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Market failure and regulatory failure
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Market failures lead to regulation

• Objectives: 
– Protection of the system because of financial sector and 

economy-wide externalities

– Protection of investor (asymmetric information)

– Maintaining competitive markets

• Facilities and policies:
– Lender of Last Resort, Deposit Insurance
– “Too Big to Fail”
– Capital requirements, prudential regulation
– Supervision
– Competition policy

• Side effects/distortions



Regulation
A central concern of regulators is to limit the risk of failure 
of banks in order to protect depositors (or keep under 
control the cost of deposit insurance schemes) and avoid 
the external costs associated to a failing institution and 
systemic effects.

The past:
• Reforming rigid capital requirements towards more 

flexible ones (accounting for market risk and based on 
the internal risk control models of banks).

• Rate regulation set aside.
• Introduce market discipline: disclosure requirements and 

use of subordinated debt (“bail in”).

Xavier Vives 5



The shock



What the banks were worth
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Comparison of Market and Accounting 
Values of Bank Equity, end-2010 

Source: Laeven and Valencia (2012)
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The subprime crisis

• Excessive maturity transformation in highly 
leveraged institutions.

• Low transparency, low capital and little reserve 
liquidity:

– Shadow banking system with very opaque products. 

• Generalized incentive problems, housing bubble 
and incorrect models.

• Outcome: huge unperceived systemic risk and 
adverse selection problems.
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Regulatory failure and the crisis

• Lack of account of systemic effects (e.g. build up of risk)
• Regulatory arbitrage: Lack of uniformity in treatment of bank-

like institutions
– Example of both failures: Shadow banking system

• No market discipline because of TBTF/deposit 
insurance/regulatory forbearance

• Faulty design of regulation
– Procyclicality of capital requirements, accounting rules
– Lax capital (and leverage) requirements
– Lack of liquidity requirements
– Perverse incentives of credit rating agencies

• Excessive confidence on corporate governance controls and 
self-regulation: 
– Regulatory capture (de-regulation dictated by private and not public 

interest)



Trends before the crisis
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Some underlying factors in the crisis

• Trends
– Increase in competition/liberalization
– Decrease in liquidity ratios
– Decrease in capital ratios (up to Basel II)

• Balance sheets with increased 
– short term market funding
– maturity transformation
– opaqueness

• Amplification channels:
– Negative feedback loops
– Public news
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The changing banking business

• Liberalization and technological change brought deep changes 
to banking.

• Financial innovation: bright and dark sides.

• Overall financial intermediation has expanded.

• Banks have become more services oriented and market-based 
and  have faced competition from other intermediaries in their 
core business: 

– shadow banks, 

– fintech competitors.



Shadow banking

• Most shadow banks are banks: offer maturity 
transformation and credit and are subject to 
insolvency failure.

• Mutual funds generate systemic risk via price impact.
– MMFs with constant net asset value broke the buck post 

LB failure and all MMFs were guaranteed by the 
government

• Risks:
– Leverage
– Systemic interconnectedness
– Maturity and liquidity transformation
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Rationale

• Gains from specialization and economies of scale in 
the origination, servicing, structuring, trading, and 
funding of loans.

• Securitization by pooling would remove asymmetric 
information and increase liquidity, creating a market 
for “safe” debt by tranching the pools. 

• Overexpansion:
– Regulatory arbitrage
– Neglect of tail risk
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Source: Barth (1997); Figure 2.4 in Vives (2016).

Distribution of US financial assets 
by types of financial intermediaries
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Source: Eurostat; Figure 2.5 in Vives (2016). 

Distribution of eurozone-12 financial assets 
by types of financial intermediaries

(as in 2002)



Non-Bank Financial Intermediary Assets 
Over Total Financial Assets of Financial Intermediaries

Source: FSA Dataset. Figure 2.2 in Vives (2016).
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Bank Assets Over Total Financial Assets 
of Financial Intermediaries

Source: : FSA Dataset. Figure 2.3 in Vives (2016).
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Regulation got lax before 
and up to the crisis



Source: Adrian-Shin (2010)

Cash as a Proportion of Total Assets 
of US Commercial Banks

(Source: H8 database, Federal Reserve)
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The weight of history
Capital ratios for UK and US banks

Source: Banking of the State, Bank of England, Nov 2009. (FT Lex, Jan 23, 2010)
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Short term funding and fragility

• Northern Rock in 2007, Bear Stearns, Lehman 
Brothers, Washington Mutual in 2008, IKB or Hypo 
Real State: 

– Wholesale funds represented about 26% of liabilities in 
Northern Rock in June 2007 (Shin (2009))

– Short term financing in Lehman Brothers up to 79% of 
liabilities at the end of 2007 (Adrian and Shin (2010))

– Washington Mutual faced a withdrawal of $16.5 billion of 
large deposits in the two weeks before its collapse (Off. 
Thrift Superv.)



Source: Adrian-Shin (2010)

Balance Sheet Composition of 
Lehman Brothers, end 2007
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SIV

Assets Liabilities

Conduits

Source: GFSR (April 2008), IMF.

Typical SIV and Conduits’ Balance Structure
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Negative feedback loops

• Two types of liquidity risk which may be linked and 
cause feedback loops and contagion:
– Market liquidity risk: Inability to sell assets quickly with 

little or no impact on prices. 

– Funding liquidity risk: Inability to issue new debt or to roll 
over existing debt. 

• Fire-sales penalty related to adverse selection in asset market:
– In crisis scenario bank will face larger discount, which will induce more 

sales and large discounts.

• Similar mechanism with face value of debt: 
– When a bank in distress needs refinancing it will be offered worse 

terms, and this aggravates in turn the fragility of the bank.



Public news

• Large impact of public (bad) news
– ABX index

– IndyMac Bancorp’s bank run in June 2008 follows public 
release of letters by Senator Schumer  

– Stigma from borrowing at the discount window

– Credit ratings
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Micro and Macro prudential 
approaches to regulation

(Hanson, Kashyap, and Stein (2011))



Social costs of balance sheet shrinkage

• Credit-crunch

– When banks shrink their assets by cutting new lending, firms find 
credit more expensive, they reduce their investment and 
employment, and the economy contracts. 

• Fire-sales

– When a large number of banks shrink their assets by all dumping the 
same illiquid securities (e.g. toxic MBS) the prices of these securities 
drop sharply.

• Connection between credit-crunch and fire-sales

– The drop in prices of fire-sales means that the rate of return 
increases, which drives up the rate on new loans. 

– Fire sales deepen credit crunches. 

Xavier Vives 29



Externalities related to debt
• Banks do not internalize the social costs because:

– Debt overhang problem (Myers (1977))

• Capital is immobile once a crisis is underway. 

• Once a bank is in trouble and debt is impaired in value, the bank 
is reluctant to raise new equity even if projects have positive NPV. 
The value that is created is appropriated by senior creditors.

• To protect the shareholders, banks adjust their capital ratios by 
shrinking assets rather than raising new capital. 

– Short term debt:

• Fire-sales externality (Stein  (2012))

– Bank does not internalize that taking ST debt degrades the collateral 
value of any assets (via potential fire-sales) it holds in common with 
another bank. 

• Fragility/excessive liquidation (Diamond and Dybvig (1983), ...)
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Micro and Macro prudential 
approaches to regulation

• Microprudential approach to regulation:
– Partial equilibrium concept of regulation.
– Aimed at preventing the costly failure of individual 

financial institutions.

• Macroprudential approach to regulation:
– Regulation recognizes the importance of general 

equilibrium effects.
– Seeks to safeguard the financial system as a whole.
– To prevent and mitigate systemic risks and contagion.
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Microprudential Regulation’s logic

• Banks finance themselves with government-insured deposits.
– Deposit insurance prevents bank runs but it creates 

incentives for bank managers to take excessive risks (since 
losses will be covered by the taxpayer).

• Capital Regulation
– Forces banks to internalize losses.
– It protects the deposit insurance fund and mitigates moral 

hazard. 

• Microprudential regulation works if the probability of the 
deposit insurer bearing losses is reduced to a low enough 
level. 
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Critique of Microprudential Regulation

• This approach makes sense for a single bank that has trouble 
for idiosyncratic reasons. 

– Market share will be transferred from weaker banks to 
stronger banks.

• However, if a large fraction of the financial system is in 
difficulty, a simultaneous attempt by many institutions to 
shrink their asset base is likely to be more damaging to the 
economy. 

• Typically, the social costs associated with excessive asset base 
shrinkage are not considered by the microprudential approach.
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Macroprudential Regulation: 
Main Objective

• To contribute to the safeguarding of the financial 
system as a whole, limiting the frequency and 
costs of banking crises 

• To strengthen the resilience of the financial 
system.
– To decrease the build-up of vulnerabilities.
– To prevent and mitigate systemic risks.
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Drivers of systemic risks

• Excessive credit growth and leverage: Excessive credit growth is a drive of 
a financial crisis and leverage is an amplification mechanism.

• Excessive maturity mismatch and market illiquidity: Relying on short term 
and unstable funding may lead to fire sales, market illiquidity and 
contagion.  

• Direct and indirect exposure concentration: Exposure concentrations 
make the financial system vulnerable to common shocks, either directly 
through balance sheet effects or indirectly through fire sales and 
contagion.

• Misaligned incentives and moral hazard:  Strengthening the resilience of 
systemically important financial institutions (SIFIS), while 
counterbalancing the negative effects of government guarantees.  
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Systemic Banking Crises, 2007–2011 

Source: Laeven and Valencia (2012) 36



Bank governance: 
failure or success?

(Becht, M., Bolton, P. and Roëll, A. (2011))



Corporate governance in banks (I) 

• The nature of the banking business weakens the traditional 
corporate governance institutions of board and shareholder 
oversight.

– Banks have the ability to take on risk very quickly, in a way that is not 
immediately visible to directors or outside investors. 

– Shareholder oversight is costly and often left to conflicted institutional 
investors and/or insufficiently qualified directors. 

• Regulation and valuation difficulties also weaken the potential 
role of the market for corporate control. 

• Blockholder conflicts may also be exacerbated in banks, as 
bank lending can easily be steered to pet projects. 

• Banks are heavily regulated but subject to strong political 
influence.
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Corporate governance in banks (II) 

• Depositors and bondholders contribute almost all of a bank’s 
capital, yet most decisions are taken by managers, boards, 
and shareholders despite conflicting interests:

– Risk-shifting

– Debt overhang

• Bank executives have discretion on risk taking, at the potential 
expense of depositors, who are protected by deposit 
insurance and/or a state guarantee.

• During the financial crisis this guarantee was de facto 
extended to bondholders and other creditors.

• Shareholders have the exclusive power to appoint and remove 
directors. 
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Board independence puzzle

• Board independence is associated with poor stock 
performance and decreases in market-to-book ratios during 
the crisis (Minton et al. (2010)).

– For the pre-crisis period board independence has an insignificant 
impact on risk-taking in large commercial banks.

• But direction of causality could be the reverse: perhaps banks 
that wanted to take more risk appointed independent 
directors with more financial expertise (Mehran et al. (2011)).
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Board incompetence
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Ownership and Control puzzles

• There is evidence that institutional shareholders did not 
oppose risk-taking, but no direct evidence that they 
encouraged it
– Beltratti and Stulz, 2010; Erkens et al., 2010.

• There is no evidence that CEO incentive misalignment caused 
worse performance.
– Fahlenbrach and Stulz (2011) in the study of crisis period 

found that the more a bank CEO held in stock, the worse 
the performance of the bank going forward. 

– Executives were rewarded or encouraged to take excessive 
risks (Cheng et al. (2010), Chesney et al. (2010) and Tung 
and Wang (2011)).
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Residual compensation (not explained 
by size/industry factors) and risk-taking
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Internal Controls
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Liquidity and solvency regulation 
of financial intermediaries

Review of bank run model

Application

(Vives (2014))
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Comparative statics of solvency & liquidity risk for m m
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Bank run model 

- There is a critical liquidity ratio  0 1m ,  such that for 

m m ,    ; for m m ,     at smallest equilibrium.  

Assume 
1 11 0d     and m m . Then:  

  Pr    is decreasing in m  and in  , increasing in d , 

and independent of  , , and  . 

  Pr     (and the critical  
) are decreasing in m , , 

and in  , and increasing in  , , and d . 

 ,    is decreasing in m  and increasing in d . Both the 

range and  Pr       are decreasing in   and 

increasing in   and . 
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Example

Case      (unique equilibrium with closed-form solution):  

  1 1 0
1


     

     
 

s max m,
m

  

and  

1  m  
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Comparative statics: increase in short term leverage 
or cost of funds, decrease in liquidity ratio
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The effect of increasing  , d , 





Increase in fire sales penalty
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Increase in fire sales penalty
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Increase in conservativeness of investors

Xavier Vives 53



Increase in conservativeness of investors
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Increase in conservativeness of investors
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Increase in conservativeness of investors



Evidence 

• Bank runs occur less frequently when banks face less stress: 
- A larger number of withdrawals are necessary to induce insolvency  

(experiments by Madies (2006) and Garratt and Keister (2009)).

- Effect of balance sheet fragility/stress:
- Among the 72 largest commercial banks in OECD countries, those 

which relied less on wholesale funding, had higher capital cushions 
and liquidity ratios, had smaller equity value declines and were subject 
to less government intervention during the crisis (Ratnovski and 
Huang (2009)). 

- Berger and Bouwman (2013): capital improves the performance of 
banks during crisis periods.

- Fahlenbrach et al. (2012): banks with more short-term funding 
performed worse not only in the 2007 crisis but also in the 1998 crisis.
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Regulating liquidity and solvency



Objectives of the regulator (I)

• A regulator typically wants to control the probabilities of insolvency 
and illiquidity (see e.g. Freixas and Rochet (2008)). 

– The control of insolvency is grounded on the excessive incentives to 
take risk of banks with limited liability (and deposit insurance). 
(Microprudential except for SIFIS)

– The control of illiquidity is grounded on alleviating fragility and the 
coordination and contagion problems in the financing of banks. 
(Macroprudential.)

• E.g. Perotti and Suárez (2011) explore how liquidity requirements and 
Pigouvian taxes can help internalize the systemic externality induced by short-
term funding of intermediaries. 

• The first objective is the prudential requirement that sets a lower 
bound on solvency and the second objective is to prevent a solvent 
institution from failing and contaminating the system. 
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Objectives of the regulator (II)

• The liquidity concern can be addressed with the lender of last 
resort facility of a central bank (LOLR) and/or by liquidity 
regulation. For now we assume away the LOLR.

• The regulator’s objectives are the control of both insolvency 
and illiquidity  (at the least cost for banks) and its instruments 
are leverage and liquidity requirements.
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Managing liquidity or controlling solvency?

• Great Depression

– Lack of attention to liquidity and systemic effects 
(Friedman and Schwartz)

• Great Recession

– Lack of attention to solvency problems?

• “European banking problems are liquidity problems”

• “Euro fragility as a self-fulfilling crisis”
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Liquidity and solvency regulation of 
financial intermediaries 

A regulator can control the maximum probabilities of 
insolvency q 
 

    ΦPr q          iff 

 1Φq q        

and of a crisis p 
 

    ΦPr p           iff 

 1Φ* *
p p        

setting the liquidity m and the solvency (inverse leverage)  
1  ratios large enough (since both ,   are decreasing in m 

and 1  whenever 0 1q  ). 
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Solvency (S ) and liquidity (L) constraints to control 
probabilities of insolvency and illiquidity  

with an inverse short-term leverage ratio ( 1 E D  ) 

and a liquidity ratio (m M D ). (Assume 0 1q   and 

restrict attention to parameter region with unique 
equilibrium.) 
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Regulatory constraints

 To control for the probabilities of insolvency and illiquidity 

both a solvency (S) and a liquidity (L) constraint are to be 

fulfilled. 

 The required ratios are partially substitutable.  

 S becomes tighter when d  increases (and is independent 

of   and  ). 

 L becomes tighter when d  increases or   decreases, and 

it becomes tighter and steeper when   increases. 

 Both constraints are relaxed for larger  ; and increases in 

  (provided 1 2p ) have a relaxing effect on S  and a 

priori ambiguous effect on L . 
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When is a liquidity requirement 
necessary?

 The liquidity requirement is necessary if   1   *
p qk , 

where k  (  *
ph  ), 0 ˆk m ,  is the maximal critical 

fraction of investors that may not renew credit in order for 

    Pr p.   

- This is so when   is high, investors conservative (  

low), and the regulator not willing to allow a large 

probability of illiquidity ( p  not much larger than q , 

since   1  *
p q  as p q ); and when   is high 

enough relative to   and investors are more 

conservative than the regulator ( p  ). 
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 The liquidity requirement is necessary if   1   *
p qk , 

where k  (  *
ph  ), 0 ˆk m ,  is the maximal critical 

fraction of investors that may not renew credit in order for 

    Pr p.   

- k  is increasing in p , decreasing in , and decreasing in 

    when p  , while increasing in    when 

p   and   small.  

- When p q , m̂ k  
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When is a liquidity requirement 
necessary?
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Comparative statics of regulatory ratios
(p > q, interior solution for m)
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Effect of an increase in cost of funds/
liberalization

d 

68



Xavier Vives 69Xavier Vives

Effect of less conservative investors
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Effect of an increase in fire sales penalty
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Effect of stronger fundamentals or 
more precise public information

(L is relaxed relatively less than S)
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Implications

 In a more competitive environment (higher d ), following a 
liberalization for example,  the solvency requirement has to 
be strengthened. 

 In a situation where    is high and   low the liquidity 

requirement has to be strengthened while the solvency one 
relaxed. 

 Stronger fundamentals (and better public information in the 
case   ) call for a strengthened liquidity and relaxed 

solvency requirements. 

 The regulator should set together disclosure and prudential 
policy (since prudential requirements depend on the level 
of the precision of the public signal). 

- Important when introducing a derivatives market/ 
credit ratings.  
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SIV 2007 run in subprime crisis

• The public signal P is the price of a derivatives’ market with 
RMBS as underlying asset (ABX index).

 

    0t   

SIV formed 

with I RMBS 

                 1 2t /  

Public signal p released 

        2t   

  return on 

RMBS unit 

realized 

           1t   

Funds managers 

receive private 

signal and decide 

on CD renewal 

P
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Simple scenario

• The public signal is the price of a derivatives’ market with RMBS 
as underlying asset (ABX index)
– It aggregates the information of market participants

• Neither the SIV nor the fund managers in the short-term debt 
market participate in the derivative market

• Introduction of the ABX index implies a discrete increase in the 
public precision, which together with bad news will lead to a 
higher probability of a crisis
(both because of the direct impact of bad news and increased public 
precision (together with bad news)).

• A high level of noise in the signals will push in the same direction
– Imprecise signals of SIV investors are likely given the opaqueness of the 

structured subprime products and distance from loan origination 



Effect of bad news in the ABX
From safe equilibrium to run equilibrium

High SC with high:
• precision of public information, 
• short-term leverage,
• competitive pressure, 
• fire sales penalty.
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Regulatory implication SIV

• The impact of the bad news was magnified since short-term 
leverage and the cost of funds (because of competition) were 
high and fire sales penalties for early asset sales became high 
during the crisis 

(all those factors make strategic complementarity high).

• Low private precision and conservative investors call for 
increased liquidity requirement when there is more 
transparency (derivatives market).



Multiple equilibria: An equivalent view 
of the regulator’s problem

 Given that the solvency constraint S  is binding at the set 

level q  (0 1 q ) the resistance function h is increasing 

in m (with 1  adjusting accordingly to fulfill S ). 

 

  Along S  increasing m will reduce  *  and the regulator can 

choose m to fulfill  * *
p . 
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Multiple equilibria (I)

 With the solvency constraint S binding at the set level q , 

increasing m will 

-  reduce the largest equilibrium  *  and 

-  increase strategic complementarity, inducing possibly 

multiple equilibria since even though with m m  the 

smallest equilibrium is always  *
q , other equilibria 

may appear for intermediate values of m. 
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Multiple equilibria (II)

 If the required threshold  *
p is low enough then it may be 

that the liquidity ratio to induce  * *
p , is higher than m̂. 

 There is m  such that for m m  there is a unique 

equilibrium at  *
q.  

-  m m  is the liquidity ratio that makes the failure 

threshold just tangent to the signal threshold.  
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Changing m along S
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Summary of results

• Probability of failure increases with 
– balance sheet stress (short-term leverage, low liquidity, high return on 

short-term debt);

– market stress (fire sales penalty, more conservative investors), and with

– the precision of public information when fundamentals are weak.

• Fragility (equilibrium sensitivity to small changes and possibility 
of discrete jumps) increases with degree of SC:
+ short-term leverage, competition, fire sales penalty, precision of public 

information

• Higher disclosure or introducing a derivatives market may 
backfire, aggravating fragility (in particular when the asset side 
of a financial intermediary is opaque). 



Fragility

Market stress indicators

• Competitive pressure
• Fire sales penalties

Balance sheet structure 
of intermediary

• Short-term leverage
• Liquidity ratio

Information parameters 
/transparency

Degree of strategic complementarity of 
actions of investors
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Market stress indicators

• Competitive pressure
• Fire sales penalties
• Conservatism (“risk 

aversion”) of investors

Balance sheet structure 
of intermediary

• Short-term leverage
• Liquidity ratio

Information parameters 
/transparency

Probability of failure/crisis
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Policy implications: 
a piecemeal approach will not work

• The regulator needs to look at the composition of the balance 
sheet of a financial intermediary and to the degree of 
transparency to control the probabilities of insolvency and 
illiquidity:
– Liquidity and leverage requirements are partially substitutable and have 

to be set together:

• In an environment with high market illiquidity and conservative investors the 
liquidity requirement has to be tightened while the solvency one relaxed.

– Prudential constraints may have to be modified with higher transparency 
(e.g. with stricter liquidity requirement, relaxed solvency).

• Competition policy and prudential regulation are not 
independent: In a more competitive situation leverage limits 
have to be strengthened.
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