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Introduction(1) 

ÂAims and Motivation 
ü Financial economy is driven by the real economy and in 

turn they also have a profound effect on it. 

ü Understanding the feedback between these two sectors 
leads to a deeper understanding of the stability, 
robustness and efficiency of the economic system 

ü we study the linkage dependence among agents (firms 
and banks) at the micro-level and to estimate their impact 
on the macro activities such the GDP growth rate, the size 
and growth rate distributions of agents. 
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Introduction(2) 

ÂRelated literature 
üDelli Gatti, Guilmi, Gaffeo, Giulioni, Gallegati, Palestrini 

           ά! ƴŜǿ ŀǇǇǊƻŀŎƘ ǘƻ ōǳǎƛƴŜǎǎ fluctuations:heterogeneous     
             ƛƴǘŜǊŀŎǘƛƴƎ ŀƎŜƴǘǎΣ ǎŎŀƭƛƴƎ ƭŀǿǎ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ŦǊŀƎƛƭƛǘȅέ 
             Journal of Economic Behavior & OrganizationVol. 56  
             489ς512 (2005) 

ü Grilli, Tedeschi, Gallegati 
     άaŀǊƪŜǘǎ connectivity and financial ŎƻƴǘŀƎƛƻƴέ 
     Technical paper (2012) 
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The model 1  The environment 

üAgents 

ÅFirm Agents ( i = 1,2,é,I firms ) 

ÅBank Agents ( j = 1,2,é,J banks ) 

ü Discrete Time steps ( t = 1,2,é,T ) 

ü Credit Linkages 

ÅFirm-Bank linkages 
   Each step, Firms choice partner banks  

ÅBanks linkages(Inter-bank linkages) 
   Initial step, Banks choice a partner banks and, 
   Several steps,  Banks exchange a partner bank 
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The model 2  Firm behavior(1)  

üFirms produce a output ὣȟ with their capital ὑȟ. 
    ¢ƘŜ ŦƛǊƳΩǎ ǇǊƻŘǳŎǘƛƻƴ ŦǳƴŎǘƛƻƴ ƛǎ 

 

üCƛǊƳΩǎ ǊŜƭŀǘƛǾŜ ǇǊƛŎŜ όȟ is defined as ratio of  

    selling priceὖȟ to market price ὖ . 

 

üFirms pay back a loan for lender banks each step. 
    The amount of debt commitments in t step ὒȟ is  
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The model 2  Firm behavior(2)  

üCƛǊƳǎΩ ǇǊƻŦƛǘ “ȟ is decided by production function  

ὣȟ, relative price όȟ and debt commitments  ὒȟ. 

 

üCƛǊƳǎΩ ƴŜǘ ǿƻǊǘƘ ὃȟ is according to: 

 

üIf ὃȟ π  
ÅThe firm go bankrupt  
ÅIts parameter is changed initial state and 

continue simulation 
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The model 2  Firm behavior(3)  

üFirms maintain their optimal capital stock decided 
by their net worth, interest rate and leverage : 

 
 
 
ü²ƘŜƴ ŦƛǊƳΩǎ ƴŜǘ ǿƻǊǘƘ ƛǎ ƴƻǘ ŜƴƻǳƎƘ ŦƻǊ ƻǇǘƛƳŀƭ 

capital stock , Firm ask banks for the loan ὒȟ 

according to: 
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The model 3  Bank behavior(1)  

üBanksΩ ƘŀǾŜ ǘƘŜ ŎǊŜŘƛǘ ǎǳǇǇƭȅ Ὓȟ limited by their 

equity Ὁȟand uniform value Ŭ. 

 

 

üIf banks are asked a loan by firms, Banks check 

ŦƛǊƳΩǎ ƛƴǾŜǎǘƳŜƴǘ Ǌƛǎƪ ὴ
ȟ
 and demand of loan ὒȟ: 
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 check 2 demand of loan Ὓȟḷ ὒȟ 



The model 3  Bank behavior(2)  

üThe lender Bank j offers its interest rate ὶ
ȟ
 to the 

firm i or the borrower bank j : 

 

üThe firm asked a loan to several partner banks, it 
decide to lend from the bank which lend a loan 
with the lowest interest rate  
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The model 3  Bank behavior(3)  

üIf the bank j credit supply Ὓȟ  ὒȟ, bank j ask other     

    bank through the inter-bank linkages. 

    The lender bank k ŎƘŜŎƪ ōƻǊǊƻǿŜǊ ōŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘ  
    risk and demand of credit supply. 
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The model 3  Bank behavior(4)  

üThe lender Bank k offers its interest rate ὶ
ȟ

 to the   
    borrower bank j : 
 

üBank asked a loan to several partner banks in sequence,  
    it decide to lend from the bank which lend a loan at first  
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The model 3  Bank behavior(5)  

ü.ŀƴƪΩǎ ǇǊƻŦƛǘ ƛǎ ŘŜŎƛŘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻΥ 
 
 

 

üCƛƴŀƭƭȅ ōŀƴƪΩǎ ŦƛƴŀƴŎƛŀƭ state at step t according to : 
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ǿƛǘƘ ƭŀǎǘ ǘŜǊƳ ƛǎ ōƻǊǊƻǿŜǊ ŦƛǊƳ ŀƴŘ ōŀƴƪǎΩ ōŀŘ ŘŜōǘ  



The model 4 Making credit linkages 

üFirm-bank linkages 
   Each step, firms choose partner banks at random 

 
 

 

üBanks linkages(Inter-bank linkages) 
    After Several step, banks exchanges a partner    
    bank at random 
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Simulation setting 
ÂThe environment parameter setting 

 

 

 
 
ÂBanks linkages Density 
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Parameter value 

Firm number I 1000 

Bank number J 50 

time span T 500 

Max firm-bank links 3 

Low Mid High 

Density Max links 

Low  6 

Mid 12 

High 25 



Simulation setting 
ÂFirm agent parameter setting 
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Parameter value 

Net worth ὃȟ 65 

Loan ὒȟ 35 

capital productivity  ű 0.8 

c 1.0 

ɚ 0.3 

Parameter value 

Equity Ὁȟ 5000 

Deposit Ὀȟ 15000 

Pay back period Ű 4 

Parameter value 

leverage Ŭ 0.1 

ɢ 0.8 

ɣ 0.1 

„  0.43 

Parameter value 

Output elasticity of 
capital ɓ 

0.90 

0.86 

0.80 

Parameter value 

Interest rate 

ὶ  
0.05 

Interest rate 

ὶ  
0.03 

ÂBank agent parameter setting 



Result 
ÂSeries of Aggregate firm and bank profit by different ɓ and  

the net work density 
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 When ɓ increase, the variation range 
of growth rate is larger 

ɓ = 0.80 ɓ = 0.86 

ɓ = 0.90 



Result 
ÂCƛǊƳǎΩ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōȅ ŘƛŦŦŜǊŜƴǘ ɓ and the network density 
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ά.ƛƎ ŎƻƳǇŀƴȅέ exist 
 with ɓ ֕  0.86  

and the size distributions are 
deviated   



Result 
ÂCƛǊƳǎΩ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōȅ ŘƛŦŦŜǊŜƴǘ ɓ and the network 

density(Small size area) 
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The size distributions except for  
ά.ƛƎ ŎƻƳǇŀƴȅέ Ŧƛǘ ƛƴ tƻǿŜǊ ƭŀǿ     

ɓ = 0.80 ɓ = 0.86 

ɓ = 0.90 



Result 
ÂCƛǊƳǎΩ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōȅ ŘƛŦŦŜǊŜƴǘ ɓ and the network 

density(Big size area) 
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The size distributions in  
ά.ƛƎ ŎƻƳǇŀƴȅέ ŀǊŜ ǎƛƳƛƭŀǊ  
as log-normal  distribution   

ɓ = 0.86 ɓ = 0.90 



Result 
ÂCƛǊƳǎΩ ƎǊƻǿǘƘ ǊŀǘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōȅ ŘƛŦŦŜǊŜƴǘ ɓ and the 

network density 
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There is little difference in 
all combinations ƻŦ ʲ ŀƴŘ  

the network density 

ɓ = 0.80 ɓ = 0.86 

ɓ = 0.90 



Result 
Â.ŀƴƪǎΩ ōŀƴƪǊǳǇǘ ǊŀǘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ōȅ ǘƘŜ ƴŜǘǿƻǊƪ ŘŜƴǎƛǘȅ 

and different ɓ 
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The bankrupt rate and its span  
is dependent on ɓ 

ɓ = 0.90 

ɓ = 0.86 ɓ = 0.80 



Result 
ÂRatio of Credit Supply in inter bank market to amount of 
ōŀƴƪǎΩ Ŝǉǳƛǘȅ 
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Credit supply size is  
  dependent on ɓ  

When ɓ increase,  the effect of   

  each NW density is similar 

ɓ = 0.90 

ɓ = 0.86 ɓ = 0.80 


