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Abstract:  

As central banks navigate an era of unprecedented data complexity, artificial intelligence (AI) 

has emerged as a transformative tool for enhancing monetary policy and financial oversight. This 

paper examines the shifting methodological landscape of central banking, exploring how AI-

driven frameworks—including transformer-based text analysis, agent-based modeling, and 

machine learning-enhanced forecasting—are outperforming traditional econometric models. 

Empirical evidence suggests significant gains in "nowcasting" economic shifts, extracting 

narrative policy surprises, and predicting market volatility. 

However, the integration of AI introduces profound institutional and systemic risks. The "black 

box" nature of deep learning threatens the transparency and accountability essential to central bank 

legitimacy. Furthermore, the paper identifies emerging threats such as "model monocultures," 

where synchronized AI-driven market expectations may trigger self-fulfilling economic 

prophecies. While 89% of surveyed central banks have already adopted AI tools, significant 

hurdles remain regarding data quality, cybersecurity, and third-party dependencies. The study 

concludes that while AI is no longer a novelty but a strategic necessity, its success depends on 

hybrid "human-AI" governance frameworks that balance predictive power with institutional 

credibility and financial stability. 
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Introduction: "The What & Why" 

At its core, artificial intelligence refers to computational systems capable of processing enormous 

volumes of data, recognizing patterns, learning from experience, and generating forecasts or 

recommendations. Central banks have been drawn to these tools for an increasingly wide range of 

purposes — sharpening economic forecasts, catching financial stability risks before they spiral, 

reading market sentiment, flagging irregularities, and ultimately arriving at better-informed policy 

decisions. 

 

The appeal isn't hard to understand. Central banks operate in environments of staggering 

complexity, where data pours in from every direction and conditions can shift faster than 

traditional models can keep up with. Conventional econometric approaches, while still useful, 

carry a fundamental weakness: they tend to rest on fixed assumptions that struggle to capture 

nonlinear dynamics, sudden structural breaks, or rapidly evolving economic realities, this requires 

special Audit practices (Sawaya et al., 2026). AI sidesteps many of these constraints. It can absorb 

vast quantities of both structured and unstructured data, update its understanding as new 

information arrives, and often deliver meaningfully better predictive accuracy. For these reasons, 

AI is increasingly viewed not as a novelty but as a genuine instrument for making monetary policy 

more responsive and effective, thus directly attributing to the economic growth of the entire 

country (Beainy & Kamel, 2023). 

 

That said, the promise of AI in central banking comes bundled with some serious complications 

that deserve honest attention. The most frequently cited concern is the so-called "black box" 

problem. Many AI systems — particularly those built on deep learning architectures — arrive at 

their conclusions through processes that are genuinely difficult to explain, even to the people who 

designed them. This creates a real tension in the context of monetary policy, where decisions about 

interest rates, inflation targets, and financial stability carry profound consequences for ordinary 

people's lives. Accountability and transparency aren't optional extras in this setting — they're 

foundational to the legitimacy of the institutions involved. 

 

If AI tools erode central banks' ability to explain their reasoning, public trust could suffer in ways 

that are hard to repair. Beyond explainability, there are further concerns: the risk of data bias 

embedded in training sets, the possibility of operational failures at critical moments, and the ever-

present threat of cybersecurity breaches. Central banks aren't ordinary organizations — they bear 

responsibility for macroeconomic stability in a post silicon valley volatile environment (Beainy & 

Kamel, 2023), which means any technology influencing their decisions must clear a high bar for 

reliability and governance. 

 

Central Research Question: How does incorporating artificial intelligence into central banking 

affect the effectiveness, transparency, and accountability of monetary policy? 

 

Working Hypothesis: While AI genuinely improves forecasting accuracy and policy 

responsiveness, its adoption risks undermining transparency and institutional accountability unless 

supported by robust regulatory and governance frameworks. 
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Literature Review: "The story so far " 

 

The incorporation of AI into central banking represents one of the most significant 

methodological shifts these institutions have undergone in modern history. Looking across the 

existing literature, a clear picture emerges: practical applications are racing ahead of theoretical 

frameworks, and fundamental questions about systemic risk remain only partially answered. 

2.1 From Data Support to Data-Driven Policy 

One of the most consistent themes in the literature is the gradual but unmistakable shift away 

from conventional econometric approaches toward genuinely AI-enhanced analytical 

frameworks. Central banks are no longer simply using data as background evidence to support 

decisions made on other grounds. Increasingly, data-driven processes are shaping everything 

from real-time economic nowcasting and policy simulation to communication analysis and 

public expectation management. 

2.2 AI and How Central Banks Communicate 

Perhaps the most intellectually lively strand of the literature concerns AI applications to central 

bank communication. The Bank for International Settlements has led the way with large-scale 

analysis of nearly 20,000 speeches from more than 100 central banks going back to 1997. What 

this analysis reveals is striking: regional clustering dominates the global communication 

landscape, with institutions sharing distinct "semantic fingerprints" that reflect their specific 

mandates and economic contexts. 

2.3 The Destabilizing Risks Nobody Wants to Talk About 

An emerging body of research addresses something more uncomfortable: the possibility that 

widespread AI adoption could itself become a source of financial instability. Conceptual models 

warn of AI-driven self-fulfilling economic prophecies, where broadly accessible forecasting 

tools generate coordinated market expectations that then become self-realizing simply because so 

many actors are responding to the same signals. Three interconnected channels are identified: 

Cyclical transmission: AI changes inflation dynamics by reshaping how supply and demand 

disturbances translate into prices. 

Structural transition: Over longer time horizons, AI may shift fundamental benchmarks including 

potential output and the natural rate of interest. 

Financial stability: AI diffusion blurs the line between cyclical fluctuations and structural shifts. 

2.4 What Still Needs to Be Figured Out 

The literature is candid about the challenges that remain. Data quality and availability constraints 

are particularly acute for emerging-market central banks. Interpretability difficulties push most 

institutions toward hybrid approaches that blend machine learning insights with theory-based 

economic frameworks rather than relying on AI alone. Future research priorities include the 

interaction between central bank AI adoption and private-sector AI usage in shaping expectations 

and market dynamics. 
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Methodology: "The how we did it " 

The methodological landscape of AI in central banking is diverse, reflecting the range of 

questions researchers are trying to answer and the different needs of institutions. 

3.1 Text Analysis 

In communication analysis, the foundational distinction is between dictionary-based methods 

and contextual embedding approaches. The current standard involves transformer-based 

architectures, particularly BERT-type models, which generate contextual representations. The 

Bank for International Settlements has pioneered a framework using large language models to 

convert speeches into standardized summaries, then transforming each into high-dimensional 

"semantic fingerprints" — 3,072-dimensional vector representations. 

3.2 Agent-Based Modeling 

Agent-based modeling takes a different approach, simulating heterogeneous market reactions by 

using large language models to construct synthetic traders with varied preferences and risk 

tolerances. 

3.3 Macroeconomic Forecasting 

In macroeconomic forecasting, dynamic factor models remain foundational workhorses, 

extracting underlying trends from large datasets using Kalman filters. Machine learning methods 

— including random forests and neural networks — go further by incorporating unconventional 

data sources such as credit card transactions. For data-limited contexts, Bayesian Vector 

Autoregressions offer a way to inject expert knowledge through prior distributions. 

3.4 Risk Assessment 

In risk assessment, an IMF framework introduces haircut models tailored to specific asset 

characteristics. Variational Autoencoders simulate stress scenarios for bond yields, trained on 

U.S. Treasury data to capture realistic yield curve distributions for validating risk measures. 

3.5 Validation and Limitations 

Methodological validation increasingly relies on triangulation — combining computational 

analysis with experimental approaches to cross-check findings. Significant limitations persist: data 

quality constrains emerging-market applications, and interpretability difficulties push institutions 

toward hybrid frameworks. 

 

Results: "The facts " 

 

4.1 Where AI Is Delivering 

The empirical record shows genuine improvements across multiple policy domains. In 

communication analysis, BERT-type transformer models outperform both dictionary methods 

and advanced generative models. Agent-based simulation frameworks analyzing 283 ECB press 

conferences achieved Spearman correlations of 0.5 to 0.6 between simulated and realized market 

disagreement. 

Multi-agent LLM frameworks processing Federal Reserve communications demonstrate that 

narrative surprises extracted directly from documents explain 61% of policy variation, compared 

to only 15–17% for market-based measures. The FedSight AI framework achieved 93.75% 

accuracy in predicting federal funds rate outcomes at 2023–2024 meetings. Institutional adoption 

surveys show 89% of SEACEN central banks already employ AI tools, most widely in economic 
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analysis (95%), followed by customer services (79%), anomaly detection (63%), and risk 

assessment (58%). 

4.2 Where the Risks Are Real 

SEACEN surveys identify the key institutional risks practitioners are most worried about: 

information security (95%), third-party dependency (84%), model opacity (79%), operational 

vulnerabilities (68%), and reputational damage (53%). Generative AI compounds these challenges 

through unpredictability, hallucinations, and limited explainability. Concentrated service 

providers create a particular form of systemic fragility: if a major AI provider experiences a 

disruption, the effects could cascade across financial institutions simultaneously. 

 

 

Discussion and conclusion: "The so what ? "  

 

The literature on AI in central banking describes a field in genuine transition — one 

characterized by rapid experimentation, demonstrable empirical gains, and emerging frameworks 

that are only beginning to grapple with novel systemic risks. On the positive side, the 

improvements are real and significant: more accurate policy classification, earlier identification 

of turning points, and better measurement of policy surprises. These represent fundamental shifts 

in how central banks process information and understand transmission mechanisms. 

But the same capabilities that make AI valuable also carry risks at systemic scale. Model 

monocultures, third-party dependencies, cybersecurity vulnerabilities, and self-fulfilling 

prophecies all demand careful and sustained attention. The central challenge isn't whether to 

adopt AI — that question has effectively been answered. The real challenge is how to harness 

AI's capabilities while building adequate safeguards. 

Meeting that challenge will require hybrid approaches that blend machine learning with theory-

based frameworks, sustained investment in governance infrastructure, and a willingness to engage 

critically with emerging evidence. AI has already fundamentally altered how monetary policy 

analysis is conducted, and its influence will only deepen in the years ahead. 
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