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Systemic Risk and Macro-prudential policies: a credit
network-based approach

• Aims: getting insights on micro and sectoral effects of Macro and
Meso (network based) prudential policies (Angelini et al., 2012;
Osinski et al., 2013) .

• Theoretical bases: Network based financial accelerator approach
(Delli Gatti et al., 2010; Riccetti et al., 2014a)

Presentation outline:

1 Credit Network Agent Based Model

2 Macro prudential policy

3 Meso prudential (network based) policy

4 Concluding remarks
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The Model

Heterogeneous firms and banks

• Agents are profit seeking with bounded rationality, i. e. they gradually
adjusting behavior (Riccetti et al., 2014b; Caiani et al., 2016)

• Firms are hit by price idiosyncratic shocks (Greenwald and Stiglitz,
1993; Delli Gatti et al., 2008)

Endogenous credit network

• Both firms and banks can have multiple credit relationships

• Firms choose their credit demand according to production choices

• Banks choose their supply according to credit demand and subjected
to capital requirements
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Banks

• Loan supply is gradually adjusted to match demand subjected to
capital requirement

• interest rate:
1) bank specific leverage (following Gerali et al. (2010); Delli Gatti
et al. (2010)):

Rbt =

{
ηrdt − k

(
Ebt/L

S
bt − ν

) (
EbtL

S
bt

)2
if Ebt/L

S
bt < ν

ηrdt if Ebt/L
S
bt ≥ ν

(1)

2) firm specific premium (i.e., depending on firm’s leverage (Kd
it /Eit)

ribt = r̄

(
Eit

Kd
it

)−β
+ Rbt (2)

• Loan providing probability P(L):

P(L) = ιe−(LDit /Eit) (3)
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Banks

bank profit (πbt): interest charged on the loans allocated to firms J minus
bad debt (BDbt) and deposit costs.

πbt =
J∑
j

rjbtLjbt − BDbt − rdDbt − F (4)

Eb,t+1 = Ebt + πγbt (5)

with 0 < γ < 1.
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Firms
Firms use capital (Kit) to produce output through a linear production
function:

Yit = φKit (6)

The firm’s balance sheet is:

Kit = Lit + Eit (7)

Idiosyncratic price shock

pit ∼ U[0, 2] (8)

πit = pitφKit − ritLit − cKit − F (9)

if Kit > Eit :

E (πit) = E (p)φKit −

(
r̄
Kit

Eit

β

+ E (Rbt)

)
(Kit − Eit) − cKit − F (10)
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Firms

assuming that E (Rbt) = Rb,t−1:

K ∗
it =

{
1

(1+β)r̄ (E (p)ρ− c − Rb,t−1 + r̄)
1
β Eit , if Kit > Eit

Eit , if Kit ≤ Eit

(11)

KD
it =

{
max(K ∗

it ,K
D
i ,t−1(1 − δ) if KD

it > K ∗
it

min(K ∗
it ,K

D
i ,t−1(1 + δ) if KD

it ≤ K ∗
it

(12)

Net-worth is accumulated according to:

Ei ,t+1 = Eit + πγit (13)

with 0 < γ < 1.
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Credit Matching

The matching process follows three steps:

1 firms ask for loans to the banks with which they where linked

2 if firms do not receive enough credit they ask for loans to banks that
have supply that where not allocated in the first step

3 firms may choose to cut a credit agreement in favor of a banks that
has excess credit demand and offer better credit conditions
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Credit Matching

Following Delli Gatti et al. (2010) and Riccetti et al. (2014a), each firm
will change a randomly chosen linked bank with a given probability (Ps)

Ps = max [Ps(r),Ps(L)] (14)

Where Ps(r) and Ps(L) are given by:

Ps(r) =

{
1 − e(rnew−rold )/rnew if rnew < rold

0 othewise
(15)

Ps(L) =

{
1 − e(Lsold−Lsnew )/Lsnew if Lsnew > Lsold
0 otherwise

(16)
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Exit and Enter

• The number of agents is fixed

• Firms and bank with net-worth lower than zero exit

• The net-worth of the new enter firm (Eit):

Eit = max [E (F )med
t ,E (F )min] (17)

where E (F )med
t is the median firm net-worth and E (F )min a given

minimum firm net-worth level.

• The net-worth of the new enter bank (Ebt):

Ebt = max [E (B)med
t ,E (B)min] (18)

where E (B)med
t is the median bank net-worth and E (B)min a given

minimum bank net-worth level.
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Simulations with Macro Prudential Policy (ν)

following (Angelini et al., 2012), capital requirement (νt) evolves
according:

νt = (1 − ρ)ν̄ + (1 − ρ)(χ((∆Lt)/Lt−1)) + ρνt−1 (19)
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Simulations with Macro Prudential Policy
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• Non-linear effect of sensitivity to credit variation (χ) on output
volatility.

• Increasing volatility of the banking sector net-worth, augmenting
financial fragility Albertazzi and Gambacorta (2009) and De Haan
and Poghosyan (2012)
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Simulations with Macro Prudential Policy
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• Capital requirement above the average (nut > ν̄) reduces leverage,
profit rate and profit rate volatility.

• Capital requirement above the average (nut < ν̄) increases leverage
and profit rate.

• Therefore, variable capital requirements increase the volatility of bank
net-worth
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Simulations with Meso Prudential Policy

We measure Bank connectivity (NCbt) as:

NCbt =

NFbt∑
j

NBjt . (20)

NFbt is the number of firms j connected with the bank b at time t and
NBjt is the number of banks that provide credit to a firm j at time t

The meso prudential policy fixes higher capital requirement for banks that
overcome a certain threshold of connectivity

νb =

{
ν(1 + δν) if NCbt > TC

ν if NCbt ≤ TC .
(21)
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Simulations with Meso Prudential Policy
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• Non-linear effect of Threshold Link as a trigger.

• Meso Policy based on network may reduce volatility
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Simulations with Meso Prudential Policy
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• Fat tail distribution of links and connection.

• Non perfect correspondence of connectivity and size
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Comparing Micro Macro and Meso
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Conclusions

• but macro prudential policy may increase the volatility of the banking
sector

• meso (network based) prudential policy can reduce systemic risk
without affecting the bank sector

• macro plus meso (network based) prudential policy can be effective in
reducing systemic risk

Perspectives:

• diversify bank portfolio

• interbank market

• agent decisions and risk
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Thank you
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