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Introduction(1)

A Aims and Motivation

U Financiakconomy igdriven by the real economy and in
turn they also have a profound effect an

U Understandinghe feedback between these two sectors
leads to a deeper understanding of the stability,
robustness and efficiency of the economystem

U we study the linkage dependence among agents (firms
and banks) at the micrevel and to estimate their impact
on the macro activities such the GDP growth rate, the size
and growth rate distributions of agents.



Introduction(2)

A Related literature
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The model 1 The environment

u Agents
AFirm Agentsi= 1, 2, é), 1 f i r ms
ABank Agentsj( = 1, 2,)é,J banks
U Discrete Timestepe@ = 1) 2, é, T

U Credit Linkages

AFirmBank linkages
Each stepFirms choice partner banks

ABanks linkages(Intdyank linkages)
Initial step Bankschoicea partnerbanks and,
Several stepsBanks exchange a partner bank




The model 2 Firm behavior(1)

U Firms produce a outpub; with their capitalo .
¢CKS FTANNQA LINPRAzOUA2Y
Wy *LyE e (6 F 0 ﬁ)
UCA NN QA NI ik defin€das rdtiiNgk O S
sellingpriced ; to market prices .
;
-
U Firms pay back a loan for lender banks each step.
The amount of debt commitments irstep0 f, is

o 6% 0 ph,
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Themodel 2 Firmbehavior(2)

UCA NI a Q ; islideBidEA by production function
Wy, , relativeprice6 ; anddebt commitments U .

“F ORGy Op ORr*(0r OR) Op
UCANXA&Q ¥ s aécardidy :
0 Op “h
UIfo Tl

AThe firm go bankrupt
Alts parameter is changed initial state and
continue simulation



The model 2Firm behavior(3)

U Firmsmaintain their optimal capital stock decided
by their net worth, interest rate and leverage
woO

e Z
UF] T ‘F] \ T‘F] \
C wel P _Op Gl P _ Gy

02 KSY FANNQA YySU g2NIK |
capital stock , Firrmaskbanks for the loamw j
according to:



The modelB Bank behavior(1)

UBank® KI @S (i K S"Y;OritBdhyk their & d:
equity Oy and uniformvalueU
o
|

“Yﬁ

U If banks are asked a loan by firms, Banks check
TANNY QA Ay & Sand déeBayidiof 108 & |
4 “(jv] )

check 1 investment rate r‘]ﬁ P (7)
h

check 2 demand of loan Yql O




The model 3 Banbehavior(2)

U The lender Bankoffers its interest rata " to the
firm I or the borrower bank :

i %50 R O)O &
U Thefirm asked a loan to several partner banks, it

decide to lendrom the bank which lend a loan
with the lowestinterestrate

11 Bankj

a If each bank moffer
T WL the interest rate such as
§: Bankk
44 Ban the left figure, Firni
decide to lend from
bank]j

ﬁj; Bank m




The model 3 Banehavior(3)

U If the bankj credit supplyY; 0 j, bankj ask other
bank through the inteidbank linkages.

The lender bankOK S O]l 02 NNR2 FSNJ 0
risk anddemand ofcredit supply.

4 )

check 1 investment rate ntop <—>

check 2 demand of credit supply Yol O0p "V

\ J




The model 3 Banbehavior(4)

U The lender Bank offers its interest rate h to the

borrower bankj :

~

i " 60 R )Ody

U Bank asked a loan to several partner bamkseqguence
it decideto lend from the bank which lend a loa first

a loan
Bank| U canmake
T 0 aloan () 754, Bankm
U
canmake

a loan ‘@81 Bankn

If bankj ask a loan
in order of the left figure,
Bankj decide to lend
from bankm
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The model 3 Barnbehavior(5)
U. Fy1Qa LINRPFAIO A& RSOARSIH
“ R —[ b1 " 10 Of

Z . index of borrower firm or bank

UCAY I ff@& 0 lsitdaDstep AckoydingtdA I |



U Firm:

Each step, firms choose partner banks at rando

pank linkages
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U Banks linkages(Intdyank linkageps

After Several steppanks exchanges a partner

bankat random
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The modeldt Making creditinkages
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Simulation setting

A The environment parameter setting

Parameter value

Firm number 1000
Bank numbed 50
time spanT 500
Max firm-bank links 3

A Banks linkages Density

Density Max links

Low 6
Mid 12
High 25




Simulation setting
A Firmagent parametesetting

Parameter value Parameter value

Networth 0 65 o 0.90
Loand ; 35 COaugﬁgltbelastlmty of 0.86
capital productivity 0.8 0.80
C 1.0
o 0.3

A Bank agent parameter setting

Parameter value Parameter value Parameter value

EquityOy; 5000 leverageU 0.1 Inte‘rest rate 0.05

DepositOp, 15000 | |G 0.8 '

Pay baclperiodU| 4 Y 0.1 Interest rate 0.03
0.43 !
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Result

A Series of Aggregate firm and bank profit by differbraind
the net work density

GDP Growth Rate(B=0.80)
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Result
ACANNAQ &A1l S RA DHaIheé rdtwdrkdghsity

10° Flrm 5|ze dlstrlbutlon(B 086) 10° Firm size distribution(B=0.80)
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ACANXAQ

Result

density(Smalsize area)

Firm size distribution(B=0.86:small size)

b=0.84
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ACANXN&Q
density(Big size area)

Result

Firm size distribution(B=0.90:big size)

aAl S RA DankIhe rdtivdrk? v
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Result

ACANNAQ IANRSGOK NI G Shbamdtha (0 NR
network density

10 Firm Growth Bate distribt,lltion(B=0.8§) 10 Firm Growth Rate distribution(B=0.80)
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Result
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Result

A Ratio of Credit Supply inter bank market to amount of
61 y14aQ Sljdzidea

b=0.86 b=10.80

Credit supply size is
dependent orb

Whenb increase, the effect of
each NW density is similar
b=0.90



