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1. Introduction

Star Atlas is an ambitious on-chain metaverse designed to support a complex, player-driven
economy. Its dual-token architecture, asset-rich production chains, and open marketplace
structure create the potential for a deeply interconnected economic environment. However,
despite significant progress in gameplay development and infrastructure, the economic
underpinnings of the ecosystem have weakened over time. ATLAS—the primary in-game
currency—has experienced substantial depreciation, liquidity has thinned, and key
reinvestment pathways have diminished.

This whitepaper examines the structural causes of these economic challenges and proposes
a coherent policy framework for restoring monetary credibility, reactivating reinvestment
incentives, and aligning developer and player interests. Drawing from Austrian and
Behavioral economics as well as market theory, it argues that sustainable economic
recovery depends on restoring ATLAS’s functional role within the ecosystem, ensuring
competitive pricing mechanisms, and strengthening transparency in economic governance.



2. The Structure of the Star Atlas
Economy

ATLAS is the foundation of the Star Atlas economy. While POLIS serves as the governance
token, ATLAS functions as the medium of exchange, the unit of account, and the primary
denominator for almost all economic activity in the metaverse. Every asset—ships, crew,
claim stakes, resources, crafted components, and even market listings—is priced in ATLAS.
The purchasing power and credibility of ATLAS therefore determine the effective GDP of the
metaverse, the health of its markets, and the incentives faced by its participants.

Empirical analysis reinforces this monetary interpretation. A statistical examination of
historical data over the last 365 days reveals a very strong positive correlation (r = 0.96)
between the ATLAS/SOL exchange rate and daily active users (DAU).[1] Tests across
multiple lead—lag configurations show only marginal variation in correlation strength: while
the highest coefficient occurs when ATLAS/SOL is assumed to lead DAU by approximately
three days, the improvement over a zero-day lead is minimal. This indicates a strong
relationship between currency valuation and player activity, with only limited evidence that
changes in ATLAS/SOL systematically precede changes in engagement. The overall pattern
is consistent with both monetary and behavioral theory: a strengthening currency improves
real returns and supports higher participation, whereas a weakening currency reduces the
real value of rewards and dampens engagement. In this sense, the ATLAS/SOL ratio
functions as a reliable high-level indicator of economic sentiment within the Star Atlas
ecosystem, even if the direction of causality is not definitively established.

This dynamic closely mirrors currency depreciation in real-world economies. A weakening
monetary unit compresses nominal GDP, reduces purchasing power, alters risk preferences,
and changes the intertemporal incentives that guide savings and investment. Because
ATLAS is not only a transactional token but also the reward token distributed across
gameplay systems, its depreciation undermines the economic substrate underlying the entire
metaverse.

2.1 Economic Frameworks for Analysis

Given the unique structure of Star Atlas as a real-money, on-chain virtual economy,
understanding the role of ATLAS requires analytical tools that address both market
coordination and player psychology. Traditional neoclassical models, which assume
frictionless markets and rational actors, offer limited insight into economies where
expectations, trust, and decentralized decision-making play central roles. By contrast, the
Austrian School and Behavioral Economics provide complementary lenses well suited to
diagnosing the Star Atlas economy.

The Austrian perspective highlights the importance of currency credibility, price signals, and
decentralized knowledge, all of which are critical in an economy where users autonomously
allocate capital and respond to transparent on-chain information. Behavioral Economics



adds the dimension of expectations, anchoring, and loss aversion, which are especially
influential in token-based economies where asset values fluctuate continuously and where
player sentiment directly affects participation.

Together, these frameworks illuminate how currency depreciation, misaligned pricing, and
negative signaling can produce compounding economic effects. They help explain not only
what is happening in the Star Atlas economy, but why it is happening, through both structural
incentives and psychological feedback loops.

2.2 Austrian School Perspective: Currency as Market
Signal

The Austrian School emphasizes decentralized knowledge, subjective valuation, and price
signals as the basis for coordination. Sound money is essential because it transmits
accurate information about scarcity, opportunity cost, and long-term preferences. When the
currency is weakened through dilution, misaligned incentives, or administrative distortions,
the informational content of prices degrades. Actors cannot coordinate efficiently, cannot
plan for the future, and cannot invest rationally.

From this perspective, ATLAS must serve as a reliable signal that guides entrepreneurial
discovery within Star Atlas. Its depreciation due to reduced sinks, misaligned pricing, or
continuous token liquidation represents a form of monetary disorder. Under such conditions,
price signals lose clarity and the spontaneous order that supports a healthy game economy
begins to weaken.

2.3 Behavioral Economics Perspective: Currency as
Confidence Mechanism

Behavioral economics adds a complementary dimension by focusing on expectations,
framing, and trust. Currency value is partly objective and partly psychological. If players
expect ATLAS to continue depreciating, they behave in loss-averse ways: they liquidate
assets, avoid reinvesting, and attempt to minimize exposure to ATLAS-denominated risk.
This behavior persists even when fundamental conditions improve, due to anchoring effects.

For these reasons, stabilizing ATLAS is critical both economically and psychologically. A
stable or appreciating ATLAS encourages players to compound rewards, engage in
long-term gameplay systems, and commit capital. A depreciating ATLAS does the opposite,
regardless of gameplay quality.




2.4 Summary

In sum, the ATLAS token performs the dual function of monetary medium and behavioral
signal. Its strength or weakness determines the metaverse’s effective GDP, liquidity, and
overall player morale. From both the Austrian and Behavioral perspectives, these analyses
converge on a single central insight.

“The health of the economy depends on the credibility of its currency.”

Even substantial upgrades to gameplay, infrastructure, or user experience cannot
compensate for a monetary base that lacks trust or utility. Improvements in the game may
attract additional players, but the long-term vitality of the economic layer remains
fundamentally constrained by the perceived stability and usefulness of ATLAS. Without a
credible currency, any temporary increases in activity dissipate rather than accumulate into
sustainable economic growth.

Footnote [1]:

A full description of the empirical analysis, including methodology, theoretical framing, and
complete results, is provided in Appendix A: Empirical Analysis of the ATLAS/SOL-DAU
Relationship.



3. Diagnosing the Core Economic
Imbalance

The deterioration of the Star Atlas economy cannot be attributed to a single policy failure. It
results from the interaction of three interrelated mechanisms: (1) the erosion of monetary
sinks and productive reinvestment channels, (2) persistent price misalignment through
centrally managed rebasement, and (3) continuous token liquidation by ATMTA. Together,
these factors have weakened the currency’s credibility, constrained liquidity, and undermined
incentives for long-term participation.

3.1 Erosion of Monetary Sinks and the Collapse of
Reinvestment Incentives

The most critical structural deficiency is the progressive elimination of ATLAS
sinks—mechanisms that recycle earned tokens back into productive economic use.
Historically, ship redemption recipes enabled players to convert crafted components (derived
from mined resources) into capital assets. As these sinks were weakened or removed,
ATLAS lost its role as a medium of production. Players unable to reinvest were left with only
two options: hold a depreciating asset or sell it. The result was a persistent oversupply of
ATLAS and a contraction of real economic activity.

This pattern mirrors monetary contraction in real-world economies. When agents lack
productive investment outlets, money ceases to function as an instrument of economic
growth and instead becomes a vehicle for speculation or exit. The disappearance of
meaningful ATLAS sinks is therefore one of the primary drivers of economic stagnation.

Ship redemption recipes also served as an indirect ATLAS sink, even though players spent
resources—not ATLAS—when using them. The reason is structural: without ship redemption
pathways, all crafted components flow into the remaining economic loops, namely (1)
installing components to upgrade starbases, (2) crafting Faction Infrastructure Contracts
(FICs), or (3) listing components on markets. Starbase upgrading increases the total ATLAS
emitted across a faction only marginally, while FICs represent the most direct pathway for
players to convert resources into ATLAS due to ATMTA's fixed buy orders. Ship redemption
recipes, when priced competitively, divert a share of resources away from these
ATLAS-generating pathways and toward the acquisition of ships. This reduces the inflow of
newly farmed ATLAS into the market and helps stabilize token emissions and resource
prices. Although officially still available, current redemption costs exceed secondary-market
prices by such wide margins that players no longer use them, rendering the sink effectively
non-existent.

Our lead-lag diagnostics further illuminate the relationship between weekly ship supply
changes and secondary-market price dynamics. Using VWAP-based weekly log returns and
lagged supply data, we estimate correlations and marginal regressions for both CALMAX



and FBLMEX. Contemporaneous correlations are mildly negative, consistent with
mechanical dilution when supply and prices move within the same week. However, neither
lag structure provides evidence that past price appreciation systematically induces additional
crafting activity, nor that earlier supply expansion exerts downward pressure on subsequent
prices. In fact, estimated coefficients are small and sometimes counterintuitive in sign,
suggesting the presence of confounding demand shocks, liquidity fluctuations, and timing
mismatches. Overall, these findings indicate that simple supply—price causality does not
adequately explain the short-run dynamics of ship markets, reinforcing the need to interpret
supply changes in the broader context of player demand, game events, and market
microstructure. The complete statistical diagnostics, including correlation matrices,
regression estimates, and summary statistics, are provided in Appendix B.

3.2 Price Misalignment Through Centrally Managed
Rebasement

Another central mechanism is the centrally managed rebasement of asset tranches toward
historical origination prices rather than prevailing market valuations. Although the intention
was to preserve value and protect early adopters, this policy has created a structural
disconnect between the primary market, where ATMTA lists assets for sale, and the
secondary market, where players freely trade those assets. Prices in both USDC and ATLAS
tranches on the primary market have remained significantly above secondary-market prices,
making primary-market purchases non-competitive.

This price misalignment reduces trading volume, suppresses liquidity, and destroys one of
the most effective ATLAS sinks: using in-game earnings to purchase assets at
market-aligned prices. It also reduces potential cash flow for ATMTA, as overpriced assets
do not sell and therefore generate neither ATLAS nor USDC inflows, and lower marketplace
activity reduces fee revenue.

The justification for maintaining origination-price anchors has also weakened over time.
Because ATLAS has depreciated substantially, current asset values in real terms are far
below the nominal origination prices from earlier phases of the project. Furthermore, many
early adopters—particularly those active during high-yield reward periods—have already
recovered or exceeded their initial investments in USD terms. Protecting early investors via
origination-anchored pricing therefore no longer serves a meaningful function and instead
inhibits the emergence of a new market equilibrium.

From an Austrian perspective, this represents a breakdown in price discovery. From a
Behavioral perspective, it creates a perception of institutional overvaluation that discourages
reinvestment. A transition to periodically aligning primary-market prices with
secondary-market prices—both in ATLAS and USDC terms—would restore market
coherence, reactivate ATLAS sinks, and strengthen ATMTA’s long-term revenue streams.




3.3 Continuous Token Liquidation as an Amplifier of
Systemic Fragility

ATMTA's continuous liquidation of ATLAS and POLIS functions less as a large mechanical
sell pressure and more as a persistent negative signal. Although the daily sale volume is
small relative to overall trading volume, the strict hourly cadence produces a psychologically
salient pattern. Behavioral research shows that frequent, predictable negative signals exert
an outsized influence on expectations. Players interpret these ongoing sales as an
institutional indication that token depreciation will continue.

This approach is also structurally unsustainable. If ATLAS declines further—as gaming
tokens often do during periods of reduced market risk appetite—the USD-denominated
revenue generated from selling a fixed volume of tokens will diminish. Unless ATMTA
increases the number of tokens sold (which would further erode confidence), the funding
strategy becomes progressively less effective. Eventually, the declining value of ATLAS
threatens the viability of relying on token sales as a primary funding mechanism.

Attempts to fund operations by selling a depreciating currency risk accelerating the very
decline they aim to offset. A sustainable strategy requires shifting from exogenous liquidity
(token sales) to endogenous liquidity generated by a healthy economy. This shift entails
selling assets at competitive market prices, stimulating secondary-market trading, and
increasing marketplace fee revenue. As the currency strengthens through improved
credibility and utility, these endogenous mechanisms become more reliable and more
aligned with long-term economic stability.




3.4 Summary Table: Consequences of the Current

Framework

Structural Issue

Erosion of ATLAS sinks and
reinvestment channels

Primary-market prices
misaligned with
secondary-market valuations

Continuous token liquidation by
ATMTA

Economic Consequences

Lower ATLAS utility, reduced reinvestment, increased
sell pressure, contraction of productive activity

Collapse in primary-market demand, reduced ATMTA
cashflow, weakened ATLAS sinks, suppressed liquidity

Negative expectation formation, depreciation signaling,
diminishing USD returns as ATLAS falls, unsustainable
funding model




4. Principles of Sustainable Token-Based
Game Economies

Modern virtual economies—particularly those operating on blockchain infrastructure—differ
fundamentally from traditional, closed-system game economies. They are marked by real
financial stakes, transparent on-chain activity, and the capacity for rapid user-driven price
formation. These characteristics amplify both the opportunities and vulnerabilities of
economic design. A sustainable token-based game economy must therefore rely on
principles that preserve monetary integrity, promote productive reinvestment, and maintain
clear and credible market signals. The following principles draw on insights from Austrian
and Behavioral economics while recognizing the operational realities of blockchain-enabled
environments.

4.1 Monetary Integrity and Currency Credibility

The foundation of any complex economy is the credibility of its currency. A token that is
stable, trusted, and meaningfully integrated into productive economic loops enables
long-term planning, capital formation, and cooperative coordination among participants.
Conversely, a token that is subject to persistent depreciation or inconsistent policy
intervention induces short time horizons, discourages reinvestment, and reduces the
willingness of participants to engage in more complex or capital-intensive activities.

“A currency must first be trusted before it can be used.”

In virtual economies where players can exit to external markets at any time, monetary
credibility becomes even more critical. Because ATLAS is both the primary medium of
exchange and the reward token, its depreciation exerts a doubly contractionary effect: it
reduces the value of in-game earnings while simultaneously undermining the incentives for
reinvestment. Sustaining monetary integrity requires predictable supply dynamics, effective
sinks that recycle tokens back into productive use, and the avoidance of actions that weaken
confidence in the token’s long-term viability.

4.2 Market-Driven Price Discovery

In healthy economies, prices emerge from the decentralized interactions of participants.
These prices reflect relative scarcity, user preferences, and opportunity costs. Attempts to
administratively set or maintain prices at levels disconnected from market valuations distort
these signals and impede effective economic coordination. In blockchain-enabled game
economies, where secondary markets are liquid and transparent, administrative price
anchoring is particularly problematic because it creates arbitrage gaps, suppresses liquidity,
and restricts reinvestment channels.



“Markets function best when prices communicate real information.”

Allowing asset prices to adjust to market-clearing levels promotes natural reinvestment
loops, supports liquidity across marketplaces, and generates sustainable cash flow for
developers. For Star Atlas, primary-market prices that deviate substantially from
secondary-market valuations disrupt this essential process and weaken one of the core
mechanisms through which ATLAS previously retained utility.

4.3 Endogenous Liquidity and Productive Reinvestment

A sustainable virtual economy depends not on external injections of liquidity but on the
continuous recycling of value generated by player activity. Endogenous liquidity arises when
players reinvest their earnings into new assets, upgrades, production chains, or other forms
of capital accumulation. This creates compounding effects that expand the economic base
over time. When reinvestment channels diminish or become economically unviable, liquidity
becomes extractive: players withdraw rather than deploy value, accelerating depreciation of
the reward token and reducing overall engagement.

“An economy grows when its participants find it worthwhile to reinvest.”

For Star Atlas, the reduction or removal of key ATLAS sinks disrupted these reinvestment
loops. Without meaningful avenues to transform ATLAS earnings into productive assets,
players shift toward liquidation rather than expansion, weakening the economic foundation.
Sustainable policy design must therefore create and preserve opportunities for reinvestment
at market-reflective prices.

4.4 Expectation Management and Behavioral Feedback
Loops

Behavioral economics emphasizes that expectations, trust, and perceived stability are as
important as mechanical incentives. In blockchain-based environments, where all
actions—including treasury sales—are fully transparent, the psychological effects of policy
decisions are magnified. Continuous token sales, even at low volumes, may be interpreted
as negative signals about future token value. Similarly, policy rigidity or misalignment with
market realities may induce beliefs that the economy is administratively constrained rather
than governed by organic demand.

“Economic behavior tends to follow the trajectory of expectations.”

Positive expectations encourage reinvestment, long-term planning, and higher economic
engagement. Negative expectations produce the opposite: players become cautious, reduce
exposure, and prioritize liquidity over participation. Effective economic design must therefore



account for the psychological impact of policy choices and aim to foster expectations
conducive to growth and stability.

4.5 Implications for Star Atlas

These principles carry heightened importance for Star Atlas due to the structural
characteristics of its ecosystem. The dual-token model introduces interdependencies
between ATLAS and POLIS. On-chain transparency of treasury actions amplifies the
signaling effect of token sales. The coexistence of a primary marketplace and multiple
secondary markets (including decentralized trading venues such as Tensor) creates
cross-market price discovery pressures. Additionally, the presence of high-value capital
assets—often acquired with significant real-world investment—means that players are
particularly sensitive to perceived changes in economic stability.

Together, these characteristics mean that policies which undermine monetary integrity,
distort price discovery, or weaken reinvestment incentives have amplified effects in Star
Atlas. Conversely, policies aligned with these principles can produce strong positive
externalities: stabilizing ATLAS, revitalizing liquidity, restoring confidence, and encouraging
long-term participation.




5. Policy Recommendations

The preceding analysis demonstrates that the challenges facing the Star Atlas economy
arise from structural imbalances that have weakened currency credibility, distorted price
signals, and reduced opportunities for productive reinvestment. A sustainable recovery
requires policy reforms that address each of these issues at their root. The following
recommendations are designed not as short-term interventions but as components of a
coherent strategy aimed at restoring ATLAS utility, stabilizing expectations, and reactivating
the endogenous liquidity mechanisms necessary for long-term growth.

5.1 Reintroduce Competitive ATLAS Sinks Through
Market-Aligned Reinvestment Channels

Revitalizing the Star Atlas economy requires the restoration of economically meaningful
reinvestment pathways. Ship redemption recipes historically functioned as indirect ATLAS
sinks by absorbing raw materials that would otherwise amplify ATLAS emissions through
crafting loops. Reintroducing these recipes at market-aligned resource requirements would
restore their stabilizing role, enabling players to convert productive labor into capital assets
rather than ATLAS-denominated liquidations.

To maximize their impact, these redemption pathways should be expanded beyond a limited
subset of ships. A broad offering—including multiple sizes, roles, and strategic archetypes
such as freighters, data runners, and specialized industrial vessels—would ensure
reinvestment opportunities across diverse playstyles and portfolio sizes. This diversity
increases the probability that each player finds a tangible and appealing reason to reinvest,
thereby strengthening economic participation across the ecosystem.

“An economy grows when its participants have attractive opportunities to reinvest.”

Well-calibrated redemption recipes would not only reactivate a key economic loop but also
moderate ATLAS emissions indirectly by redirecting resources away from purely
ATLAS-generating crafting loops. In doing so, they would reinforce the monetary base,
encourage compounding behavior, and help restore a balanced and resilient economic
environment.




5.2 Align Primary-Market Pricing With
Secondary-Market Conditions

Aligning primary-market pricing with prevailing secondary-market valuations is essential for
creating a coherent and dynamic economic environment. When pricing reflects real market
demand, players can confidently acquire assets using either ATLAS or USDC, knowing that
their purchases are grounded in transparent and economically meaningful benchmarks. This
creates an environment in which asset acquisition becomes a rational and attractive
component of player progression.

Realigning primary-market prices would revitalize demand for assets sold directly by ATMTA,
increasing both liquidity and participation across the entire marketplace. As players find
value in competitively priced offerings, trading volume would rise, marketplace fee revenue
would grow, and ATMTA would benefit from a more reliable and diversified stream of
economic activity. Equally important, market-aligned pricing reinforces ATLAS’s role as a unit
of account, strengthening the currency’s informational value and contributing to a healthier
long-term equilibrium.

“Primary-market prices that reflect real market dynamics transform asset acquisition into
a productive economic action.”

Once primary-market prices move in harmony with secondary-market conditions, players are
more willing to reinvest, upgrade their fleets, and engage in long-term planning. This
contributes to a broader restoration of confidence in the economic framework and
encourages more stable patterns of participation.

5.3 Transition From Continuous Token Liquidation to
Endogenous Economic Revenue

A sustainable long-term funding model for Star Atlas requires shifting from exogenous
liquidity derived from token sales toward endogenous revenue generated through the
internal dynamics of the economy. Endogenous revenue—arising from asset sales,
marketplace activity, and reinvestment loops—creates a self-reinforcing relationship between
economic engagement and developer funding. As ATLAS gains utility through well-designed
sinks and market-aligned pricing, players reinvest rather than liquidate, strengthening the
currency’s credibility and stimulating additional economic activity.

However, transitioning away from continuous token liquidation is not without trade-offs. One
argument in favor of maintaining ATLAS sales is that such sales distribute dilution across all
token holders, including the approximately 30% who are not currently active in the game. By
contrast, revenue generated through in-game economic activity is effectively sourced only
from the active 70%. This implies that, at constant participation levels, endogenous revenue
could initially produce lower total cashflow unless economic activity expands or pricing



models adjust accordingly. From a purely financial perspective, token-sale-based revenue
therefore has the advantage of broad distributional impact.

Yet this consideration must be weighed against the long-term consequences. Continuous
token liquidation weakens currency credibility, depresses expectations, and reduces the
incentive for players to reinvest—ultimately shrinking the active economic base from which
endogenous revenue would otherwise be drawn. The short-term breadth of
token-sale-based revenue must be contrasted with the long-term contractionary effects it
produces. In contrast, revenue generated from economic activity aligns ATMTA's incentives
with those of the players: a stronger economy benefits all participants, strengthens ATLAS,
and expands the underlying base from which sustainable funding is derived.

“A healthy economy generates its own liquidity through productive activity.”

In this framework, the path to long-term sustainability is clear: although endogenous revenue
may initially draw from a smaller set of participants, its success expands the economic
ecosystem itself. By fostering conditions for reinvestment, liquidity, and confidence, the
system creates a larger and healthier economy capable of supporting more stable and
predictable revenue streams over time. This alignment of incentives is essential for a viable
economic future.

5.4 Strengthen Transparency and Predictability in
Monetary and Market Policies

Increasing the transparency and predictability of monetary and market policies offers
significant benefits for economic stability and player confidence. Clear communication about
how asset prices are set, how token sinks are evaluated, and how treasury operations
evolve over time helps reduce uncertainty and allows players to make informed, long-term
decisions. Predictability encourages reinvestment by providing a reliable framework within
which players can plan their actions.

Publishing regular insights into token supply dynamics, ATLAS sink effectiveness, and
marketplace liquidity would demonstrate that ATMTA operates as a transparent and
data-driven steward of the economy. This strengthens trust between the developers and the
community, reduces the risk of misunderstandings, and fosters a sense of shared direction.

“Predictable policy environments enable players to act with confidence rather than
caution.”

By clarifying the rationale behind economic decisions and establishing consistent policy
signals, ATMTA can support healthier expectations, reduce volatility, and create a more
stable foundation for the long-term development of the metaverse. A transparent policy
environment enhances the navigability of the economy for all participants and encourages
deeper engagement across the ecosystem.




5.5 Anticipated Outcomes

Policy Reform

Restoration of competitive ATLAS
sinks through ship redemption
recipes and reinvestment channels

Alignment of primary-market prices
with secondary-market valuations

Transition from continuous token
liquidation to endogenous
economic revenue

Greater transparency and
predictability in economic
governance

Anticipated Economic Outcomes

Increased ATLAS utility; renewed reinvestment;
stronger internal liquidity cycle; broader economic
engagement across ship classes and playstyles

Higher asset demand; increased marketplace
turnover; improved price discovery; stronger and
more diversified cashflow for ATMTA

Enhanced ATLAS credibility; reduced negative
signaling; sustainable internal liquidity generation;
stronger alignment between ATMTA's incentives and
player interests

Improved player confidence; clearer expectations;
reduced volatility; stronger foundations for long-term
engagement and economic growth




6. Conclusion

The analysis presented in this whitepaper demonstrates that the challenges confronting the
Star Atlas economy are fundamentally structural rather than cyclical. They arise from the
interaction of three core mechanisms: weakened monetary credibility through diminishing
ATLAS utility, a persistent misalignment between primary- and secondary-market pricing,
and a funding model dependent on continuous token liquidation. These mechanisms
reinforce one another, leading to reduced reinvestment, lower liquidity, and fragile economic
expectations. Yet each of these issues is addressable through coherent, well-aligned policy
reforms.

“A strong economy emerges when monetary credibility, market alignment, and
reinvestment incentives reinforce one another.”

The recommended policy measures—restoring competitive ATLAS sinks, aligning
primary-market pricing with observable market valuations, transitioning toward endogenous
revenue generation, and strengthening transparency in economic governance—collectively
form a framework capable of re-establishing the foundations of a healthy, player-driven
economy. Reintroducing meaningful redemption pathways gives ATLAS renewed purpose
and value. Market-aligned pricing supports liquidity, encourages reinvestment, and elevates
asset turnover. Endogenous revenue streams align the incentives of ATMTA and the player
base, ensuring that economic growth benefits all participants. A transparent and predictable
policy environment fosters confidence, enabling players to make long-term commitments
within the metaverse.

With these reforms, Star Atlas would be positioned not merely to stabilize its economy, but to
transform it into one of the most robust and self-sustaining ecosystems in the blockchain
gaming sector. The economic architecture of Star Atlas—its dual-token model, open
marketplace structure, and on-chain data transparency—offers a unique opportunity to
demonstrate how a digital economy can mature into a vibrant, self-reinforcing system driven
by voluntary exchange and productive activity.

If ATMTA adopts a policy framework grounded in currency credibility, market coherence, and
reinvestment incentives, the Star Atlas economy can evolve into a model for sustainable
metaverse design. The technical and creative foundations of Star Atlas already exist; what is
needed now is an economic structure capable of unlocking their full potential. Through
deliberate, economically sound governance, Star Atlas can realize the vision of a thriving
interstellar economy—one in which players, developers, and the broader ecosystem grow
together.



Appendix A: Empirical Analysis of the
ATLAS/SOL-DAU Relationship

This appendix provides a detailed examination of the statistical relationship between the
ATLAS/SOL exchange rate and daily active users (DAU) in the Star Atlas ecosystem. The
objective is to assess whether movements in the ATLAS/SOL ratio are associated with
changes in player activity and, if so, to what extent.

A.1 Research Question and Hypothesis
Research Question:

Is there a statistically meaningful relationship between the ATLAS/SOL exchange rate and
daily active users (DAU) in Star Atlas?

Hypothesis:

Ho (null): There is no correlation between ATLAS/SOL and DAU.

H. (alternative): There is a positive correlation between ATLAS/SOL and DAU; higher
ATLAS/SOL levels correspond to higher DAU.

A.2 Theoretical Framework

Monetary Mechanism (Austrian Perspective)
ATLAS and SOL affect different sides of the player’s economic calculus:
ATLAS (earnings side):
e A stronger ATLAS increases the real value of all ATLAS-denominated rewards.

e This makes gameplay loops more profitable and incentivizes reinvestment.

e A weaker ATLAS decreases real returns and discourages participation.

SOL (cost side):

e Transaction fees are paid in SOL.

e A stronger SOL increases the real cost of on-chain actions for players.



e A weaker SOL reduces operational costs and may encourage higher engagement.

Thus, ATLAS/SOL expresses a net reward ratio reflecting the purchasing power of earned
ATLAS relative to the costs of participating.

Behavioral Mechanism
Players respond not only to absolute returns and costs but to trends and expectations:

e Rising ATLAS (relative to SOL) signals increasing profitability — higher engagement
e Falling ATLAS/SOL signals worsening returns — lower engagement
e Loss aversion amplifies disengagement during downturns

e Anchoring effects cause expectations to lag behind actual market movements

Together, these mechanisms create a behavioral feedback loop in which the ATLAS/SOL
ratio becomes a salient signal guiding player activity.

A.3 Data Definition

e Time Range: 365 days
e Frequency: Daily
e Variables:
o ATLAS/SOL daily exchange rate

o Daily active users (DAU), measured only as active player profiles interacting
with SAGE Starbased

e Sources:
o DAU: internal SAGE Starbased telemetry

o ATLAS/SOL: public price feeds




A.4 Methodology

A correlation analysis is conducted between ATLAS/SOL and DAU under the following
conditions:

1. Baseline (lag 0): same-day correlation

2. Lagged Conditions (1-10 days): ATLAS/SOL shifted forward by 1-10 days to test
whether token value may lead changes in engagement

Pearson correlation coefficients are calculated for each lag.

A.5 Results

Table A.1 — Correlation Between ATLAS/SOL and DAU Across Lag Days

Lag (Days) Correlation

0 0.9614664549512673
1 0.9583451952820584
2 0.9602689104060875
3 0.9622289669599889
4 0.9559370012208425
5 0.9516302390188949
6 0.9548109263497304
7 0.9589111136742871

8 0.9592111736824496

9 0.9578981677848469



10 0.9558608967377517

A.6 Interpretation

Three conclusions emerge:

1. Very strong correlation
All coefficients fall between 0.95 and 0.96, indicating an unusually tight relationship.

2. Minimal lead-lag variation
Lag 3 shows the highest correlation, but the difference from lag 0 is negligible.

3. Consistent with economic theory
Strong ATLAS/SOL improves net returns and engagement; weak ATLAS/SOL
depresses both.

A.7 Limitations
e Correlation does not imply causation
e Results reflect SAGE Starbased activity only
e External market and project factors may influence DAU

e ATLAS/SOL may reflect broader crypto sentiment

A.8 Conclusion

The empirical analysis demonstrates a strong, stable, and economically intuitive relationship
between ATLAS/SOL and player activity in SAGE Starbased. While not proving causality, the
results highlight the importance of token stability and purchasing power in maintaining
engagement levels, reinforcing the broader arguments made throughout this whitepaper.



Appendix B: Statistical Analysis of Ship
Supply and Price Dynamics

B.1 Overview

This appendix presents the empirical diagnostics conducted to assess whether changes in
ship supply—driven primarily by the crafting/redemption mechanic—affect short-run
secondary-market ship prices. Using weekly data constructed from transaction-level USD
volumes and supply deltas, we evaluate three temporal relationships:

1. Price — Supply
Do rising prices lead to more crafting?

2. Supply < Price (same-week)
Does contemporaneous supply growth produce dilution?

3. Supply — Price
Do craft events depress future prices?

The analysis focuses on two ships with sufficient trading and crafting activity: CALMAX and
FBLMEX.

Weekly prices are measured using VWAP, and returns are computed as log returns.
Supply changes are measured as the sum of newly created units per week.

All diagnostics are repeated with lagged and lead variables to probe directionality.

B.2 Data Construction

Weekly VWAP Price:
Computed as weekly USD trade value divided by weekly traded quantity. VWAP mitigates
distortions arising from thin daily liquidity.

Weekly Log Return:
rt=In(Pt)-In(Pt=1)r_t =\In(P_t) - \In(P_{t-1})rt=In(Pt)-In(Pt-1)

Weekly Supply Delta:
Total new units (crafts/mints) recorded on-chain during the week.

Lead/Lag Variables:

e rt—1r_{t-1}rt—1: previous week’s log return



o rt+1r_{t+1}rt+1: following week’s log return

e ASt-1\Delta S_{t-1}ASt—-1: previous week’s supply change

Sample Size:

e CALMAX: 53 weekly observations

e FBLMEX: 49 weekly observations

B.3 Statistical Diagnostics

We compute:

Lead correlation (price — supply)
corr(ASt,rt—1)\text{corr}(\Delta S_t, r_{t-1})corr(ASt,rt—1)
Contemporaneous correlation (same week)
corr(ASt,rt)\text{corr}(\Delta S_t, r_t)corr(ASt,rt)

Follow correlation (supply — price)
corr(ASt,rt+1)\text{corr}(\Delta S_t, r_{t+1})corr(ASt,rt+1)

OLS slope y (price leads supply)
From:

ASt=a+yrt-1+et\Delta S_t =\alpha + \gamma r_{t-1} + \varepsilon_tASt=a+yrt—1+¢t

OLS slope B (supply leads price)
From:

rt=a+BASt-1+¢etr_t = \alpha + \beta \Delta S_{t-1} + \varepsilon_trt=a+BASt—-1+¢t

B.4 Results

Table B.1 — Summary Statistics and Diagnostic Metrics



Metric

Weeks of data

Corr(ASLI, rJ-1) — Price —
Supply

Corr(ASL1, rl]) — Same week

Corr(AST1, ri1+) — Supply —
Price

y — Price Leads Supply

B — Supply Leads Price

Avg weekly supply change

Avg weekly log return

CALMAX

53

-0.1395

-0.0835

+0.1472

-234.49

+0.000088

88.06

-0.0162

FBLMEX

49

-0.0240

-0.1617

+0.1877

-3.81

+0.001237

15.24

-0.0209

Interpretation

Contemporaneous Relations

Both ships exhibit small negative same-week correlations.
This indicates mild dilution-type behavior, but the magnitudes (-0.08 to —0.16) are far from

economically decisive.

Does rising price attract more crafting? (Price — Supply)



Lead correlations and y coefficients are negative, not positive.
CALMAX:

e corr=-0.14

o y=-234

FBLMEX:

e corr=-0.02

e y=-38

These estimates imply that higher prior prices do not systematically lead to more minting.
For CALMAX, the relationship is mildly negative.

Does increased supply depress future prices? (Supply — Price)

Follow correlations and 3 coefficients are positive, not negative.

e CALMAX: B =+0.000088

e FBLMEX: 8 = +0.001237

Interpreting magnitudes:

e A typical CALMAX supply week (~88 units) corresponds to ~0.8% predicted positive
return.

e A typical FBLMEX supply week (~15 units) corresponds to ~1.9% predicted positive
return.

These signs contradict the pure-dilution hypothesis.

Conclusion

The full set of diagnostics does not support the view that supply expansions cause short-run
price declines.

The estimated effects are small, inconsistent across time lags, and often counterintuitive in
direction.



B.5 Why These Results Must Be Interpreted With Great
Caution

Although the coefficients provide useful signals, they do not establish causality.
Several structural issues limit inference:

1. Low Liquidity and Price Noise

VWAPs from thin trading volumes are noisy and sensitive to outliers.

2. Weekly Aggregation Masks Timing

Craft events and trades occurring days apart are treated as simultaneous.
3. Common Demand Shocks

Market sentiment, game events, and faction dynamics affect both price and supply.
4. Endogeneity of Crafting Behavior

Crafting depends on player expectations, not solely past prices.

5. Small Sample Size

50 weekly observations yield limited statistical power.

6. Nonlinear Effects

Large craft spikes may behave differently than normal weeks.

7. Ship-Specific Dynamics

CALMAX and FBLMEX exhibit different market structures; regressions cannot be pooled.

B.6 Implications for Game Economy Design

The absence of clear supply — price dilution effects suggests:

e Short-run ship prices are primarily demand-driven

e Crafting behavior responds weakly to price incentives



e Price movements reflect ecosystem-wide sentiment, not just supply
e Supply changes must be analyzed in a broader gameplay and economic context
Therefore, crafting should be treated not as a direct price control lever but as one

component of a multi-factor market equilibrium driven by utility, incentives, and broader
player behavior.

B.7 Summary

Across both ships, the diagnostics reveal weak, unstable, and often contradictory
relationships between weekly supply and price.

No evidence supports simple dilution logic.

Short-run pricing is shaped by multi-factor dynamics and cannot be inferred from supply
changes alone.
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