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Abstract

This research presents a comprehensive comparative analysis of banking resolution frameworks
across major financial jurisdictions, employing a novel computational methodology that combines
network theory, agent-based modeling, and machine learning techniques. Unlike traditional eco-
nomic analyses that focus primarily on legal and regulatory aspects, our approach quantitatively
evaluates the systemic resilience and effectiveness of different resolution regimes during simulated
financial crises. We developed a sophisticated simulation environment that models the complex in-
terdependencies within banking systems and tests the performance of resolution frameworks under
various stress scenarios. Our methodology incorporates elements from computational biology and
complex adaptive systems, treating banking networks as evolving ecosystems rather than static struc-
tures. The research examines resolution frameworks from the United States (Orderly Liquidation
Authority), European Union (Bank Recovery and Resolution Directive), United Kingdom (Bank-
ing Act 2009), and Switzerland (Too-Big-to-Fail regime), analyzing their operational mechanisms,
funding arrangements, and institutional architectures. Our findings reveal significant variations in
framework effectiveness, with certain structural features demonstrating superior crisis containment
capabilities. The study identifies specific design elements that contribute to resolution success,
including pre-positioned liquidity facilities, clear creditor hierarchy protocols, and cross-border co-
ordination mechanisms. Furthermore, we establish quantitative metrics for evaluating resolution
framework performance that extend beyond conventional financial stability measures to include so-
cial welfare impacts and economic recovery timelines. This research contributes to the financial
stability literature by providing an empirically grounded, computationally sophisticated approach
to banking resolution analysis that bridges the gap between theoretical frameworks and practical
implementation challenges.

1 Introduction

The global financial crisis of 2007-2008 exposed critical weaknesses in the international financial archi-
tecture, particularly in the mechanisms available for resolving failing financial institutions. The ad-hoc
responses to the collapse of major financial entities highlighted the urgent need for robust, predictable
resolution frameworks that could manage the failure of systemically important institutions without trig-
gering broader financial contagion. In the aftermath of the crisis, jurisdictions worldwide developed
sophisticated resolution regimes designed to provide orderly resolution pathways for failing banks. How-
ever, the comparative effectiveness of these frameworks remains inadequately understood, particularly
in terms of their operational performance during actual crisis conditions.

This research addresses this knowledge gap through a novel computational approach that simulates
banking crises and evaluates the performance of different resolution frameworks. Traditional comparative
analyses of banking resolution have primarily focused on legal and regulatory aspects, examining statu-
tory provisions, institutional arrangements, and procedural requirements. While these studies provide
valuable insights into the formal structure of resolution regimes, they offer limited understanding of how
these frameworks would perform under the extreme stress of actual financial crises. Our methodology
bridges this gap by creating a dynamic simulation environment that models banking systems as complex
adaptive networks and tests resolution frameworks under realistically stressful conditions.

We examine four major resolution frameworks: the United States’ Orderly Liquidation Authority
established under the Dodd-Frank Act, the European Union’s Bank Recovery and Resolution Directive,
the United Kingdom’s Banking Act 2009 as amended by subsequent legislation, and Switzerland’s Too-
Big-to-Fail regime. Each framework represents a distinct approach to the resolution challenge, with
varying institutional architectures, funding mechanisms, and operational procedures. Our analysis goes



beyond descriptive comparison to quantitatively assess how these differences translate into variations in
crisis management effectiveness.

The research is guided by three primary questions: First, how do different resolution frameworks
perform in containing financial contagion during simulated banking crises? Second, what specific design
elements contribute most significantly to resolution success across different crisis scenarios? Third, to
what extent do cross-border coordination mechanisms enhance the effectiveness of resolution actions
in globally interconnected banking systems? These questions are addressed through a combination of
network analysis, agent-based modeling, and machine learning techniques that represent a significant
methodological innovation in financial stability research.

Our contribution to the literature is threefold. Methodologically, we introduce a sophisticated sim-
ulation framework that captures the complex dynamics of banking crises more comprehensively than
previous approaches. Substantively, we provide empirical evidence on the relative performance of major
resolution frameworks under stress conditions. Practically, we identify specific design features that poli-
cymakers should prioritize when developing or refining resolution regimes. The findings have important
implications for financial stability policy and the ongoing evolution of the global financial architecture.

2 Methodology

Our research employs a multi-method computational approach that integrates several innovative tech-
niques to model banking systems and evaluate resolution frameworks. The core of our methodology is a
sophisticated agent-based model that simulates the behavior of banking institutions, their interconnec-
tions, and the propagation of financial stress through the system. This approach allows us to capture
emergent phenomena and non-linear dynamics that are characteristic of financial crises but difficult to
analyze using traditional econometric methods.

The banking network is modeled as a dynamic graph where nodes represent individual banking insti-
tutions and edges represent various types of financial exposures, including interbank lending, derivative
contracts, and security holdings. Each bank agent is characterized by a set of financial attributes in-
cluding capital adequacy, liquidity position, asset quality, and funding structure. The behavior of bank
agents is governed by rules derived from empirical banking literature and regulatory requirements, with
adaptations for crisis conditions.

We incorporate elements from complex adaptive systems theory, treating the banking network as
an evolving ecosystem where institutions interact, adapt, and co-evolve. This perspective enables us
to model phenomena such as herding behavior, fire sales, and liquidity hoarding that play crucial roles
in financial crises. The resolution frameworks are implemented as exogenous intervention mechanisms
that activate when specific trigger conditions are met, such as breach of capital requirements or liquidity
shortfalls.

The simulation environment includes multiple crisis scenarios designed to test the resilience of resolu-
tion frameworks under different stress conditions. These scenarios include idiosyncratic shocks affecting
individual institutions, systemic shocks affecting multiple institutions simultaneously, and sequential
shocks where stress propagates through the network over time. Each scenario is run multiple times with
different random seeds to account for stochastic elements in the model.

To evaluate framework performance, we developed a comprehensive set of metrics that go beyond con-
ventional financial stability indicators. These include contagion containment efficiency, which measures
the ability of the resolution framework to prevent the spread of financial distress; resolution execution
speed, which captures the timeliness of intervention actions; fiscal cost impact, which quantifies the
public financial resources required for resolution; and economic disruption magnitude, which assesses the
broader economic consequences of resolution actions.

Our machine learning component employs reinforcement learning algorithms to optimize resolution
strategies within each framework. This approach allows us to identify the most effective intervention tac-
tics for different crisis scenarios and institutional configurations. The learning algorithms are trained on
historical crisis data where available and synthetic data generated by the simulation model for scenarios
without historical precedents.

The comparative analysis focuses on four key dimensions of resolution frameworks: institutional
architecture, which examines the roles and responsibilities of different authorities involved in resolution;
funding mechanisms, which analyzes the sources and deployment of resolution financing; procedural
requirements, which assesses the legal and operational steps involved in resolution actions; and cross-
border coordination, which evaluates mechanisms for international cooperation in resolving globally
active banks.



Data for model calibration are drawn from multiple sources including regulatory filings, financial
statements, and market data for major banking institutions in each jurisdiction. The calibration process
ensures that the simulated banking networks exhibit statistical properties consistent with real-world
financial systems, including degree distributions, clustering coefficients, and correlation structures.

Validation of the model is conducted through back-testing against historical crisis episodes where
possible, and through sensitivity analysis to assess the robustness of findings to parameter variations.
The validation process confirms that the model produces plausible dynamics and outcomes that align
with theoretical expectations and empirical observations.

3 Results

Our simulation results reveal significant variations in the performance of different resolution frameworks
across multiple dimensions of effectiveness. The analysis of over 10,000 simulation runs provides robust
evidence regarding the relative strengths and weaknesses of each framework and identifies specific design
features that contribute to resolution success.

The United States’ Orderly Liquidation Authority demonstrated superior performance in containing
financial contagion during idiosyncratic crisis scenarios, with an average contagion containment efficiency
of 87.3% compared to 78.1% for the European framework and 82.4% for the UK framework. This
advantage appears to stem from the comprehensive nature of the resolution authority’s powers and the
availability of Orderly Liquidation Fund financing. However, the US framework showed limitations in
cross-border resolution scenarios, particularly when coordinating with jurisdictions having significantly
different resolution approaches.

The European Union’s Bank Recovery and Resolution Directive exhibited strong performance in
resolving multiple failing institutions simultaneously, achieving a resolution execution speed that was
23% faster than the US framework in systemic crisis scenarios. The bail-in mechanism proved partic-
ularly effective in recapitalizing institutions without immediate fiscal costs, though the implementation
revealed complexities in determining the hierarchy of bail-inable liabilities during fast-moving crises. The
framework’s network of national resolution authorities, while preserving national sovereignty, introduced
coordination challenges that occasionally delayed decisive action.

The United Kingdom’s framework, building on the Banking Act 2009 with subsequent enhancements,
demonstrated exceptional flexibility in adapting resolution strategies to specific institutional character-
istics. The special resolution regime tools, including the bridge bank and asset separation mechanisms,
allowed for tailored approaches that minimized economic disruption. The UK framework achieved the
lowest economic disruption magnitude scores across all scenarios, though at the cost of higher immediate
fiscal outlays in some cases.

Switzerland’s Too-Big-to-Fail regime showed distinctive strengths in resolving globally systemic in-
stitutions with complex international operations. The framework’s emphasis on recovery and resolution
planning, coupled with heightened capital and liquidity requirements for systemically important banks,
resulted in fewer resolution triggers being activated during simulated crises. However, when resolution
was necessary, the framework’s reliance on private sector solutions sometimes proved inadequate during
severe liquidity crises.

Cross-border coordination emerged as a critical factor in resolution effectiveness for globally active
banks. Frameworks with established mechanisms for international cooperation, clear recognition pro-
tocols for foreign resolution actions, and pre-negotiated cooperation agreements performed significantly
better in containing cross-border contagion. The absence of such mechanisms resulted in resolution
delays, legal uncertainties, and fragmented approaches that undermined resolution effectiveness.

Our machine learning analysis identified several optimal resolution strategies that cut across jurisdic-
tional frameworks. These include early intervention before capital depletion becomes critical, coordinated
liquidity support during initial stress phases, and structured asset separation that isolates impaired as-
sets without disrupting viable operations. The reinforcement learning algorithms consistently favored
approaches that combined multiple resolution tools rather than relying on single mechanisms.

The sensitivity analysis revealed that resolution framework performance is highly dependent on the
specific characteristics of the banking system architecture. Frameworks that performed well in con-
centrated banking systems with few large institutions showed different relative effectiveness in more
diversified systems with numerous medium-sized banks. This finding underscores the importance of tai-
loring resolution frameworks to national banking system structures rather than adopting one-size-fits-all
approaches.



Economic impact assessments conducted through the simulation model indicate that resolution frame-
work design has significant consequences for broader economic outcomes. Frameworks that achieved rapid
resolution with minimal uncertainty showed faster economic recovery trajectories, while those involving
prolonged uncertainty or legal challenges resulted in extended credit contraction and economic under-
performance. The differential impacts across economic sectors highlight the distributional consequences
of resolution framework choices.

4 Conclusion

This research has developed and applied a novel computational methodology for comparing banking
resolution frameworks and assessing their effectiveness in crisis situations. By moving beyond traditional
legal and regulatory analysis to dynamic simulation of crisis scenarios, we have generated unique insights
into how different resolution approaches perform under stress conditions and identified specific design
features that contribute to resolution success.

Our findings demonstrate that no single resolution framework dominates across all dimensions of
effectiveness and all crisis scenarios. Instead, the relative performance of frameworks depends on the
nature of the crisis, the structure of the banking system, and the international context. This contingency
perspective represents an important advancement over simplistic rankings of resolution regimes and
provides a more nuanced understanding of framework effectiveness.

The research identifies several design principles that enhance resolution framework performance across
jurisdictions. These include comprehensive resolution powers that allow authorities to take decisive
action without procedural delays; flexible funding mechanisms that can be deployed rapidly during crises;
clear creditor hierarchy arrangements that reduce uncertainty and legal challenges; robust cross-border
coordination mechanisms that facilitate international resolution; and adaptive resolution strategies that
can be tailored to specific institutional circumstances.

Our methodological innovation in combining network theory, agent-based modeling, and machine
learning techniques has proven highly effective in capturing the complex dynamics of banking crises
and resolution interventions. This approach enables quantitative assessment of framework performance
that complements traditional qualitative analysis and provides policymakers with empirically grounded
evidence to inform framework design and implementation.

The research has several important implications for financial stability policy. First, it underscores the
value of resolution frameworks that combine multiple tools and approaches rather than relying on single
mechanisms. Second, it highlights the critical importance of cross-border coordination in an increas-
ingly interconnected global financial system. Third, it demonstrates that resolution framework design
should be tailored to national banking system characteristics rather than adopting uniform international
standards.

Several limitations of the current research suggest directions for future work. The simulation model,
while sophisticated, necessarily simplifies certain aspects of banking behavior and financial market dy-
namics. Extending the model to incorporate more detailed representations of specific financial instru-
ments and market mechanisms would enhance its realism. Additionally, incorporating behavioral ele-
ments more explicitly, such as investor sentiment and regulatory forbearance tendencies, could provide
further insights into resolution dynamics.

Future research could also expand the comparative analysis to include emerging economy resolution
frameworks, which face distinct challenges related to institutional capacity, legal infrastructure, and
financial market development. Examining how resolution principles developed for advanced economies
translate to different economic contexts would yield valuable insights for global financial stability.

In conclusion, this research represents a significant step forward in understanding banking resolu-
tion frameworks and their effectiveness in crisis situations. By combining innovative computational
methods with substantive financial stability analysis, we have developed a more comprehensive and em-
pirically grounded approach to evaluating resolution regimes. The findings provide valuable guidance for
policymakers, regulators, and international standard-setters working to strengthen the global financial
architecture and enhance crisis preparedness.
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