Propagation Process of Shock on the Global Banking Network
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Abstract

We proposed a model for the dynamic simulation of shock transmission on the global banking network.

From the simulation, two important factors influencing the shock transmission have been found.
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1. Introduction

The recent financial shock originated
from United States, has spread to other
countries and triggered a global scale crisis.
As the background, the globalization
resulted in dense banking network among
different countries. In a previous study, the
network was employed in analysis of the
shock impact without the consideration of
bank-specific fragility [1]. In this paper, we
construct a model based on financial
condition of an individual bank and reveal
the contagious process of shock through a
series of dynamic simulations.

2. Model of Shock Transmission

The global banking network consists of
country node i which holds assets a; and
liabilities [;, and the claims ¢;; of country i
for j are represented by weighted directional
network links. Assuming that a crisis
occurred in country i, it would default its
debts c; by a fraction a. As a result, g;
will be reduced, causing the decline of
equity ratio e; in country j. If e; becomes
lower than a threshold B, i.e.
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a country j realizes that a crisis has occurred
and also defaults its debts in the same way.
These procedures are performed iteratively
until Eq. (1) is not satisfied in all the

countries.

3. Propagation Process of Shock

We construct a hypothetical network and
simulate the spread of crisis for a=0.10
and B = 0.08, as depicted in Fig. 1.
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Fig. 1. The contagious process of shocks.
Red-colored nodes represent the countries in
crisis. The size of a node and the thickness
of a link are proportional to the equity ratio
and the claims per the assets, respectively.
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4. Conclusion

The transmission of crisis is not only
affected by bank fragilities, i.e. the equity
ratio, the structure of network such as
feed-forward-loop is also an important fact.
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