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Motivation

� New Basel III regulations envision a significant raise in 
bank capital requirements and the introduction of new 
liquidity requirements

� Taxation of bank liabilities have been proposed to 
discourage bank leverage and finance rescue funds

� Yet, the literature offers no dynamic model of 
banking where banks play a role, and in which the 
impact of these policies on bank risk, efficiency 
and welfare can be assessed jointly



Open questions Open questions 
� Do capital requirements reduce the risk of bank failure?  

(YES or NO depending on models, see Gale, 2010)

� How do capital requirements affect lending?  (Uncertain, see 

Basel Committee, 2010)

� What is the impact of liquidity requirements and taxation 

on bank risk and lending? (Unexplored)

� What is the joint impact of  bank regulations and taxation 
on welfare? (Unexplored)

�� Our study provides an answer to all these questions Our study provides an answer to all these questions 

� The few existing dynamic models do not consider liquidity 

and taxation (Zhu, 2008, and Van den Heuvel, 2009)



Our contribution:

A dynamic model of banking 

� Banks are exposed to both credit and liquidity 
risk, undertake maturity transformation (a key 
intermediation function), and  can resolve financial 
distress in three costly forms: a) fire sales; b) (risk-

free) bond issuance; c) equity issuance

� The impact of regulations and taxation is gauged 

comparing bank optimal policies and metrics of 

bank efficiency and welfare relative to an 

unregulated bankunregulated bank (the benchmark)(the benchmark)

�� Three sets of resultsThree sets of results



Results on Capital Regulation (1)

� Capital regulation reduces bank default risk 

� There is an inverted U-shape relationship between 

tightness of capital requirements, efficiency, and  
welfare

� Intuition: mild capital requirements prompt banks to 

retain more earnings and invest them in productive 

lending relative to the unregulated bank. 

� When requirements are too tight, however, doing this 

becomes too costly to shareholders. Bank efficiency 

and welfare decline.



Results on Liquidity Requirements (2)

� Liquidity requirements reduce efficiency and social 

value and nullify the benefits of mild capital 

requirements

� Efficiency and social losses increase with their 

stringency

� Intuition: liquidity requirements severely hamper 

banks’ maturity transformation, forcing banks to reduce 

lending.  



Results on Taxation (3)

� An increase in both corporate income and bank 

liabilities taxes reduce efficiency and welfare.

� The value of tax receipts increases with a hike in 

corporate income taxes, but does not change with the 

introduction of liability taxes due to substitution effects.

� The bank default risk increases with taxation of 

liabilities

� Intuition: Interplay of income and substitution effects



PlanPlan

�� The model The model 

�� Introducing bank regulationIntroducing bank regulation

�� Impact of bank regulation Impact of bank regulation 

�� Impact of taxationImpact of taxation



The model

� Time is discrete and horizon is infinite

� The bank receives a random stream of short 
term deposits, can issue risk–free short term 
debt, and invests in longer-term assets and short 
term bonds

� The bank manager maximizes shareholders’
value (no agency conflicts)

� Universal risk-neutrality (shareholders, 
depositors, government)



Bank’s Investment and Maturity 

Transformation
The bank can invest in:

1. A one–period bond  (B>0), or borrow  (B<0)   

2. Borrowing is fully collateralized 

3. The risk–free rate is r

4. a portfolio of risky assets, called loans, Lt



Loan Adjustment Costs, Deposit Insurance  

and (ex-ante) Book Capital

m
+

m
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Corporate Taxation



Financial Distress

� Total internal cash:

�� If      is negativeIf      is negative, , the bank is in financial distressthe bank is in financial distress. . 

�� The bank can finance the shortfall either by The bank can finance the shortfall either by 

a) selling loans at a) selling loans at ““fire salefire sale”” pricesprices

b) by issuing bonds,b) by issuing bonds,

c) by injecting equity capital. c) by injecting equity capital. 

�� All these choices are costlyAll these choices are costly

wt = w(xt ) = yt −τ(yt )+ Bt −δBt + (Dt+1
− Dt )

w t



Collateral constraint and Equity floatation costs



Cash flow to shareholders 

and evolution of the state variables



Unregulated Bank Insolvency and 

Bankruptcy Costs



Probabilistic assumptions and Bellman equation



Solution



Metrics of efficiency and welfareMetrics of efficiency and welfare

� Enterprise value: 

� The social value of the bank: 

� Sum of  values of stake-holders in the model: 

� the firm value (equity): 

� deposits’ value (fair value of new deposits):  

� government value (tax receipts net of default costs):    

( ) ( ) ( )V x E x F x B= + −

( ) ( ) ( )SV x V x G x= +

( )E x

( )F x
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Bank regulation
�� Under regulation, bank closure rules are based on Under regulation, bank closure rules are based on 

measures of measures of accounting (book) capitalaccounting (book) capital



Capital and Liquidity Requirements

� Capital Requirement: 

� Liquidity Requirement :

Liquidity>fraction      of discounted value of 

cash outflows in the worst state of the world

dK kL=

min 1
[ (1 ) ( ) ( )]
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The impact of bank regulation

� To simulate the model, we use a set of benchmark 

parameters computed using selected statistics from U.S. 

banking data and taken from the literature 

� The unregulated bank is the benchmark

� Two sets of results:

1. State-dependent analysis

2. Steady state analysis



Steady State Results

� (Mild) capital requirements:

� Successfully abate the probability of default 

� Increase efficiency and social value (welfare)

� Bank’s capital ratio is above regulatory levels, 

consistent with empirical evidence

� Liquidity requirements:

� Nullify the benefits of capital requirements

� Lending , efficiency ,and welfare metrics decline 

significantly 



Table IV: The Impact of Bank RegulationsTable IV: The Impact of Bank Regulations



Increase in regulatory requirements: 

capital ratio: 4% to 12%; liquidity ratio: 1 to 1.2.

� The increase in the capital requirement implies now a 
reduction in loans, efficiency and social value: 

� an inverted U-shaped relationship

� The increase in the liquidity requirement further and 
significantly lowers loans, efficiency and social value

� The adverse effects of the liquidity requirements 
dominate



Table V.  Increases in Table V.  Increases in 

Capital and Liquidity RequirementsCapital and Liquidity Requirements



The impact of taxation

� Increase in corporate income taxes 

� Introduce three simple liability taxation schemes:

� Flat rate on deposits

� Flat rate on debt

� Flat rate on total liabilities (debt+deposits)



Increase in corporate income taxes

� Lending and debt are reduced due to income 
effects

� Bank efficiency and social value are reduced 

� The effects of an increase in taxation are 
dampened when the bank is also subject to an 
increase in liquidity requirements 

� Government value increases due to a rise in tax 
receipts under capital regulation only



Table VI:  Increases in Corporate Income TaxesTable VI:  Increases in Corporate Income Taxes



Taxation of bank liabilities 

� Taxes on uninsured liabilities have a significant 
negative impact on lending

� Under all three taxation schemes bank efficiency 
and social values either decline or remain 
constant 

� Taxes on total liabilities increase the probability 
of bank default

� Such an increase is more pronounced under 
liquidity requirements



Table VII.  The Impact of Taxation of LiabilitiesTable VII.  The Impact of Taxation of Liabilities



Conclusions

� The relationship between the tightness of 

capital requirements and efficiency and social 
value is inverted U-shaped

� Liquidity requirements severely hamper 

banks’ maturity transformation

� To raise tax revenues, corporate income taxes 

seems preferable to taxes on liabilities

� Taxes on liabilities increase bank risk


