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How is a state likely to fail? The state is a cultural construct inherently tied to the very
definition of civilization, and consequently to the concept of humanity itself. It represents a
somewhat nebulous abstract notion, lacking a universally accepted academic definition, yet it
significantly shapes the real lives of both societies and individuals. Thus, itis not surprising that
the question of state survival has sparked considerable academic interest across time and
space, from ancient Greece to pre-Columbian America and into contemporary Greece. An even
more interesting problem lies in the sequences of failuras experienced by multiple states, such
as Ireland, Portugal, and Greece. The underlying causes of these phenomena stem from
relational structures that are much older and more fundamental than the state itself, defined by
the concept of money. Understanding how the activities of private institutions in America can
trigger a wave of public institutional failures across the ocean can be achieved by examining
these structures. Identifying the primary sources of risk enables the assessment of threats on a
global scale.

These issues, both gualitatively and guantitatively, form the core of the discipline of
systemic risk. It is defined as the threat of failure of the entire financial System or a significant
part of it. Two main characteristics distinguish this discipline within the realm of financial
mathematics: the endogeneity of risk and amplification mechanisms. The first characteristic
indicates that the sources of failure are an integral part of the architecture of the systems
themselves, allowing for the examination of these systems in terms of the likelihood and scale of
the threats they pose. Amplification mechanisms describe the process of Spreading and
intensifying shocks when deteriorating institutional condlitions mutually influence each other in
a potentially infinite cycle of financial decay. However, the emphasis on these two
characteristics has led to a widespread neglect of key factors shaping the price dynamics of
financial instruments traded on global markets.

The aim of this dissertation is to develop new models of systemic risk that incorporate
these factors, enabling a more realistic assessment of actual risk. Mathematically, this is
achieved by integrating a rich class of reduced-form models used for pricing financial
instruments with methods for calculating systemic risk. At the beginning of the thesis, it is
demonstrated that that even a simple interest rate model can capture the fundamental
mechanisms of amplification and the transition of the system into a crisis state. This model,
derived from fundamental processes in the credit market, is further enhanced by transitioning to
continuous time and adding random noise to represent unpredictable fluctuations. The resulting
paths of interest rate evolution can exhibit calm behavior for a time, followed by turbulence in
the long run, which presents an intriguing property in the context of market modeling and the
challenges of recognizing risk of collapse.



