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ABSTRACT

Bank Capital Regulation with Random Audits*

This paper considers a model of optimal bank closure rules (cum capital
replenishment by banks), with Poisson-distributed audits of the bank’s asset
value by the regulator, with the goal of eliminating (ameliorating) the
incentives of levered bank shareholders/managers to take excessive risks in
their choice of underlying assets. The roles of (tax or other) subsidies on
deposit interest payments by the bank, and of the auditing frequency, are
examined.

JEL Classification: G21, G28
Keywords: Bank Capital Regulation, Closure Rules, Poisson Audits, Bankers’
Rents, Risk-Shifting Incentives

Sudipto Bhattacharya
Financial Markets Group
London School of Economics
Houghton Street
London WC2A 2AE
UK
Tel: (44 20) 7955 7320/7737
Fax: (44 20) 7955 7420
Email: s.bhatt@lse.ac.uk

Manfred Plank
Credit Portfolio Management RTC
UBS AG
Affolternstrasse 52
CH-8050 Zürich
SWITZERLAND

Günter Strobl
Doctoral Program
Wharton School
University of Pennsylvania
Philadelphia PA 19104
USA

Josef Zechner
Institute of Management
Universität Wien
Bruennerstrasse 72
A-1210 Vienna
AUSTRIA
Tel: (43 1) 4277 38071
Fax: (43 1) 4277 38074
Email: josef.zechner@univie.ac.at

* Manfred Plank is responsible for modelling credit risk at the private and
corporate clients division of UBS. Opinions expressed herein are the authors’
and do not necessarily reflect the opinions of UBS. This paper is produced as
part of a CEPR research network on The Industrial Organisation of Banking
and Financial Markets in Europe, funded by the European Commission under
the Training and Mobility of Researchers Programme (Contract No
ERBFMRX-CT98-0222).

Submitted 21 September 2000



NON-TECHNICAL SUMMARY

This paper seeks to build a model of regulatory choice over desirable bank
capital ratios, as well as of closure rules or asset value floors at which bank
charters are taken away from the hands of the existing equity-holders. This
paper considers a bank with non-marketable investments having a level of risk
that is chosen irrevocably in the interest of maximizing the bank’s equity value,
and assumes that the regulator may observe both this continuously evolving
asset value and its riskiness only infrequently via (costly) Poisson-distributed
audits. The bank is assumed to have a strictly positive charter value, owing to
a divergence between the (risk-adjusted) market rate of return on its assets
and the return it is required to pay on its liabilities such as deposits, arising
from differential taxation or from monopoly power. It is also subject to a
regulatory constraint on the rate at which it may make cash payouts to all its
liability-holders, as a proportion of its asset value. This ratio implies a
minimum asset value – relative to the Par value of its non-equity liabilities –
below which the bank must make new equity issues in order to maintain its
charter.

The Paper derives closed-form valuation formulae for the market value of the
bank's (deposit) liabilities, its charter value, and the value of its equity, as a
function of its asset value, the riskiness of the rate of return thereon, the
payout constraint ratio, and the Poisson audit frequency of the regulator, who
is assumed to choose a closure rule which induces the bank's equity-holders
to be indifferent towards choice of risk, as such, in its portfolio. This ‘optimal’
(inducing overall value maximization in a bank's asset portfolio choice) closure
rule is shown to depend on the bank's choice of its asset-risk, unlike in some
models having continuous monitoring of the underlying asset value, and it lies
strictly above the asset value level at which the bank's equity-holders would
voluntarily abandon their charter by refusing to make further equity issues.
Nevertheless, for a very large range of the asset value risk parameter, the
bank is shown to be technically insolvent – relative to the (risk-free market)
par value of its liabilities – at the optimal regulatory closure points

The numerical calibrations show that the regulatory payout ratio constraint –
which determines the desired bank capital ratio below which new equity must
be issued – has little impact on the optimal regulatory bank closure rule.
Furthermore, viewed as a function of the standard deviation of the returns on
the bank's risky asset portfolio, the optimal bank closure rules appear to be
qualitatively similarly behaved as the prudential (value at risk) capital ratio
criteria used for the control (minimization) of risk-taking on marketable asset
portfolios. The estimated numerical magnitudes of bank capital ratios at
closure points are also compared to the criteria employed in existing
regulatory rules and guidelines.



The model used in this paper abstracts from the possibility of discrete capital
issues or debt repurchase, plausible transaction and adverse-selection costs
associated with equity issue, as well as the incorporation of other specific
private and social costs of regulatory audits, bank closure, and the creation of
bank charter value – into a more comprehensive optimization framework that
would further endogenize the choices among alternative regulatory
instruments such as the audit frequency and the charter subsidy (via entry
restrictions, for example). However, it provides a framework incorporating the
realistic aspect of imperfect observability of evolving underlying asset value
(for non-market investments such as bank loans), and also the relative ease of
closed form solutions which, it is hoped, would spur on work on richer
calibration models.
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��� ���������� ��  ��� ���� �4 ����5 ���� �4����� ��������� ��� �4�����&� ���� ������� ��� �� B��	 �����
��� �	���	� ��  � ����� 	�5 ����	�������� 0�	�  � ��������� 0��� ��� ��������� �� �  ���2� �����3	���
������	�� ��	� ����������� �0��� �� 	��� ������ ���� &�� �4�	���� ����� � ��������  � ��� �������� �� �7���
��	����5 H� ���  ���2� ���	���� ��� ��� ���������� ���� ���� �	��� ������ �� � ���� ��� ������	 ���	�����
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��0�		 ��0 ������� �������	 ���������&� ������ ���	��5 F�� ���� ������ 0� ��&� ��	� �����

��� ���������� �� ��� ����	 �� ��������� ���	����� &�	��56 ,�	��� �����0��� ������� �		
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66� � ���� � ���	����� �������� ��� ��� &�	���	��� �� ��� ����� &�	�� 0� ��&� ��� �8��,6�6�6 �����1
������ �� ���������	  ���� 0���� ��� � �		 ������ �� ���� ��� ��� ���� ������ �'('1�''(5 �� ��&� ����
��������� ��� ����	 �������� ��&������ �� ��� ����	 ����� &�	�5 6�� �&����� &�	� 0�� �	����	� �&�� �$I5
8�  ��� ���� ��� � &�	� �� �)I5 �� ��&� �	�� ��	�	���� ��� �&����� ����� �� ��&����� �� ����	 ����� &�	�
��� �8��,�6�6  ���� ��� ��� ������ �'(' �� �''(5 �� ���� ���� ���� ����� 0�� )5!DI5 >�0�&��� �� ��
����	 �� ���������� ��� ��&����� ����� �	� ��� �������� ����� �� �� ���	����5 ����� �� � ����	��� ��������
���� �� JI ��� ������� 	� 	�&����� ������ . ��0��� ()I O ')I/� ��� &�	� ��� ��� � �� $5�I� �� ������
�� ��  ��� ����� �� ���	�����5 F���		�� 0� ����� ���� ��� �������� ���� �C���� ��  ��� �������� �� �)I 	�0��
���� ��� �7�&�	��� ����� ������ �������� ����� �5�5 � � ���5
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&�	� � �� 0���� ��� ��� ��&������ �� � �� � � ���  ������ ������&�� �� �J))5 6�� �����

&�	� � �� 0���� ��� �7�����	���� 0�	� ���� ��� �������� �������� ��� ���	��� ����	�� 	W�

�7�	� ����5'?� ��� ��� ����� &�	� �� 0���� ��� ���	���� ���	� ������ �� �	��� ���  ����

	� �� �7�	 �� �!)(5)$5 6�� 	����� &�	� 0�	� ��&� �7�	�� ��
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����	 �� *�	��� .�''$/� �� 0���� �������� � ���&� �	��� �� ��� ����� &�	� � �� ������=

0��� �� � ���� �� �� � �������� �������� ��� ������	 �	���� �	� �� ���� ����	 0�	�

����	� ��� 	 � ��

� �� ���� ��� �� � �	��� ����	���5 %��� ����� �	��� �� *�	���2� ����	�

�� ���	���� ��� ��	� ����� ����1��&������� �� ��� �7��� &�	� � ��� � � 	� ���&����

�	�� ���� ��� ���0� ��� 	�&�	 �� ���� ���� ���  ���2� �7�����	���� 0�	� ������ .������		��

�� ����� �� ��4���9� ��� �&���		 ����� &�	� � /5 6�� ������ ��� ���� �� ���� ��� ������

	�&�	 �� ���� 0�	� ������ �� ���  ���2� �7�����	����2 ������  ��0��� ��������� �� ����

����� �������� &���� ���	����� ����	� �� ��� ������ 0���� � � 	�  � ���� �� �� ��� ���

��������  � ��� ���	����2� ������ ��� ���� ������ 0�	� �� ��� �C��� ����� �7��� &�	� ��

��� ����� � � 	5 6��� �� ��������� ��� ��� ���	����2� ������ �� � �	���� �	� �������

���� .�/ ��� ����� ���� 	�&�	 �� ������ ����&��� 	� 0��� ���  ��� �� ���		 :��	&���; .� � 	/�

. / ��� ���	���� ��� ���0	���� �� ���  ���2� ����1������ ��� ��� ��� ��� ����� ��� �	����

�	� 	 �� ��E��� ���� ������  � �7�����	����� �� �� �� ����� ��� ������	 .��� �&���		 �����

&�	�1��4���9���/ ������ �� ����� ����� ����5 ��� � �������� �� ��	�&��� 0��� ���  ���2�

���� ������ �� :� ���&� 	� . � ��� ���	����/  � ��� &���<� 	�;� �� ���� �������� ���������	

�������� 0�	�  � ������� 	�5 H� �	�� ������� � ������� ������ �� ���	����� ����������
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���� ����� 	�0��� ��� ����� ���� �� ���  ���2� ����� &�	�� �� ���� �7�����	���� &�	�����	�

���	��� ����	� �� ������ 	�&�	� �� � 5 6�� ���	���� 	��� �� ��� &�	� �� ��� � ���� �����

� ���� �������� ���� ����	� �� �7�����	����� ����� � �		�0��� ��� � 	�0�� ���	����� �	����
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Figure 1: Closure, Default, and the Debt Coupon

Figure 2: Closure, Default, and the Payout Ratio



Figure 3: Closure, Default, and the Audit Frequency

Figure 4: Debt Value and Audit Frequency (Solvent Bank)



Figure 5: Debt Value and Audit Frequency (Insolvent Bank)

Figure 6: Closure, Default, and Asset Return Volatility



Figure 7: Equity Value and Asset Return Volatility (Insolvent Bank)

Figure 8: Total Bank Value, Face Value of Debt, and Asset Return Volatility at Closure



Figure 9: Closure, Default, and Subsidy

Figure 10: Market Equity Ratio at Closure and Return Volatility


