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The article examines virtual inflation in live-service game economies, specifically the persistent rise in in-game price levels 
driven by imbalances between resource creation and removal. Relevance stems from the operational pressure inflation 
places on progression pacing, market legitimacy, and monetization efficiency in free-to-play and hybrid models. Novelty lies 
in synthesizing recent case-based evidence with contemporary analytical methods to propose a compact, implementable 
control logic centered on measurable price indices and policy levers that preserve player utility. The study aims to identify 
sustainable mechanisms that restrain inflation without destabilizing payer behavior. To achieve this aim, a narrative review 
method is applied, combining comparative analysis of documented interventions with findings from recent literature on 
virtual economy modeling, market design, and balancing tools. Sources include developer patch documentation and 
economic reporting, platform fee specifications, analytics metric definitions, and peer-reviewed or academic work on 
virtual economy measurement and intervention design. The conclusion formulates operationally actionable implications 
for the economy and product teams working in U.S.-market live services.
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Abstract

Introduction
Virtual inflation is treated in this paper as a sustained 
upward drift in an in-game price level (items or services 
denominated in virtual currency) produced when cumulative 
“faucets” outpace “sinks” and trading frictions do not 
sufficiently constrain monetary expansion. In live-service 
settings, inflation reshapes perceived grind value, weakens 
market signals, and can erode the credibility of both earned 
and purchased currencies, forcing compensatory reward 
escalation that further amplifies price drift. Evidence from 
contemporary live operations indicates that platform-
level transaction taxes and other frictions are deployed 
as economy-wide stabilizers. At the same time, public 
economic reporting increasingly normalizes the publication 
of sink/faucet aggregates and price indices as part of trust 
maintenance.

The purpose of the study is to systematize sustainable anti-
inflation mechanisms suitable for 2025-era live services, 
emphasizing verifiable controls and monetization-safe 
tuning. Three tasks structure the work: 

1) to consolidate recent evidence on inflation measurement 
approaches applicable to virtual economies; 

2) to compare intervention classes (taxes, sinks, platform 
frictions, balancing via simulation/agents) by expected 
economic effect and operational cost;

3) to derive design implications for stabilizing price levels 
while tracking revenue-per-active-user signals. 

Novelty is defined by combining developer-published 
economic signals with recent academic approaches to 
intervention testing and automated balancing, resulting in 
a unified narrative model oriented toward practical live-ops 
deployment.

Materials and Methods
The review draws on ten recent sources (2021–2025) 
selected for direct relevance to measurement, intervention, 
and live-ops observability in virtual economies: CCP Games 
[1] documented an explicit economy-wide transaction tax 
increase in EVE Online; A. D’Annunzio and A. Russo [2] 
analyzed how transaction fees shape pricing and welfare 
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in platform-mediated settings; the EVE Online Economic 
Council [3] provided public monthly economic reporting 
used to interpret sink strength and market conditions; 
GameAnalytics [4] defined monetization metrics (including 
ARPDAU) needed to interpret intervention impact on 
revenue per active user; G. Hogan-Hennessy et al. [5] 
examined market interventions in a large virtual economy 
via Old School RuneScape; J. Linnainmaa [6] framed macro-
level analysis of game economies and systemic stabilization 
logic; J. Pahta [7] developed a contemporary macro-analytical 
perspective with attention to modern virtual economies; 
V. Ranandeh and P. Mirza-Babaei [8] proposed AI-agent 
approaches for economy balancing and evaluation; Roblox 
Corporation [9] specified stable marketplace fee rules that 
function as persistent trading frictions; C. Stephens and C. 
Exton [10] proposed inflation measurement and stress-
testing via reinforcement learning simulations.

A narrative review strategy was used, prioritizing traceable 
claims and cross-source triangulation. Comparative 
synthesis mapped each intervention to its primary economic 
channel (reducing net currency creation, increasing removal, 
raising transaction costs, or improving detection/feedback). 
Analytical methods comprised structured source analysis, 
cross-case comparison, and conceptual modeling of price-
level control using index-based monitoring and policy tuning 
logic.

Results
Recent literature converges on the premise that inflation 
control in virtual economies depends less on a single lever 
than on an instrumented feedback loop that links measurable 
price signals to calibrated policy changes. Simulation-
oriented approaches treat inflation not merely as an outcome 
but as a stress property that can be induced, measured, and 
bounded in accelerated environments. A reinforcement-
learning framework operationalizes inflation measurement 
by tracking transaction prices over time within a simulated 
economy and using agents to generate trade patterns, thereby 
enabling pre-release or pre-patch evaluation of how policy 
constraints and reward structures propagate into observed 
price drift [10].

Empirical intervention research in large virtual markets 
demonstrates that policy levers can be evaluated using 
quasi-experimental logic when the market provides 
sufficient transaction density. Work on Old School RuneScape 
demonstrates how market interventions can be studied as 
discrete changes to trading rules and costs, with measurable 
consequences for trading behavior and price dynamics, 
supporting the interpretive stance that transaction-cost 
adjustments and sink design can be treated as economic 
policy rather than ad hoc balancing [5].

A macro-level perspective emphasizes that inflation arises 
from systemic coupling between sources, sinks, storage, 
and exchange, so stabilization requires managing both the 

magnitude of the flow and the incentives of players to hold, 
spend, or speculate. Contemporary academic treatments 
frame game economies as adaptive systems where 
equilibrium is contingent, not static, and where designers 
effectively operate as monetary authorities constrained by 
retention, fairness perceptions, and monetization design [6; 7].

A case-based reading of publicly documented live-service 
practice indicates that transaction taxes function as rapid, 
low-content-disruption sinks that scale with trading volume. 
In EVE Online, CCP explicitly increased the Sales Tax from 
4% to 7.5% within the Version 22.02 patch notes, making 
the intervention transparent and precisely specified [1]. In 
the same ecosystem, monthly economic reporting provides a 
public window into sink aggregates and market conditions, 
enabling external verification that the intervention 
strengthens tax-based removal channels as trade occurs [3]. 
From an operational standpoint, this pairing—explicit tax 
change plus recurring economic telemetry—forms a closed 
governance loop: designers can tighten or relax a universal 
lever while observing whether sink volume responds 
proportionally and whether price indices stabilize without 
requiring heavy-handed redesign of the loot.

Platform economies introduce a structurally different, 
yet functionally analogous, friction mechanism: fixed 
marketplace commissions. Roblox documents marketplace 
fees and commissions that establish persistent transaction 
costs within the ecosystem, influencing arbitrage margins 
and practical net receipts for creators and sellers [9]. While 
such commissions do not always “burn” currency in a 
strict sense, economic theory on transaction fees indicates 
that platform-level charges influence equilibrium pricing, 
participation, and welfare by altering marginal trade costs and 
the distribution of surplus [2]. The implication for inflation 
control is that stable, rule-based frictions can dampen 
runaway price escalation by reducing the profitability of 
rapid resale loops and by constraining velocity in high-
frequency markets, especially when combined with targeted 
deletion sinks or upgrade costs that remove currency or 
items from circulation.

Intervention safety for monetization requires interpreting 
economic changes in relation to revenue-per-active-user 
signals, rather than focusing solely on price stability. 
GameAnalytics defines ARPDAU as IAP revenue divided 
by daily active user count (legacy form), anchoring a 
transparent KPI lens for evaluating whether anti-inflation 
tuning inadvertently depresses payer yield [4]. Linking 
price-level monitoring to ARPDAU-style metrics supports 
a dual-criterion control regime: interventions are treated 
as successful only when they reduce price drift while 
maintaining acceptable monetization efficiency.

Figure 1 integrates the reviewed evidence into a minimal 
control model connecting measurement, diagnosis, and 
intervention channels.
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Figure 1. Index-driven control loop for virtual inflation management (synthesized from simulation-based inflation 
measurement, intervention evaluation, and live-ops telemetry concepts) [3; 5; 10].

Across sources, the shared result is methodological rather 
than purely descriptive: durable inflation governance 
emerges when (a) the price level is explicitly measured 
(index or proxy), (b) net flows are audited (faucets versus 
sinks), (c) levers are adjusted incrementally (taxes/fees 
plus purposeful sinks), and (d) monetization impact is 
continuously interpreted through revenue-per-active-user 
signals. Simulation and AI-agent approaches extend this 
logic by offering a pre-deployment testbed where policy 
alternatives can be compared under controlled assumptions 
about player strategies and market participation.

Discussion

The findings support an interpretation of live-service economy 
governance as constrained monetary policy: designers 
have authority over issuance and removal, but legitimacy 

depends on player acceptance and perceived fairness. In 
contrast, revenue outcomes constrain feasible policy space. 
Publicly specified taxes in EVE Online illustrate the appeal 
of universal levers that are easy to communicate and fast to 
deploy; yet, their effectiveness depends on market activity 
and whether players substitute away from taxed channels 
[1; 3]. In contrast, platform commissions represent stable 
frictions embedded in the marketplace structure; theory 
suggests that such fees shape participation and pricing, even 
when they are not framed as an anti-inflation policy, which 
creates an opportunity to treat “fee architecture” as part 
of inflation governance rather than only as monetization 
infrastructure [2; 9].

Table 1 summarizes the main intervention classes surfaced 
by the reviewed sources and links each class to its dominant 
transmission mechanism.

Table 1. Intervention classes and expected channels of inflation control in virtual economies [1; 2; 5; 9; 10]

Intervention class Primary economic 
channel

Operational advantages Principal risks

Transaction taxes (e.g., 
sales tax)

Scales currency removal 
with trade volume

Rapid deployment; economy-wide 
coverage; strong observability in 
transaction logs

Perceived fairness issues; 
liquidity reduction; migration 
to untaxed substitutes

Purposeful sinks (repair/
crafting/upgrade costs; 
deletion sinks)

Direct currency or 
item removal tied to 
progression

Targetable by segment; can be 
coupled to gameplay utility

Over-tightening harms 
progression pacing; it increases 
grind perception

Marketplace commissions/
platform fees

Persistent increase in 
marginal trade cost

Stable rule environment; dampens 
high-frequency arbitrage incentives

Can suppress creator/seller 
participation if mis-calibrated

Simulation-based testing 
and stress evaluation

Pre-deployment 
estimation of price drift 
under policies

Reduces live risk; supports 
scenario comparison

Validity depends on behavioral 
assumptions and model scope

Rule changes to market 
mechanisms

Structural modification 
of exchange dynamics

Can reduce exploit loops; improves 
market integrity

Hard to predict second-order 
effects; community backlash risk
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From a measurement standpoint, simulation and AI-agent methods change the burden of proof. Instead of relying solely on 
post-hoc live telemetry, teams can compare candidate interventions in controlled environments. Reinforcement-learning 
inflation measurement explicitly treats price drift as a measurable output of agent interaction, whereas AI-agent balancing 
approaches propose a scalable evaluation of economic variables under diverse play styles, thereby reducing dependence on 
expensive human testing and long observational windows [8; 10].

Table 2 formalizes a practical monitoring-and-guardrails logic that binds price stability to monetization safety, using ARPDAU 
as a minimal monetization indicator.

Table 2. Monitoring variables and decision guardrails for inflation control under monetization constraints [3; 4; 10].

Monitoring variable How it is obtained Decision use Monetization-safe guardrail
Game price index 
(basket-based CPI 
proxy)

Trade prices for a 
representative basket, 
tracked over time

Detect sustained price drift; 
quantify intervention effect

Avoid sharp deflation that destabilizes 
progression valuation

Faucet–sink net flow Telemetry aggregating 
top sources and removals

Diagnose imbalance; choose 
lever type

Prefer incremental steps to reduce payer 
shock

Trade volume/
liquidity

Market transaction 
counts and volume

Verify whether taxes/fees 
still scale with the sink effect

If liquidity collapses, pivot to targeted 
sinks over universal taxes

ARPDAU (IAP) IAP revenue divided by 
DAU (daily)

Detect revenue-per-user 
impact post-change

If ARPDAU drops materially immediately 
after intervention, pause further tightening 
and adjust sink targeting

Simulation stress 
outcomes

RL/agent simulations 
under candidate policies

Compare alternatives before 
deployment

Deploy policies with the lowest projected 
ARPDAU downside under similar inflation 
reduction.

Transaction taxes and stable frictions offer broad control, 
while targeted sinks provide fine-grained tuning and player-
facing justification through gameplay utility. The reviewed 
evidence supports treating transparency not as optional 
communication, but as a stabilizing mechanism: when 
economic reporting and metric definitions are explicit, player 
speculation and rumor-driven churn become less likely to 
dominate perceptions of financial health.

Conclusion
The review establishes that the sustainable containment of 
virtual inflation in contemporary live-service games is best 
operationalized through an index-driven feedback loop that 
combines measurable price-level monitoring, continuous 
sink–faucet auditing, and calibrated intervention levers. 
Inflation measurement approaches grounded in simulation 
and reinforcement learning provide pre-deployment 
stress testing capacity, while AI-agent balancing proposals 
extend evaluation to heterogeneous play styles. Publicly 
documented transaction taxes in live ecosystems exemplify 
fast, scalable sinks, and platform commissions function 
as persistent frictions shaping trade incentives and price 
formation. Monetization safety requires interpreting inflation 
interventions against revenue-per-active-user signals, with 
ARPDAU providing a minimal, formally defined KPI anchor.
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