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Abstract 

We study multiplex Japanese inter-firm networks, which are constructed by relationships of trade, investment 
and stockholders, to understand firms’ capacity against some kinds of stresses from the viewpoint of systemic 
risk. In this study, especially, we focus on the phenomena of chain bankruptcy in Japan and simulated to 
evaluate the robustness of Japanese inter-firm networks. 
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  As t h e  E u r o p e a n  C e n t r a l  B a n k  announced to 
implement of bank stress testing, i t  i s  i m p o r t a n t  f o r  
o u r  s o c i e t y  t o  g r a s p  h o w  m u c h  c a p a c i t y  f i r m s  
h a v e  a g a i n s t  s t r e s s e s .  E s p e c i a l l y ,  a  f i r m  h a s  
i n t e r d e p e n d e n t  r e l a t i o n s h i p s  w i t h  o t h e r s ,  l i k e  
L e h m a n  c r i s i s ,  s o  i t  i s  m u c h  b e t t e r  t o  e v a l u a t e  i t  
a s  a s y s t e m .  I y e t o m i  a n d  h i s  c o l l a b o r a t o r s  [ 1 ]  
d e v e l o p e d  a n  a g e n t - b a s e d  m o d e l  f o r  f i r m s ’  
d y n a m i c s ,  w h i c h  w a s  c o n s t r u c t e d  b y  t h e  
r e l a t i o n s h i p  b e t w e e n  f i r m s  a n d  b a n k s .  F u j i w a r a  
a n d  h i s  c o l l a b o r a t o r s  [ 2 ]  a l s o  a n a l y z e d  l a r g e  
f i r m - b a n k ’ s  l e n d i n g  n e t w o r k  t o  e v a l u a t e  
r o b u s t n e s s  o f  b a n k  i n  J a p a n .  A s  a  m a c r o  
a p p r o a c h ,  t h o s e  a n a l y s e s  w o u l d  b e  b e n e f i c i a l  t o  
u n d e r s t a n d  h o w  r o b u s t  o u r  s o c i e t y  i s .  
  B a s e d  o n  t h e  a b o v e  d i s c u s s i o n ,  w e  s t u d y  
m u l t i p l e x  J a p a n e s e  i n t e r - f i r m  n e t w o r k s ,  w h i c h  
a r e  c o n s t r u c t e d  b y  t r a d e ,  i n v e s t m e n t  a n d  
s t o c k h o l d e r s ,  t o  e s t i m a t e  t h e  r o b u s t n e s s .  I n  t h i s  
s t u d y ,  w e  f o c u s  o n  t h e  p h e n o m e n a  o f  c h a i n  
b a n k r u p t c y  i n  J a p a n  a n d  m a ke a  m o d e l  t o  
s i m u l a t e  h o w  c h a i n  b a n k r u p t c i e s  expand by 

a p p l ying the m o n e y  t r a n s p o r t  m o d e l  [ 3 ]  w i t h  h i g h  
p r e c i s i o n .  
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