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Introduction

Why study bank failures?

Doerr et al (2022), Financial Crisis and Political Radicalization:
How Failing Banks Paved Hitler’s Path to Power

Why do banks fail?

Contract theory. Focus on equity (financial capital)

______________________________

Network theory. Focus on the
interconnectedness of the banking system

* [s there network contagion?

» Ifso, is capital regulation effective?



Why do banks fail?

Contract theory: capital structure

* Propensity to failure y;" for bank i depends on equity e;
* Probability of failure p;(y;) for bank i

. e
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. “Virtually all such [empirical] studies find that low capital
TTTTTTTTTTTmeroseoseeoeeoee | ratios raise the probability of bank failure.”
Berger & Roman (2020)



Why do banks fail?
Network theory: Contagion in financial networks

Arrows describe cash-flow direction when the market clears

Allen & Gale (2000)

 The structure matters for the

) propagation of shocks.
Pa (Va) pp (VB) « The more links the better
l Gai & Kapadia (2010)

pc (ve) pD (yiS)

* Robust-yet-fragile systems

* Sometimes less links is better.

Bank C owes money to I

The spatial

approach

' The in degree; of node i ; Virtually all such studies assume

e e e e e

Network data

p; % in degree; independent and thus isolated banks.




The spatial approach

The weight matrix
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The spatial approach

Spatial autoregressive process (SAR)

e &
m—f—f—1m
ps (V) Pa (Va) pc (V¢) pp (Vp)

Propensity to failure Y ]
The latent variable is spatially correlated

System of equations y* = pW y* + XB +& &~ N(O, IN) Feedback
W main diagonal is 0 effects
e Thescalarp € | y* — (IN _ pw)—l XB 1+ (IN _ pW)—l8

(0,1) =~ a correlation \ }

coefficient I

~ Iy + pW + p?W? + p3W3 + ---. Higher-order
— effects
W2=WxW

“The friends of your friends”



The spatial approach

The spatial probit model
— D
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Propensity to failure Y;

The latent variable is spatially correlated

y =pWy " +XB + ¢

Pi

[ () du

The observable
variable Vi

———

1, with probability p;

0, with probability 1 — p;

& ~ N(O,IN)

The joint probability of y* and y

It is N-dimensional!




The spatial approach
The joint probability of y* and y The problem with N = 2 max LB p W)

L non-spatial probit L spatial probit

Joint PDF foDa SAR
X 1
Y4

Numerical integration

Simulation

Martinetti & Geniuaux (2017), Approximate likelihood estimation of
Analytical approximation spatial probit models




The Network vy =pWy* +XB + ¢

Interbank loans

(Overnight) Interbank

market Bank A |[Bank B |Bank C |Bank D | | TOTAL
Forte (2020) Bank A 0 0 : 0 $20
W = |BankB ? 0 0 ? S40
Balance sheet Bank C 0 0 0 ? S40
Bank D 0 0 0 0 0
Veld Lelyveld (2014)
TOTAL S10 0 S20 S70 S100

Credit registry

Central Bank Central de Deudores
Links weighted from the lender bank perspective



The Network y ' =pWy +XB+&

Links are from borrower to lender

# Links # lender banks # borrower banks Avg loan size (% lender
total loans)

Most loans are small

70% of failing banks were directly connected before the crisis

Interactive Network



file:///C:/Users/emi.ABLE-22868/OneDrive/UWA PhD/bankFailure/presentations/PhD Conference 34/A99_Wtill98q4_creW_b97q4_s03q4.html
file:///C:/Users/emi.ABLE-22868/OneDrive/UWA PhD/bankFailure/presentations/PhD Conference 34/A99_Wtill98q4_creW_b97q4_s03q4_network.html

Sample description

______________________

Entities * Active at 199794

y=pWy+Xp+¢

---------------------- * Local private institutions N 72
e Complete observations Failure rate 0.19
[T * Inthe network
Time
_ 1, if fails Failure
X y = =
_ 0, otherwise As defined by the
w — Central Bank
i ] 7 g
1998q1 199894 199991 199994 200193 200394
\ }

!

Currency board




Is there network contagion?

Coefficient estimates

Predicted variable:= 1(failure)

PREDICTOR / MODEL Probit

Size

Assets in ARS $ (mill) -0.40** -0.47%%*

Asset-side risk (%)

Non-performing assets 0.03 -1.13*%*

Lending rate 0.96 1.01%*¥

Lending to Govt -6.00 1,73 %**

Lending in USD 1.68 2 83 %**

Loans-to-Assets -0.07 -0.55%**

Funding (%) y' = (In—pW) e
- * % K X%k

ggilsgaio e o4 20 (Iy —pW) ™! = Iy + pW + p*W? + -

p (053" y* =pWy" +XB +¢

Number of observations is 72; *** p<1%, ** p<5%, * p<10%,



Is there network contagion? y* =—053Wy* +XB + &

Yes. The failure of a bank reducesits neighbors failure probability

Why?

A bank failure increases liquidity in the system (Diamond & Rajan 2001)

The network facilities the redistribution of this extra liquidity among surviving banks

On average surviving neighbours (lenders) increase their liquid assets by 5% and
their deposits by 0.5% the quarter after a failure

T Liquidity, 1, m < ﬁ“lln

Pa P

The network protects the
Dp banking system. But not

necessarily the
tLiquidityD,Hl m macroeconomy!




Conclusions & further agenda

Network Complete and observable network of interbank linkages

The spatial | Captures feedback and higher-order effects

approach Separately identifies spillover effects (Not presented!)
Results 70% of failing banks were directly connected
Evidence of network contagion is economically and statistically significant
Lender banks become more liquid after their borrowers fail
Equity buffers are 50% less effective in a model allowing
connections between banks
Further p T Tt ST T
' The Australian interbank network and its macrofinancial implications
agenda | oo

emiliano.carlevaro@adelaide.edu.au



Consequences of network contagion

The direct marginal effect of equity

|
: dp; |
B |
L _19%ie]]
Own spillover SAR Probit Probit
effect Indirect  Total
Equity-to-Assets -0.84 -0.54 -1.08
2. Contagion <o t eg 1. Bank B increases
. f— equlty
_______ > L _ __.
3. Feedback <~ P :_I_IzB_ _l_ e 4. Direct effect on B
effect R




Consequences of network contagion

The indirect marginal effect of equity

[fm
MGZRH  spillover / Vulnerability effect
SAR Probit Probit
Direct Total
Equity-to-Assets -0.84 0.30 -0.54 -1.08

PN t 1. Bank B increases
€p

equity

2. Other banks
increase their failure
probability

_____________________________________

_____________________________________



Conseguences of network contagion

The total marginal effect

[~ —— — -
) : I Equityis 50% less
_ SAR Probit ! R effective when
| Direct Indirect Im ik s
Equity-to-Assets -0.84 0.30 | -0.54 -1.08 ST A ]
Lending in USD 0.56 -0.20 | 0.37 0.37
L — ——
e — T ;
] F |0 | d
 19Xie] 0Xje|: 0x,

Lending in USD has the same marginal effect in both the
spatial and no spatial model

but the reasons are very different!
Strategic interactions Il:

Farhi & Tirole (2012)

In the spatial, when other banks increase their lending in
USD it benefitsyou. “Positive” spillover.
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pWy + XB + ¢

y:

Quarters

Currency board

100

syueq aAloe [8jo |

Historical context

Sample description
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