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“The price of apathy towards public affairs is to be ruled by evil men.”
[5]

— Plato

Abstract

Veritas is a decentralized protocol for truth discovery that extends
Bayesian Truth Serum from discrete choices to continuous probability
distributions, operating in temporal, asynchronous settings. Agents
stake capital and report both their beliefs and meta-predictions of oth-
ers’ beliefs. A leave-one-out “density surprise” score rewards positions
where actual belief density exceeds predicted density, the continuous
analogue of being “surprisingly popular.” This design prevents self-
influence and makes truthful reporting the natural strategy under com-
mon priors and commit-reveal, as genuine surprise can only arise from
correlated private information. Veritas provides a principled founda-
tion for collective knowledge formation without arbiters, even when no
verifiable ground truth exists.

*Draft v0.1. This is a working paper. Please do not cite without permission.
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1 Introduction: The Crisis of Truth

Information is humanity’s most fundamental coordination technology. Through-
out history, the processes for discovering and validating truth have often
been shaped by centralized control. Those who controlled information flow
also shaped collective beliefs, aligning them with their own interests.

Societies organize themselves around shared beliefs about reality. When
these beliefs are grounded in reality, they enable cooperation and progress.
When they drift from it, coordination breaks down, and resources are mis-
allocated, leading to preventable crises such as famines, financial collapses,
and failed responses to global risks.

The internet once promised to democratize information, bypassing tra-
ditional gatekeepers. Yet in practice, digital platforms have reproduced the
same power dynamics at scale. Algorithms prioritize engagement over ac-
curacy, echo chambers reinforce existing biases, and an overwhelming abun-
dance of information makes it harder, not easier, to discern what is true.
Entire segments of society now operate from fundamentally different under-
standings of reality.

This fragmentation undermines our ability to address collective chal-
lenges, from climate change to Al safety. The problem is not disagreement
itself; diversity of thought is essential. Rather, it is the absence of neutral
infrastructure where competing beliefs can be tested, refined, and converge.
Current institutions, shaped by their own incentives and constraints, cannot
fulfill this role.

What is needed is a new foundation for coordination: one that allows
collective intelligence to emerge organically. Such a system could help sur-
face hidden knowledge, support value-aligned decision-making, and enable
societies to adapt shared norms and governance in step with changing real-
ities.

This paper introduces VERITAS, a protocol designed to provide this foun-
dation. By combining game theory, information theory, and distributed sys-
tems, VERITAS creates conditions where truth can emerge through aligned
incentives rather than centralized control. It represents a shift from truth
imposed by authority to truth discovered collectively.

2 Philosophical Foundations

2.1 Epistemological Foundations

The question of what constitutes knowledge and truth has occupied phi-
losophy since ancient Greece. Traditional epistemology often frames the
debate as a dichotomy: is truth an external reality that exists indepen-
dently of observers (realism), or is it constructed through experience and
interpretation (anti-realism)? For systems of coordination, however, neither



extreme suffices. Pure objectivism neglects the distributed, partial knowl-
edge of real-world agents, while pure relativism offers no stable ground for
collective convergence.

Recent developments in social epistemology [1, 2, 4] highlight that knowl-
edge often emerges through collective processes. In distributed systems,
three epistemological categories are particularly relevant:

1. Objective Reality: Some truths exist independently of any observer:
physical laws, mathematical theorems, causal relationships. Yet even
these must be mediated through subjective experience and validated
via social consensus. Scientific facts, for instance, are maintained by
communities of inquiry.

2. Subjective Experience: Individual preferences, aesthetic judgments,
and personal values are inherently first-person and non-transferable.
While they cannot be directly shared, they can be expressed and ag-
gregated to reveal meaningful patterns.

3. Intersubjective Construction: Many essential “truths” are sus-
tained by collective belief. Concepts such as money, property rights,
and social norms are not physical realities, but they exert real causal
power because societies act as if they are real.

VERITAS operates across these domains by focusing on functional truth:
beliefs that enable effective coordination and guide action. Rather than re-
solving age-old philosophical disputes, the protocol provides a neutral sub-
strate where diverse types of truth can emerge, interact, and stabilize. It
supports the discovery of objective facts, the aggregation of subjective per-
spectives, and the creation of new intersubjective realities.

In VERITAS, truth manifests as convergence. When independent agents,
each with partial and localized information, arrive at similar beliefs, their
overlap serves as a stronger signal than any individual assessment. Permis-
sionless and censorship-resistant infrastructure further ensures that these
convergences reflect authentic consensus, untainted by institutional filter-
ing or manipulation. In VERITAS, the process of belief aggregation reduces
collective uncertainty, anchoring truth discovery in measurable entropy re-
duction.

2.2 Information Theory and Entropy

Information theory [7, 8] provides a mathematical framework for under-
standing truth discovery as the transformation of noise into signal. In this
context, high entropy represents maximal uncertainty: a landscape of scat-
tered, partial knowledge. As beliefs converge, entropy declines, and coherent
collective understanding emerges.



Shannon [7] defined information as the reduction of uncertainty, formally
expressed as information gain:

IG(T,a) = H(T) — H(Tla)

where learning something a about a topic T  reduces our uncertainty from
H(T) to H(T|a).

KL divergence quantifies the informational divergence between probabil-
ity distributions:

Drr(P||Q) = Egnp [log P(x)]

Q(z)

It measures how much information is lost when approximating P with
Q. In epistemic contexts, KL divergence captures surprise: when actual
outcomes differ from predictions, the divergence measures the magnitude of
that surprise in information-theoretic units.

From an information geometry perspective, probability distributions form
a manifold where KL divergence provides the natural divergence measure.
Beliefs that are “far apart” in this space represent fundamentally different
worldviews. When multiple agents independently position themselves in the
same sparse region while underestimating how many others will do likewise,
they create the continuous analogue of Bayesian Truth Serum’s “surprisingly
popular” mechanism: density that exceeds collective predictions.

While KL divergence measures directional information distance, collec-
tive disagreement requires a symmetric measure. Jensen-Shannon disagree-
ment entropy provides this symmetry while respecting honest uncertainty
about inherently random outcomes. Unlike traditional entropy measures
that penalize expressing uncertainty, it distinguishes between reducible epis-
temic uncertainty (which decreases as evidence emerges) and irreducible
aleatory uncertainty (which should be preserved). When agents converge
while maintaining appropriate uncertainty about inherently uncertain out-
comes, this signals authentic knowledge discovery rather than false confi-
dence.

As agents submit beliefs, epistemic uncertainty diminishes asynchronously
across the network, reflecting uneven evidence arrival. This temporal dy-
namic allows early knowledge holders to signal truth before it becomes com-
mon knowledge, transforming distributed asynchrony into an engine for re-
warding genuine epistemic contribution.

2.3 Economic and Game-Theoretic Principles

Entropy reduction is value creation. When uncertainty declines through evi-
dence rather than mere coordination, authentic knowledge emerges, enabling
better decisions, efficient resource allocation, and coordinated action.



Markets have long been humanity’s most effective mechanism for ag-
gregating distributed information. As Hayek [3] observed, prices encode
dispersed knowledge no planner could fully access. VERITAS extends this
logic: instead of trading goods, agents stake capital on beliefs and earn
returns for genuine epistemic contribution.

Epistemic weight combines two factors: stake and belief-specific trust.
Stake provides skin in the game; trust reflects proven ability to deliver valu-
able signals under uncertainty. This prevents capital alone from determining
influence: credibility must be earned.

Building on Bayesian Truth Serum [6], VERITAS addresses a fundamental
problem in information elicitation: when agents are rewarded based on how
well their reports match others’, they have incentive to guess what others
will say rather than report their true beliefs. This creates a self-referential
loop where everyone tries to predict everyone else’s predictions. BTS breaks
this circularity by requiring agents to report both their own beliefs and
their predictions of others’ beliefs, making truthful revelation the dominant
strategy regardless of what others do.

This design fosters specialization: agents focus where their expertise has
highest impact. Over time, the system self-organizes into an efficient division
of epistemic labor, leveraging the same distributed information aggregation
principle that makes markets effective.

2.4 Temporal Dynamics and Emergent Truth

VERITAS supports two distinct temporal categories of truth, illustrating why
dynamic mechanisms are essential:

Living Truth Realities that evolve over time. These cannot be captured
through static snapshot elicitation, as the ground truth itself is in
flux. VERITAS enables continuous reassessment, allowing beliefs to
track shifting realities as new evidence emerges.

Emergent Collective Belief Even for static facts, humanity’s understand
ing evolves through interaction. Participation in VERITAS shapes col-
lective belief, surfacing patterns that no individual or institution could
predefine. These truths emerge organically from decentralized expres-
sion and cannot be extracted; they must be cultivated.

VERITAS is designed for this dynamic reality. The protocol continuously
updates beliefs as new information arrives, while simultaneously detecting
emergent consensus through collective convergence patterns.

3 Protocol Design

*For discrete distributions with k& outcomes. For continuous distributions, both entropy
and disagreement entropy are unbounded but normalized using historical maximum.



Table 1: Core Protocol Variables

Variable | Description Range
Si Total stake for agent 4 [0, 00)
n; Active belief count for agent ¢ N
Tip Trust multiplier for agent 4 in belief b [1.0,00)
Wi Epistemic weight of agent 4 in belief b [0, 00)
Di Agent i’s belief (discrete: p;(x), continuous: p;,0;) | See note™*
m; Agent i’s meta-prediction See note**
Pyre(x) | Pre-mirror descent aggregate Distribution
Pyost(x) | Post-mirror descent aggregate Distribution
H(P) Entropy of distribution P [0, log k|*
H(P) Normalized entropy [0, 1]
Djg Jensen-Shannon disagreement entropy [0, log k]*
Dyg Normalized disagreement entropy [0,1]
n Learning rate [0,1]
c Certainty (1 - normalized disagreement entropy) [0, 1]
S BTS score for agent i (—00, 0)
O'max Max stake allocation per belief [0.05,0.5]

**For discrete beliefs: p;(x) € [0,1] with Y pi(x) = 1. For continuous beliefs: p; € R,
ag; > 0.

3.1 System Overview

Agents stake capital and submit beliefs as probability distributions, not point estimates.
This preserves honest uncertainty about inherently random outcomes.

The protocol aggregates these weighted beliefs into a collective distribution. When
agents independently cluster in unexpected regions while underestimating this clustering,
they earn positive information scores: the continuous extension of BTS’s “surprisingly
popular” mechanism.

The system maintains temporal continuity by preserving belief state between epochs.
When the network learns, passive beliefs update toward the new aggregate through mirror
descent, scaled by collective certainty. This ensures dormant agents benefit from revealed
information without active participation.

Rewards flow only when the network learns: when entropy decreases between epochs.
Winners are those whose positions contributed signal; losers added noise. This zero-sum
redistribution occurs in proportion to information scores.

Epistemic weight combines stake and trust. Trust grows when agents outperform
their weight-proportional expectation, creating meritocracy beyond pure capital. High
trust raises expectations, making influence self-regulating.

The aggregate belief represents current collective knowledge. Through continuous
revelation of private information and rational belief updates, truth emerges without central
authority: an efficient market for epistemic discovery.

3.2 Epistemic Weight and Stake Economics

Agents maintain a unified stake pool that dynamically allocates across all active beliefs.
Similar to Proof-of-Stake networks, where a validator’s stake secures multiple operations,



VERITAS allows a single agent’s stake to be distributed simultaneously across any num-
ber of beliefs they choose to engage with. This design addresses the capital inefficiency
of traditional prediction markets, which require separate, fragmented liquidity for each
question.

The effective stake per belief equals the agent’s total stake divided by their active
belief count, subject to a governance-defined maximum allocation per belief. This cap
limits the influence of wealthy actors on individual propositions while preserving their
ability to participate broadly.

Thus epistemic weight resolves to the following formula, where both trust and stake
scale dynamically with performance, but at varying rates to achieve different ends:

. (S
Wi,b = min (J,O'max X SZ) X Tz‘,b
n;
where S; represents total stake, n; is the agent’s active belief count, omax is the
governance-determined maximum stake allocation per belief, and T;; is belief-specific
trust starting at 1.0.
For aggregation purposes, these weights are normalized to ensure proper probability

distributions:
Wi b

= 7Zj i

where w; represents the normalized weight of agent ¢ in the current belief.

w;

3.3 Commit-Reveal Process

VERITAS uses a two-phase commit-reveal process to preserve the privacy required for
Bayesian Truth Serum’s incentive compatibility. This design prevents strategic coordi-
nation by ensuring agents cannot adjust submissions based on observed beliefs. In the
commit phase, agents submit encrypted payloads containing their belief distributions and
may target any future epoch. Commitments remain updatable until revelation, giving
agents temporal flexibility to manage timing risk when information propagates unevenly
through the network. At the close of each epoch, the protocol deterministically reveals all
committed beliefs, enabling aggregation and scoring.

3.4 Aggregation and Entropy

Aggregation proceeds through weighted averaging using the normalized epistemic weights
w; defined in Section 3.2. The pre-mirror descent aggregate Py begins with the pre-
vious epoch’s post-mirror descent state, then incorporates all changes: existing agents
whose committed beliefs are revealed in this epoch have their positions updated, newly
participating agents are added with their initial submissions, and agents who withdrew
are removed. This creates a complete snapshot of current collective belief before any
convergence mechanism is applied.

For scoring purposes, the protocol also computes leave-one-out aggregates that exclude
the agent being scored, preventing self-influence in the BTS mechanism.

For discrete beliefs, the aggregate distribution is:

Ppre(x) = Zwi pz(x)

For continuous Gaussian beliefs where each agent’s belief is p; = N (i, 02), the ag-
gregate is Ppre = N (Lpre, agre) with parameters:

2 2
Hpre = § Wi - Wi, Opre = § Wi - 0;
7 7



This approach preserves uncertainty in the aggregate, aligning with the use of Jensen-
Shannon (JS) disagreement entropy, which respects honest uncertainty rather than penal-
izing it. The resulting aggregate reflects the immediate consensus among active partici-
pants.

JS disagreement entropy measures the informational content of collective disagree-
ment: the extent to which individual beliefs diverge from their aggregate. Crucially, it
distinguishes disagreement from uncertainty: agents can reach perfect consensus (zero JS
disagreement) while collectively acknowledging high uncertainty about an outcome. This
distinction respects the difference between reducible epistemic uncertainty and irreducible
aleatory uncertainty. Mathematically, JS disagreement is defined as the difference between
the entropy of the mixed aggregate distribution and the weighted average of individual
entropies. High values indicate significant epistemic diversity; low values indicate conver-
gence, whether certain or uncertain. The protocol computes this disagreement measure

Dyjs=H <Z wzpz(l’)> - szH(Pz)

where H(-) denotes Shannon entropy. The specific form depends on the belief type:
For discrete distributions:

H(P) = -3 P(x)log, P(x)

as:

For continuous Gaussian distributions:
1 2
H(P) = 5 log, (2meopye)

This captures the uncertainty inherent in the variance.

Disagreement Entropy Normalization

To derive certainty values in [0, 1], disagreement entropy is normalized:

where:
e For discrete beliefs with k outcomes: D s max = log, (k)

e For continuous beliefs: D s max = maxy <, D s (historical maximum)

3.5 Certainty as Master Control

The protocol derives a certainty measure from normalized disagreement entropy:
c=1-— ﬁ JS

This single parameter represents the network’s collective confidence, ranging from 0
(maximum disagreement) to 1 (complete consensus). Certainty serves as a master control
variable used throughout the protocol to modulate behavior. When uncertainty is high,
the system protects epistemic diversity and encourages exploration; when certainty is high,
it accelerates convergence and locks in consensus. This adaptive response ensures VERITAS
remains responsive to its epistemic state without requiring external governance or manual
tuning.



3.6 Mirror Descent Updates

VERITAS assumes each agent holds private information not directly observable by others.*
Each manual belief update is treated as a revelation of that private information, triggering
a system-wide adjustment. The protocol updates all passive agents’ beliefs rationally,
scaling adjustments by the network’s collective certainty. In effect, every new signal
reshapes the global belief landscape as non-participating agents gradually incorporate
the revealed information.

This design is informed by Aumann’s Agreement Theorem, which shows that rational
agents with common priors and common knowledge cannot agree to disagree. While
VERITAS does not assume shared priors or full transparency, it does model a rational
convergence process over time. As private information surfaces through belief updates,
collective entropy naturally decreases. Mirror descent provides a mathematically grounded
mechanism for realizing this convergence.

Mirror descent extends BTS to temporal settings by maintaining a living epistemic
system where collective understanding accumulates over time. This adaptation is neces-
sary for modeling changing truths and asynchronous information propagation. Passive
agents’ beliefs evolve with emerging consensus even when not actively participating, en-
suring the aggregate reflects both current signals and accumulated knowledge.

The learning rate for these updates adapts to network certainty:

7]:6:1715(]5

Discrete Beliefs

Updates follow a multiplicative (geometric) interpolation that preserves the probabilistic
structure:

t _
p(.t+1)(x) _ pE )(x)l "+ Pore()"
' S 91 (@)1 - Pore(a)7
This formula geometrically averages the agent’s belief with consensus: when n = 0
(maximum uncertainty) beliefs remain unchanged, and when 7 = 1 (complete certainty)
agents fully adopt the consensus.

Continuous Gaussian Beliefs

For beliefs represented as N (u, o?), the protocol applies linear interpolation to both pa-
rameters:

(®)

pd = (1 =)l + nppre

K3

st _ (4

(3

- 77)‘71@)’2 + naf)re

This deviation from traditional mirror descent (which would use KL divergence and
precision weighting) reflects VERITAS’s philosophy of respecting uncertainty:
1. Symmetric treatment — Uncertain and confident beliefs have equal influence,
avoiding overconfidence bias.

2. Preserves consensus — When agents agree on uncertainty levels, that uncertainty
is maintained rather than artificially reduced.

We use the term “mirror descent” to maintain consistency with optimization liter-
ature, though our approach deviates from the traditional definition in important ways
detailed below.

10



3. Simplicity and coherence — Variance is treated as legitimate information to be
aggregated, not error to be minimized.

Traditional approaches like precision-weighted updates or geometric variance inter-
polation systematically favor low-variance (confident) beliefs. VERITAS avoids this by
applying linear interpolation in continuous beliefs, ensuring honest uncertainty is neither
amplified nor suppressed. This reflects a core principle: uncertainty is valuable informa-
tion about the limits of collective knowledge.

Notably, discrete and continuous beliefs differ in their update methods. Discrete be-
liefs use geometric interpolation to preserve probability ratios, while continuous beliefs rely
on linear interpolation to mitigate confidence bias. This mathematical asymmetry achieves
philosophical consistency: both approaches prevent confident beliefs from overwhelming
uncertain ones in their respective domains. Agents gradually align with emerging consen-
sus at a rate proportional to collective certainty, preserving epistemic diversity when it
matters most.

3.7 Learning Assessment and Scoring

The protocol rewards agents only when collective learning occurs, measured by disagree-
ment entropy reduction between epochs:
AD;s = D‘(]t,;;lst - D‘(]tg',post

When ADjgs > 0, the network has learned, triggering scoring and economic redistri-
bution. This simple rule provides a powerful protection for rational dissent: agents who
increase entropy by challenging consensus are penalized only if subsequent information
validates the original belief. In the absence of new information, no learning occurs, and
dissenters face no economic loss.

This asymmetry transforms the economics of contrarian positions. Early dissenters
who correctly identify flaws in collective belief can sustain their positions through high-
entropy phases without penalty. They incur economic risk only when competing evidence
emerges: exactly when the system should adjudicate between conflicting views. By design,
VERITAS avoids punishing legitimate skepticism while still rewarding contributions that
drive genuine epistemic progress.

Agent Information Score
Each active agent’s information score combines their epistemic weight with their BTS
signal quality:

gi = Wip X 84

where W 5 is the epistemic weight (stake x trust) and s; is the BTS signal quality
score.

Economic Learning Rate

The economic learning rate scales the reward pool based on the reduction in post-mirror
descent disagreement entropy between consecutive epochs:

11



Score Normalization and Redistribution

Economic redistribution follows a zero-sum structure. Agents partition into winners (W)
with g; > 0 and losers (L) with g; < 0, based on their information scores.

The total amount of stake to be redistributed is determined by multiplying the eco-
nomic learning rate by the sum of all losing agents’ effective stakes:

POOlslash = Mecon X g S',cff

jeL

where 7econ is the economic learning rate (the percentage the network learned), L is
the set of losing agents, and Sj s is agent j’s effective stake for this belief. This ensures
that when the network learns more (higher njecon), a larger portion of losers’ stakes gets
redistributed to winners.

The reward pool is set equal to the slashing pool, creating a zero-sum redistribution.
Each loser is slashed proportionally to the noise they added to the system, while each
winner is rewarded proportionally to the signal they contributed. The individual transfers
are determined by:

AS; = 7|gj| xPoolgasn and AR; = S xPoolg1ash
ZkEL ‘gk‘ ZkEW gk
——— ——

noise share signal share

This ensures exact conservation: »7; AS; =37, AR;.

We hypothesize that if the network achieves collective learning without noise or ma-
licious behavior, there would be no losers to slash and no rewards to distribute. This
suggests Veritas may function more effectively as a positive-sum system. Zero-sum redis-
tribution alone may be insufficient to sustain consistent information provision over time.
Unlike prediction markets with directional bets and defined risk-reward profiles, partic-
ipation in Veritas requires continuous effort: updating beliefs, monitoring information,
and maintaining positions. To support this, the protocol incorporates market-like scor-
ing for quality assessment but may ultimately rely on positive-sum revenue generation to
incentivize sustained participation.

BTS Signal Quality

The signal quality score extends Bayesian Truth Serum from discrete to continuous out-
come spaces, enabling truth discovery over continuous domains like prices or weather while
preserving uncertainty tracking as beliefs evolve over time. Agents observing the same re-
ality share correlated signals but underestimate how many others share them. When their
mass lands in regions denser than predicted, they earn information gain. Fabricated or
noisy reports lack this hidden correlation and do not generate surprise.

Agents report a belief distribution p; and a meta-prediction m; over others’ beliefs.
Let p_; and m_; denote leave-one-out weighted aggregates of others’ beliefs and meta-
predictions (excluding agent i), preventing self-influence. The score is:

si = Drr(pillm—:) — Drr(pillp-i) — Drr(p-illms)

information gain prediction accuracy

The first two terms form the information gain (continuous “surprisingly popular”); the
last is prediction accuracy (proper scoring on the realized distribution of others’ reports).
In the discrete setting, these first two terms collapse exactly to the first term of the original
BTS score, showing that our formulation is a direct continuous generalization.

Continuous extension. In discrete BTS, the information term is a log frequency
ratio evaluated at the reported bin. When agents can spread mass across many bins,

12



p-i(A
Z pi(A)log mli((A))
Aelly, -
is the natural extension. As the partition IIj is refined (h — 0), this Riemann sum
becomes an expected log density ratio:

[ piarion 20 ds = Dica i) = i il-0

i.e., a difference of KLis. Thus, KL is the continuous generalization of BTS’s frequency-
based surprise.

Truthfulness preservation. Under standard measurability and boundedness, the
dominated convergence theorem justifies:

(A log P=ilA)  noo N oe 2= o
A;hpz(/l)l 8 o (A) —>/pz( )1 grﬂ_(w)d

so the continuous information term is precisely the limit of the discrete one. The
leave-one-out construction preserves the key BTS independence condition: (p—;,m—;) do
not depend on ¢’s report. The meta term —Dxr,(p—:||m;) remains strictly proper because
the “outcome” is the realized distribution of others’ reports. Under the usual BTS as-
sumptions (common prior, conditionally independent signals, commit-reveal), the discrete
proof carries over to the limit; truthful reporting is therefore a Bayes-Nash equilibrium by
inheritance.

Trust Updates

Trust counteracts plutocracy by rewarding epistemic performance over capital. Without
it, influence derives solely from stake size, enabling wealthy agents to dominate regard-
less of their truth-telling ability. Trust weights reliable agents more heavily, fostering a
meritocracy of demonstrated competence rather than simple wealth accumulation.

The mechanism achieves this through emergent properties rather than arbitrary pa-
rameters. As agents gain trust and influence, expectations rise proportionally, making
additional trust progressively harder to earn and easier to lose. This creates natural
churn: consistent performers maintain their position, while underperformers lose influence
to newcomers who exceed modest initial expectations. During high-uncertainty periods,
the system amplifies the impact of performance differences, rewarding epistemic courage
when truth-telling carries the greatest risk.

Trust evolves based on an agent’s contribution relative to their weight-proportional
expectation:

Wiy
= S W

Performance ratios (P; ) separate signal from noise, where g; , represents agent i’s
information score for belief b (their epistemic weight multiplied by their BTS signal qual-
ity):

For signal providers (g;» > 0):

Ei,

o Gib/ Dg,5095
nh = Wis/ Zj Wi

For noise contributors (g;» < 0):

o 9ib/ 2y, <0 193]
T Wi/, Wi

13



This separation ensures signal providers compete only against other signal providers,
while noise is penalized relative to other noise contributors. P > 1 indicates outperfor-
mance; P < 1 reflects underperformance.

Cumulative memory (M; ) tracks performance:

MY = MY+ (1= cop) - (Pip— 1)

Here, (1—c¢,5) modulates sensitivity to performance based on network certainty (css).
During uncertain periods (¢ & 0), performance differences have larger effects, encouraging
epistemic courage.

Trust is calculated as:

Ti,b =10+ max(O, Mi,b)

It has no upper bound but a floor of 1.0. Combined with square root scaling (W =
S % \/T), this creates diminishing returns: 7' = 4 yields 2x influence; T' = 16 yields 4x.
As trust grows, so do expectations, forming a self-regulating equilibrium where sustained
excellence is required to maintain high influence.

Finally, the commit-reveal process preserves BTS’s truth-telling guarantees. Agents
cannot observe others’ beliefs during submission, preventing herding and ensuring even
highly trusted agents cannot manipulate outcomes through strategic reporting.

3.8 The Temporal Dissent Goldilocks Zone

Introducing time into Bayesian Truth Serum creates a nuanced emergent phenomenon:
the Temporal Dissent Goldilocks Zone. This represents the optimal timing for rational
dissent in an asynchronous information environment, maximizing long-term returns by
balancing early signaling with network recognition.

Information propagates unevenly across the network. Agents who correctly identify
emerging truths face a critical timing tradeoff:

e Too Early: Dissent is penalized initially because the information hasn’t yet prop-
agated. The agent appears to contribute noise until the network catches up.

e Too Late: The agent becomes a follower, capturing diminishing returns as con-
sensus has already formed.

e Just Right: The agent’s dissent is timed optimally: early enough to provide
valuable signal, but late enough for the network to recognize and reward it.

This dynamic gives rise to a natural market for temporal arbitrage. The protocol
prices timing implicitly: as information diffuses, passive agents converge toward emerging
consensus, retroactively validating early dissent. Correct early signals are rewarded not
only by recognition, but through compounding trust and stake as the network’s epistemic
state matures.

3.9 Belief Creation as Epistemic Commitment

Proposing a new belief requires creators to commit capital through two mechanisms: a
creation fee and initial liquidity provision. The fee acts as Sybil resistance, deterring spam
by making low-quality propositions costly. The liquidity requirement ensures creators
signal genuine confidence in the belief’s value.

This structure frames belief creation as an epistemic act: creators must assess whether
their proposition merits collective attention. VERITAS thus operates on two interconnected
markets: the primary market, where agents discover truth; and a meta-market, where
creators compete to pose questions worthy of inquiry.

14



3.9.1 Structural Parameters and Market Integrity

Beliefs are minimal on-chain constructs containing only essential market data: agent po-
sitions, stakes, trust scores, and aggregate belief distributions. All contextual content
remains off-chain.

At creation, belief creators define immutable structural parameters that shape the
belief’s operational form:

e Outcome Space: Discrete categories or continuous domains

e Economic Model: Fixed bounty, continuous market, or hybrid systems, where
bounty markets also require duration

e Quality Incentives: Creator’s share of value generated, aligning curation incen-
tives with protocol goals

These parameters are fixed upon instantiation, ensuring participants can trust the
underlying market rules when allocating stake.

3.9.2 Adaptive Governance via Meta-Belief Feedback

Each belief spawns associated meta-beliefs that govern its operational parameters. These
meta-beliefs use the same truth-discovery process as primary propositions, enabling par-
ticipants to calibrate market settings such as epoch duration and belief revenue structure
through informed consensus.

Meta-beliefs allow local adaptation without imposing rigid global standards. Fast-
moving topics can shorten cycles; complex ones can extend deliberation.

4 Delegation Mechanics

Delegation enhances efficiency by separating capital from epistemic labor, allowing agents
to specialize in knowledge production while enabling capital holders to participate without
domain expertise. Stakeholders can delegate their epistemic weight to specialized truth
discoverers, retaining full economic exposure: the delegator absorbs both rewards and
penalties tied to their stake.

This creates a dynamic market where experts compete for delegated stake by demon-
strating consistent informational value, and capital flows adaptively toward those driv-
ing convergence. Delegation is partial, time-bounded, and revocable, ensuring flexibility
and preventing permanent power concentration. The key dynamic is that delegates gain
influence through epistemic judgments, while delegators retain economic risk, aligning
incentives to reward both knowledge and risk-taking.

Delegates may charge a percentage fee on any rewards earned through their decisions,
providing direct compensation for expertise without exposing themselves to downside risk.
This arrangement transforms Veritas into a two-sided marketplace: capital seeks returns
through backing skilled truth discoverers, while experts compete on performance and fee
structure.

5 Self-Referential Governance

VERITAS applies truth discovery to its own governance. Rather than fixing parameters
or relying on external voting, the protocol uses meta-beliefs: propositions about its own
design (e.g., ”optimal creation fee is X”) to determine its configuration.

Meta-beliefs function like any other belief, using stake, mirror descent, and BTS
scoring to converge on values that best serve the protocol.

Protocol-level meta-beliefs include:
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Belief creation fee

e DAO revenue percentage
e Revenue distribution frequency
e Maximum stake allocation per belief

Participation requires VER tokens, aligning governance power with long-term stake.
VERITAS thus becomes a self-organizing epistemic system, discovering not only exter-
nal truths, but its own optimal form through the same process.

6 Conclusion

In an era where misinformation spreads faster than truth, Veritas proposes a funda-
mentally different approach: harnessing human disagreement rather than suppressing it.
By aligning economic incentives with epistemic accuracy and enabling beliefs to evolve
through competitive revelation, the protocol transforms the complexity of diverse opin-
ions into a structured process of knowledge discovery.

Truth emerges through the natural selection of ideas under economic pressure. Formal
convergence proofs remain future work.
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