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Abstract

Credit risk associated with interbank lending may lead to domino e2ects, where the failure of
one bank results in the failure of other banks not directly a2ected by the initial shock. Recent
work in economic theory shows that this risk of contagion depends on the precise pattern of
interbank linkages. We use balance sheet information to estimate a matrix of bilateral credit
relationships for the German banking system and test whether the breakdown of a single bank
can lead to contagion. We 3nd that in the absence of a safety net, there is considerable scope
for contagion that could a2ect a large proportion of the banking system. The 3nancial safety
net (in this case institutional guarantees for saving banks and cooperative banks) considerably
reduces—but does not eliminate—the danger of contagion. Even so, the failure of a single bank
could lead to the breakdown of up to 15% of the banking system in terms of assets.
c© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Credit risk associated with interbank lending may lead to domino e2ects, where the
failure of a bank results in the failure of other banks even if the latter are not directly
a2ected by the initial shock. Recent work in economic theory shows that this risk of
contagion depends on the precise pattern of interbank linkages. For example, in the
model of Allen and Gale (2000) banks hold deposits with banks of other regions in
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Fig. 1. ‘Complete market structure’ according to Allen and Gale (2000).
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Fig. 2. ‘Incomplete market structure’ according to Allen and Gale (2000).

order to insure against liquidity shocks in their own region. Here a ‘region’ should not
necessarily be interpreted in geographical terms but could, in principle, refer to any
grouping of banks. If a bank is hit by a shock, it tries to meet its liquidity need by
drawing on its deposits at other banks before liquidating long-term assets. This pecking
order follows from the assumption that the premature liquidation of long-dated assets is
costly, for example, because otherwise pro3table real investment projects would have
to be abandoned or long-term lending relationships interrupted.
On the aggregate, the interbank market can only redistribute liquidity but does not

create liquidity of its own. While this may not be a problem if the overall liquidity
need is lower than the total holdings of liquid assets, it may give rise to contagion
if the opposite is true. Instead of liquidating their long-term assets in response to
a liquidity shock, banks withdraw their deposits at other banks, thus spreading the
liquidity shortage throughout the 3nancial system. The possibility of contagion depends
strongly on the precise structure of interbank claims. Contagion is less likely to occur
in what Allen and Gale term a ‘complete structure of claims’, in which every bank
has symmetric linkages with all other banks in the economy (see Fig. 1). ‘Incomplete
structures’, where banks have links only to a few neighbouring institutions (see Fig. 2
for an extreme example), are shown to be much more fragile.
In a related paper by Freixas et al. (2000), interbank lending arises not from con-

sumers’ uncertainty about when to consume (as in Allen and Gale) but about where
to consume. Their model may be interpreted as a payment system, where interbank
credit lines are used to reduce the overall amount of liquid (but costly) reserves. In
their setting, contagion may occur even if all banks are solvent. If the depositors in



https://isiarticles.com/article/80460

