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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 orig inated 

from United States, has spread to other 

countr ies and tr iggered a global scale cr isis. 

As the background, t he globalizat ion 

resulted in dense banking network among 

different countr ies.  In a previous study, the 

network was employed in analysis o f the 

shock impact without  the considerat ion o f 

bank-specific fragilit y [1]. In this paper, we 

construct a model based on financial 

condit ion of an individual bank  and reveal 

the contagious process of shock through a 

ser ies o f dynamic simulat ions.  

 

2.  Model of Shock Transmission  

The global banking network consists of 

country node i which ho lds assets 𝑎𝑖 and 

liabilit ies 𝑙𝑖, and the claims 𝑐𝑖𝑗 of country i  

for j  are represented by weight ed direct ional  

network links.  Assuming that a cr isis  

occurred in country i, it  would default  its 

debts 𝑐𝑗𝑖  by a fract ion α. As a result , 𝑎𝑗 

will be reduced, causing the decline of 

equity rat io 𝑒𝑗 in country j . If 𝑒𝑗 becomes 

lower than a thresho ld β, i.e.  

 

𝑒𝑗 ≔
(𝑎𝑗 − 𝛼𝑐𝑗𝑖) − 𝑙𝑗

𝑎𝑗 − 𝛼𝑐𝑗𝑖
< β, (1)   

a country j  realizes that a cr isis has occurred 

and also default s it s debts in the same way. 

These procedures are performed iterat ively 

unt il Eq. (1) is not sat isfied in all the 

countr ies.  

 

3.  Propagation Process of Shock  

We construct a hypothet ical network and 

simulate the spread of cr isis for α = 0.10 

and β = 0.08, as depicted in Fig.  1 .  

 
Fig.  1. The contagious process o f shocks. 

Red-colored nodes represent  the countr ies in 

crisis. The size o f a node and the thickness 

of a link are proport ional to the equity rat io  

and the claims per the assets , respect ively.  

 

4.  Conclusion  

The transmission of cr isis is not only 

affected by bank fragilit ies,  i.e. the equity 

rat io,  the structure of network such as 

feed-forward-loop is also an important fact .  
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