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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. |t represents a

these structures. ldentifying the primary sources of risk enables the assessment of threats on a
global scale.



Subsequently, a general framework for the pricing process of instruments in financial
networks is presented. It facilitates the creation of a class of reduced-form network models,
allowing for the construction of specific models that account for key factors in the pricing of
debt instruments, such as creditworthiness and the dynamics of interest rates in the banking
market. Notably, the latter played a fundamental role in the development of the 2008 crisis and
its subsequent spread to the Eurozone. Its significance is confirmed by a wave of bankruptcies
on a scale impossible to replicate without its inclusion in the model, in the case of simulations
performed on American banks data from 2023.

Current network-based risk assessment methods primarily rely on subjecting the system
to an initial shock and examining its evolution, which is then completely determined by
amplification mechanisms. However, in reality, the market may experience random fluctuations
alongside the effects of systemic propagation atany given moment. Aclass of stochastic
network models is constructed to capture this behavior. The analysis conducted using rigorous
mathematical formalism yields highly useful results, enabling the calculation of key risk
indicators used in determining reserve levels and investment strategies.

The culmination of this doctoral thesis is a model synthesizing the most important
findings obtained throughout the dissertation. This modelis built upon the class of stochastic
network models from chapter five, integrating the deterrhinistic, comprehensive network model
from chapter four with the stochastic process of unstable dynamics in the credit market
developed in chapters one and two. The combination of these components significantly impacts
the calculations of fundamental risk indicators. This approach allows for a broad examination of
risk aspects crucial to the dynamics of various crises, particularly the American banking crisis of
2023. The significance of research on detecting the vulnerabilities of financial systems is felt far
beyond the circle of entities directly interested in market dynamics, as vividly illustrated by the
example of Russia exploiting Europe's financial weaknesses and excessive energy exposure
during its invasion of Ukraine.



