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1 Introduction

The implementation of inflation targeting as a monetary policy framework
has transformed central banking practices across both developed and emerging
economies over the past three decades. While substantial literature exists exam-
ining the conventional macroeconomic outcomes of inflation targeting regimes,
this research introduces a fundamentally novel computational approach that
redefines how we understand the complex interplay between policy credibility,
market microstructure, and institutional development. Traditional econometric
analyses have predominantly focused on linear relationships and average treat-
ment effects, potentially obscuring the critical threshold dynamics and adaptive
learning processes that characterize modern financial systems. Our research
breaks from this tradition by developing a quantum-inspired computational
framework that captures the emergent properties of economic systems under
inflation targeting regimes.

This paper addresses a significant gap in the literature by examining how
the computational complexity of market participants’ decision-making processes
mediates the effectiveness of inflation targeting policies. We propose that the
conventional binary classification of countries as inflation targeters or non-
targeters fails to capture the multidimensional nature of policy implementation
and market response. Instead, we conceptualize inflation targeting as a com-
plex adaptive system where policy signals interact with heterogeneous agents
possessing varying computational capabilities to process information. This per-
spective allows us to investigate previously unexplored questions about how
digital transformation and artificial intelligence in financial markets are altering
the traditional transmission mechanisms of monetary policy.

Our research is motivated by three original research questions that have
received limited attention in the existing literature. First, how does the com-
putational capacity of financial market participants influence the relationship
between inflation targeting transparency and market volatility? Second, what



are the critical threshold levels of central bank credibility that maximize the sta-
bility benefits of inflation targeting frameworks? Third, how does the emerging
architecture of digital currencies and decentralized finance modify the oper-
ational mechanisms through which inflation targeting affects financial market
development? By addressing these questions through an innovative methodolog-
ical framework, this study contributes to both the theoretical understanding of
monetary policy effectiveness and the practical design of policy frameworks in
an increasingly digital financial landscape.

2 Methodology

Our methodological approach represents a significant departure from conven-
tional econometric techniques through the integration of quantum-inspired op-
timization with agent-based computational economics. The foundation of our
framework is a hybrid system that combines quantum annealing for parameter
optimization with deep reinforcement learning agents that simulate the adaptive
behavior of market participants. This novel integration allows us to model the
complex, non-linear interactions between policy announcements, market expec-
tations, and institutional constraints that characterize modern monetary policy
transmission.

We develop a multi-layer computational architecture consisting of three in-
terconnected modules. The first module implements a quantum-inspired opti-
mization algorithm to identify optimal policy reaction functions under varying
market conditions. Unlike traditional Taylor rule estimations, our approach
considers the quantum superposition of multiple policy states, enabling the
identification of policy regimes that would remain hidden in classical optimiza-
tion frameworks. The optimization objective function incorporates both con-
ventional stability metrics and novel measures of financial market complexity
derived from information theory.

The second module employs a deep reinforcement learning framework where
artificial agents with heterogeneous computational capabilities interact in simu-
lated financial markets. These agents are endowed with varying levels of sophis-
tication in processing central bank communications and economic data, reflect-
ing the reality that market participants possess different analytical resources
and information processing capacities. The reinforcement learning environment
incorporates realistic market frictions, transaction costs, and information asym-
metries that characterize actual financial markets.

The third module integrates the optimized policy rules from the first module
with the adaptive agent behavior from the second module within a macroeco-
nomic simulation platform. This platform models the dynamic interactions
between the real economy, financial markets, and policy institutions across mul-
tiple time horizons. The simulation incorporates feedback mechanisms between
policy credibility, inflation expectations, and financial market development that
are typically treated as exogenous in conventional models.

Our data infrastructure combines conventional macroeconomic indicators



with unconventional data sources including central bank communication sen-
timent analysis, market microstructure metrics, and digital currency adoption
indices. We employ natural language processing techniques to quantify the com-
plexity and clarity of central bank communications, developing novel measures
of policy transparency that capture both the quantity and quality of information
disclosure. The integration of these diverse data sources within our computa-
tional framework enables a more comprehensive analysis of inflation targeting
effectiveness than previously possible.

3 Results

The application of our quantum-inspired computational framework yields sev-
eral original findings that challenge conventional wisdom about inflation target-
ing policies. First, we identify a non-linear relationship between policy trans-
parency and financial market volatility that exhibits distinct threshold effects.
Below a critical threshold of market participant computational sophistication,
increased policy transparency actually heightens volatility as less sophisticated
agents struggle to process complex policy signals. Beyond this threshold, how-
ever, transparency significantly reduces volatility as sophisticated market partic-
ipants can effectively interpret and act on policy guidance. This finding suggests
that the benefits of central bank communication are contingent on the analytical
capacity of the audience, with important implications for the design of policy
communication strategies.

Second, our analysis reveals that the macroeconomic stability benefits of in-
flation targeting follow an inverted U-shape relationship with policy credibility.
While initial gains in credibility produce substantial stability improvements,
beyond an optimal level excessive credibility can create fragility by reducing
market participants’ incentive to engage in independent analysis. This finding
challenges the conventional view that higher credibility is always beneficial and
suggests that central banks should aim for an optimal credibility range rather
than maximum credibility.

Third, we document significant interaction effects between digital currency
adoption and inflation targeting effectiveness. In economies with high digital
currency penetration, the transmission of policy signals occurs through different
channels than in traditional financial systems, with implications for both the
speed and stability of policy transmission. Specifically, we find that digital cur-
rencies can amplify the effectiveness of inflation targeting in normal conditions
but may also accelerate contagion during periods of financial stress, creating
novel policy tradeoffs that central banks must navigate.

Our quantum optimization algorithm identifies policy reaction functions that
differ substantially from those derived through conventional methods. These op-
timized rules exhibit state-dependent parameters that adjust based on financial
market conditions, suggesting that effective inflation targeting requires more
nuanced policy responses than captured by traditional Taylor-type rules. The
state-dependent nature of these optimal rules helps explain why inflation target-



ing has produced heterogeneous outcomes across countries with similar policy
frameworks but different financial market structures.

The agent-based simulations further reveal emergent phenomena in financial
market development under inflation targeting regimes. We observe the sponta-
neous formation of information networks among market participants that either
enhance or impede policy transmission depending on their structure. These net-
work effects create path dependencies in financial market development that can
either reinforce or undermine the stability benefits of inflation targeting over
time.

4 Conclusion

This research makes several original contributions to the understanding of in-
flation targeting policies and their impact on macroeconomic stability and fi-
nancial market development. Methodologically, we introduce a novel compu-
tational framework that integrates quantum-inspired optimization with agent-
based modeling, providing a more realistic representation of the complex dy-
namics underlying monetary policy transmission. This approach enables the
identification of non-linear relationships and threshold effects that remain invis-
ible to conventional econometric techniques.

Theoretically, our findings challenge the conventional wisdom that policy
transparency and credibility are unconditionally beneficial for macroeconomic
stability. Instead, we demonstrate that their effectiveness is contingent on the
computational sophistication of market participants and the structural charac-
teristics of financial markets. This contingency creates important policy trade-
offs that central banks must consider when designing communication strategies
and building institutional credibility.

From a practical perspective, our research provides new insights for central
banks navigating the digital transformation of financial systems. The emer-
gence of digital currencies and decentralized finance creates both opportunities
and challenges for inflation targeting frameworks, requiring adaptations in pol-
icy implementation and communication. Our findings suggest that successful
inflation targeting in the digital age will require greater attention to the het-
erogeneous computational capabilities of market participants and the network
structure of financial markets.

Several promising directions for future research emerge from our findings.
First, the development of real-time monitoring systems for market participant
computational sophistication could help central banks tailor their communica-
tion strategies more effectively. Second, further investigation of the optimal
credibility range for central banks could yield practical guidance for credibility
management. Third, the extension of our computational framework to incor-
porate international spillover effects could enhance understanding of inflation
targeting in globally integrated financial markets.

In conclusion, our research demonstrates that the effectiveness of inflation
targeting policies cannot be adequately understood through conventional an-



alytical frameworks alone. The complex, adaptive nature of modern financial
systems requires computational approaches that capture the emergent proper-
ties of agent interactions and the non-linear dynamics of policy transmission.
By developing and applying such an approach, we have uncovered novel insights
about the conditional effectiveness of inflation targeting that have important
implications for both economic theory and policy practice.
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