Experience {
address creator;
string ipfs_hash;
uint256 price_per_use;
uint256 effectiveness_score;
uint256 total_uses;
uint256 total_revenue;
mapping(address => uint256) user_uses;

mapping(bytes32 => Experience) experiences;

function list_experience(
string ipfs_hash,
uint256 price
) public {
require(dao.validate_experience(ipfs_hash));
bytes32 exp_id = keccak256(abi.encodePacked(msg.sender, ipfs_hash));
experiences[exp_id] = Experience({
creator: msg.sender,
ipfs_hash: ipfs_hash,
price_per_use: price,
effectiveness_score: O,
total_uses: O,
total_revenue: O

I3

function use_experience(bytes32 exp_id) public {
Experience storage exp = experiences[exp_id];
require(keeper.balance0Of (msg.sender) >= exp.price_per_use);
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keeper.transferFrom(msg.sender, exp.creator, exp.price_per_use * 0.9);
keeper.transferFrom(msg.sender, dao_treasury, exp.price_per_use * 0.1);

exp.total_uses += 1;
exp.total_revenue += exp.price_per_use;
exp.user_uses [msg.sender] += 1;

emit ExperienceUsed(exp_id, msg.sender, exp.price_per_use);

function update_effectiveness(
bytes32 exp_id,
uint256 new_score
) public onlyDAO {
experiences[exp_id] .effectiveness_score = new_score;

3

C DAO Governance Parameters

Complete list of governable parameters:

Parameter Current Value Description

inference_fee 0.005 KEEPER  Base fee per inference request

experience_commission 10% DAO cut of experience market-
place

min validator_stake 100M KEEPER  Minimum stake to become val-
idator

slashing double_sign 50% Stake slashed for double-signing

slashing downtime 5% Stake slashed for ;24h downtime

staking reward rate Variable Percentage of fees to stakers

treasury_spend_threshold 1B KEEPER Requires DAO vote if exceeded

proposal_deposit 10M KEEPER Deposit to submit proposal

proposal_voting period 7 days Standard voting duration

quorum_standard 5% Minimum participation for stan-
dard proposals

quorum_major 10% Minimum participation for ma-
jor changes

threshold standard 51% Majority for standard proposals

threshold major 66% Supermajority for major changes

threshold_constitution 5% Amendment threshold for consti-
tution

Table 14: DAO governable parameters
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