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Abstract:  

By liquidity services, we mean in this paper the whole set of key activities which permit that 
the final holders of financial claims may switch to cash when needed while nevertheless 
providing stable long term financing to companies and households. Secondary securities 
markets, financial institutions, collective investment vehicles and public entities, all 
participate in a complex way to this alchemy, sometimes in competition with each other.  We 
stress that there is no level-playing field: this competition is heavily biased by two public 
distortions, i.e. the well-known unfortunate tax-bias which penalizes equity-based 
institutions and the refinancing backstops supplied at non-market conditions to banks by 
monetary authorities. These distortions contribute to the systemic vulnerability of the 
financial system by encouraging a complex circuit where credit risks may be driven outside 
an under-capitalized banking sector, while banks stay exposed to many liquidity risks. 
Contrary to a significant part of the literature, we see little convincing “market failures” to 
justify these large distortions which both penalize and subsidy different types of banking 
activities. In this context, reducing the maturity transformation role played by banks, either 
through direct regulations or hopefully following the correction of the current distortions, 
could make financial systems more stable. Yet, as their role should increase, we stress the 
importance to better regulate how collective investment funds provide, in competition with 
the banks, some of the liquidity required by investors. Due to “bounded rationality” and the 
public good nature of information, it is unlikely that investors alone can impose best 
practices as far as valuation and redemption policies are concerned. 
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Introduction 

Investment projects, productive equipment by firms or real estate by households, are better financed 
by long term instruments – equity or long term debt - in order to avoid the refinancing risk 
associated with short term debts.  However, final investors (households or various investment funds 
working on their behalf) like “liquidity”, i.e. the ability to liquidate easily their financial holdings to 
get their money back. This strong demand for “liquidity” on the demand side of the capital markets 
has three main reasons: firstly, some investments are made with a predefined short-term horizon 
because investors know for sure that they will have rapidly another project to fund, secondly, 
investors are exposed to so-called “liquidity shocks” (loss of job, accident…) and know that they may 
need their money back more rapidly than initially expected and, last but not least, even true 
confident long term investors greatly value the possibility to change the risk profile of their holdings 
as a response to either changes in their own situation or new information concerning the investment 
opportunities.  

A key function of the financial sector is therefore to bring this desired liquidity to investors while 
offering stable sources of finance to firms and indebted home buyers. In this paper, we call “liquidity 
services” the various services offered by the financial sector to investors in order to make this 
alchemy possible.  We discuss the liquidity services rendered by banks, secondary markets and 
various investment funds.  

For sure, the financial sector in its multiple components has several other important functions (see 
Freixas and Rochet (2008) for a survey of models of banking). Before trying to make them liquid, it 
has to “manufacture” the various claims on the indebted side of the economy. This can be done by 
financial institutions either investing directly (by lending or holding equity investment) or making 
possible the issuance of new traded securities by those in needs of financing (advisory services). The 
financial sector is also broadly in charge of monitoring the issuers of existing securities to protect the 
holders of these securities, whether equities or debts. The financial sector also plays a key role in the 
allocation of risks as many investors choose to delegate the management of their holdings, for 
example by investing in various collective investment vehicles (traditional mutual funds, hedge funds, 
life insurance contracts…). Last but not least, the financial sector includes the payment system 
allowing the cash to circulate between buyers and sellers of goods, services or financial assets (not a 
very glamorous activity but nevertheless the basic necessary plumbing of a market economy).  

All of these other functions and services are very important. Any malfunctioning can trigger severe 
welfare losses. For example, the recent financial crisis had its origin in the very bad “manufacturing” 
of new claims, i.e. subprime mortgages granted to American low income households to help them 
buy overvalued homes. But badly designed liquidity services can have particularly devastating 
effects. Indeed, one of the dominant ways of providing liquidity services is for financial institutions to 
invest in illiquid assets while financing themselves with short term debts. As a result they support 
what is called a “liquidity risk” and may be vulnerable to panics and runs. As illustrated by so many 
crisis, liquidity risk in financial institutions provides the fuel which may transform a localized banking 
problem into a systemic crisis, with possibly a total collapse of the financial sector if the lender of last 
resort is not strong enough to stop the spread of contagion. Reinhart and Rogoff (2009) emphasized 
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this characteristic common to “Eight Centuries of Financial Folly”2. The recent crisis was not so 
different. It was probably because of the scale of liquidity risks that existed in various parts of the 
world financial system prior to the subprime crisis that the 2007-2009 financial crisis was so severe 
and triggered global losses much larger than the inevitable “natural” losses resulting from a more 
orderly correction of the US real estate market. 

So, as a result, regulators have put on top of their agenda various subjects directly linked to the 
provision of liquidity services. We can mention the introduction of constraining liquidity ratios for 
banks, the regulation of money market funds or the current discussion around the repo market.  

The objective of this paper is to look at the way “liquidity services” are concretely provided and to 
revisit the specific market failures which give their rational – or not - to traditional public 
interventions – liquidity back-stop provided by central banks – and new ones – the multiple new 
regulations under discussions.  

We stress the bad incentives introduced by existing public policies. The Lender of Last Resort 
encourages maturity transformation by banks while well-organized secondary markets and well-
supervised collective investment funds arguably provide liquidity services in a much more efficient 
way. Conversely, banks have a comparative advantage to monitor debtors, but the tax system 
encourages the disintermediation of credit risks. Strangely enough, in this biased competition 
between intermediated and disintermediated finance, each side is thus encouraged to do what it 
does less well than the other. 

The paper is organized as follows. Section 1 describes the role of the different liquidity providers. We 
argue that the way the system is organized, with a key role for maturity transformation by banks, has 
a lot to do with the refinancing back-stop provided by a historically generous Lender of Last Resort. 
Another financing circuit would be possible with banks financed in a more stable way and a more 
important role played by securities secondary markets. We also highlight how collective investment 
schemes strongly enhance in normal times the liquidity provided by these secondary markets. It is in 
general much easier to trade mutual funds shares than the individual securities in which they invest. 
Bundles of assets, especially mutual funds and banks’ shares, are less exposed to asymmetric 
information thanks to the law of large numbers and tend to be more liquid than the underlying 
assets. Section 2 starts the discussion of market failures by rounding the usual suspects: externalities 
and asymmetric information. We argue that these apparent market failures are made much worse by 
the distortive impact of some public policies. Tax biases encourage the trading of information-
sensitive securities which would be better kept inside banks’ balance sheets and the generous Lender 
of Last Resort gives incentives to push maturity transformation too far. However, before jumping too 
fast to a liberal set of proposal, section 3 looks at another group of closely related market failures: 
bounded rationality and information as a public good. Characterizing the market failures related to 
financial information is not that easy. Financial Information is to some extent both non-rivalrous, i.e. 
its accuracy is not reduced if it is disseminated, and rivalrous, i.e. there is sometimes a strong private 
benefit to hold it before others. As a result, financial information is a sort of mix of pure public good 
                                                           
2 “Perhaps more than anything else, failure to recognize the precariousness and fickleness of confidence – 
especially in cases in which large short-term debts need to be rolled over continuously – is the key factor that 
gives rise to this-time-is-different syndrome. Highly indebted governments, banks, or corporations can seem to 
be merrily rolling along for an extended period, when bang! – confidence collapses, lenders disappear and a 
crisis hit”, Reinhart and Rogoff (2009), Preamble.   
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and common-pool resource. Section 4 looks more precisely at the policy implications of these 
apparent or real market failures. It stresses the importance to better regulate how collective 
investment funds in competition with the banks provide some of the liquidity required by investors. 
In normal times, mutual funds may have a competitive advantage to provide liquidity to investors. 
Yet, unlike closed-end funds, badly managed open-ended funds may suffer from runs. Due to 
“bounded rationality” and the public good nature of information, it is an open question whether 
investors alone can impose best practices as far as valuation and redemption policies are concerned. 
Indeed, this question has recently emerged as a major theme in the IMF’s cartography of risks (see 
IMF (2015)). But mostly, this section discusses how to correct some of the bad incentives introduced 
by existing public policies. A key issue is how public authorities should react in the future in relation 
to stressed markets or financial institutions (Lenders of Last Resort or Liquidators of Last resort?). We 
insist on the risks of “constructive ambiguity” where the market has to function without much 
visibility regarding how public authorities will manipulate the various “put” or “calls” they legally 
manage. Indeed, a market needs well-defined property rights and Appendix C provides a simple 
model in which badly exercised resolution powers by the Liquidator of Last Resort may in extreme 
cases simply destroy the equity market. In times of crisis, better incentives would probably be 
introduced by Investors of Last Resort buying at market prices some of the securities issued by 
stressed financial institutions. We conclude with a few observations on future research.  

1/ Overview of liquidity providers  

There are two ways to hold a liquid portfolio of financial assets. One can buy long-term securities 
which are easy to sell on secondary markets, or one can invest in short-term assets, in which case 
there is no need of a very active secondary market since, in the absence of a credit default, the 
money will be reimbursed shortly at the agreed date.  

As a result the financial sector can provide liquidity to investors through two main channels: by 
insuring that secondary markets exist and are active or by providing “maturity transformation 
services” which means that financial institutions may finance by short term liabilities the long term 
assets they hold on their balance sheet.  

The liquidity provided by secondary markets….with the help (or not) of collective investment vehicles 

Let’s start by examining briefly how the financial sector may offer to the investors the benefits of 
“liquid” secondary markets, i.e. markets where investors may sell their assets with low transaction 
costs. A liquid secondary market needs (i) many participants active in the market and ready to 
transact and (ii) little difference of information between these participants concerning the 
fundamental characteristics of the assets which are traded. As it is well known, asymmetric 
information is indeed the worst enemy of liquidity in secondary markets since when an investor 
wants to sell, the potential buyers will fear that this selling decision may be based on superior 
information and as a result may rationally adjust downwards their own view on the fundamental 
value of the offered security. As stated by Tirole (2006): «The chief determinant of whether a claim 
can be easily traded in a secondary market (is “liquid”) is the symmetry of information among 
investors about the value of the claim” (page 81).  In other words, market liquidity may greatly suffer 
from the difficulty for potential counterparties to differentiate orders based on new information 
from orders triggered by other reasons (sellers facing liquidity shocks and in need of cash, or sellers 
having changed their belief without any new information).  



5 
 

So the liquidity of a market depends very much on the quality of the shared information provided to 
most participants, either by the issuer’s disclosures (interim reports, warnings…) or the widely 
distributed research of some analysts (rating agencies, sell-side analysts). Obviously, the size of the 
market matters greatly: when the outstanding amount of a given security (or a set of closely related 
securities) is large, many participants are likely to be active (market makers and other investors) and 
the information provided to the market as a whole (asymmetry-free) is likely to be of better quality 
(more sell-side analysts, better monitoring and control of the issuer disclosures….)3.  

The role of collective investment vehicle is important as professional fund managers, contrary to 
retail investors, have a permanent presence in markets and may be ready to exploit prices 
opportunities. Moreover Da, Gao and Jagannathan (2011) explain that “since fund managers often 
hold an inventory of stocks in order to track their performance benchmarks, they have a natural 
advantage in making a market in those stocks. Moreover, the superior knowledge about the stocks 
covered by a manager will help in the market-making activities by minimizing potential losses that 
may arise from trading with those having an information advantage”4.   

But collective investment vehicles can provide liquidity services to investors in a much more radical 
way than simply being active counterparties in the secondary securities markets. Very often, open-
ended mutual funds do not fully pass on to the investors who buy or sell shares in the funds the full 
costs of dealing in secondary markets. In many cases (the majority?), there is a single Net Asset Value 
(NAV) per share based on the mid-quote prices of securities held by the fund, with no entry or exit 
fees. These valuation rules coupled with the possibility to redeem the shares at short notice bring a 
lot of liquidity to investors. Indeed, this is one of the key competitive advantages of the mutual fund 
industry. As John Bogle (1994), founder of Vanguard explains, “the third principle of mutual fund 
investing is liquidity. Mutual fund shares may be acquired or liquidated at a moment's notice at the 
fund's next determined net asset value per share. What is more, there is no direct cost of market 
impact, wherein buying securities tends to drive prices higher and selling securities tends to push 
prices lower. Nor is there a charge when shares are liquidated (although in some cases a 1% 
redemption fee is charged and in other cases a contingent deferred sales load may be assessed). 
Owning securities individually, of course, is also apt to provide a reasonable level of liquidity. 
However, mutual funds can easily be converted into cash at a fraction of the cost you would incur in 
selling individual stocks or bonds. More, the ability to switch easily among different investment 
options provides remarkable flexibility in building a diversified portfolio, especially considering the 
costs involved in exchanging individual securities” (page 53). 

There is in general no free lunch in financial markets and it is important to understand how this 
liquidity boost is economically made possible. One of the possible views is that the current investors 
in the fund are implicitly subsidizing the entry and exit into and out of the fund since they transact 

                                                           
3 We’ll not discuss in this paper how various types of secondary markets (OTC versus centralized trading 
mechanism) manage to match buyers and sellers. See Duffie (2012), chapter 1, for an overview of the key 
conceptual questions raised by this competition between different types of markets.    
4 However, this information advantage is a mixed blessing for the market liquidity since it may dissuade less 
informed investors to trade. Indeed, Da, Gao and Jagannathan (2011) found that funds with consistently high 
performance are more likely to be liquidity-absorbing impatient traders than liquidity providers. In this respect, 
sell-side research, the analysis of fundamentals widely distributed to market participants, is much more 
conducive to liquidity than buy-side research (the proprietary internal research produced by investors). We 
return to this issue later.  
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with the new and the leaving investors at non-market prices. Within this view, there is no reason why 
the more stable investors in the fund should not be paid for the liquidity service they provide to the 
others. Thus, this may justify what is called a dual pricing system with two different prices based not 
on the mid-quote prices but respectively on the bid and ask prices of each security. However, it 
should be clear that with such a system stable investors in the fund could be over-compensated for 
the service they provide. As long as outflows and inflows are broadly balanced, the liquidity provided 
by a single pricing at mid-quote has no cost for the stable investors since the fund manager does not 
have to transact on their behalf in secondary markets to rebalance the fund portfolio. With a full 
dual-pricing system based on bid-ask prices, the cross-subsidies between stable and instable 
investors may well be in favor of the former as they would gain from offsetting inflows and outflows. 
Indeed, from a theoretical perspective, the problem with a full dual-pricing system based on bid-ask 
prices is that making markets in a bundle of securities – which is what fund managers are really doing 
on behalf of the stable investors when they process buy and sell orders – is not the same as making 
markets in each of the securities making the portfolio. In normal times, it is much more difficult to 
get an informative advantage on a bundle of diversified asset than on a specific security. So, in 
normal times, most of the inflows and outflows in a mutual fund are not based on information 
asymmetry but on pure liquidity shocks which can be accommodated by the fund at no or little cost.  

Therefore, one can defend that part of the liquidity services provided by mutual funds do not come 
from cross-subsidization between different categories of investors but is indeed explained by a sort 
of free lunch : thanks to the mutual fund industry, many final investors efficiently trade some 
bundles of assets instead of individual securities. Tirole (2006) made a similar point with respect to 
other bundles of assets: “This flight to low-information-intensity securities takes multiple forms, and 
debt is only one of these. Another way of limiting costly trade with speculators is to buy bundles of 
indices on the grounds that they are less exposed to asymmetric information ‘thanks to the law of 
large numbers”: stock index futures, closed-end mutual funds, real-estate investment trusts, etc..” 
(page 460).  

However, it is probably not without reasons that Tirole did not mention open-ended funds. The lunch 
here is not completely free and this provision of liquidity is not without risks. When the flows 
become unbalanced, single mid-quote pricing will trigger costs for the stable investors as the fund 
will have to buy or sell assets in the secondary market at prices non consistent with the NAV per 
share. In particular, when there are some significant outflows in a fund invested in assets not 
perfectly liquid, the fund manager has the choice between two unpalatable solutions. The first one is 
to keep the structure of the fund unchanged and sell the securities without taking into consideration 
whether they are liquid or not. Remaining investors will take an immediate hit as they will support 
the full difference between the selling price and the mid-quote price used to calculate the NAV. The 
second is to sell only the liquid securities to minimize the dealing costs. However, the structure of the 
fund can become unbalanced and remaining investors may be encouraged to leave since it will 
become more and more difficult for the fund manager to sell the remaining illiquid assets.     

As a result, open-ended funds which provide liquidity in normal times may be exposed to runs when 
securities markets become less liquid. As soon as there is a risk of significant outflows, there is an 
incentive to leave the fund first to avoid subsidizing those who sell their shares. Obviously, this risk of 
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run is very much aggravated if there is a bias in the valuation process and if the NAV per share is not 
estimated at mid-quote prices, but at higher prices to avoid showing losses5.   

In order to avoid this risk, open-ended collective investment vehicles may choose to reduce the 
liquidity they provide:  

- Those who sell shares may have to give notice some significant time before the chosen 
redemption date. Moreover, so-called “gates” can limit the amount of withdrawals from the 
fund during a given redemption period. Notice and gates, which in some way destroy some 
liquidity, are widely used by hedge funds.  

- The valuation process may try to suppress any subsidy in favor of those who sell their shares. 
As discussed before, this can be done through the use of dual prices. But, in normal times 
when outflows and inflows are broadly balanced, this liquidity reduction may be considered 
as unnecessary from a welfare point of view. A popular alternative to dual pricing is full or 
partial “swing pricing” which keeps in normal time a single price calculated using the mid-
market value of the fund's investments, but allows the manager to swing the price up (or 
down) to protect the investors from the costs of buying (or selling) investments as others join 
(or leave) the fund. These alternative valuation techniques seem to become more popular 
following the 2007-2009 financial crisis. The reason seems to be less the systemic fears than 
the desire to protect the shareholders from the costs of inflows and outflows. Swing pricing 
should improve the funds’ performance over time. We will come back to this issue in section 
4 when we discuss some policy implications.  

“Transformation” by financial institutions….with the help (or not) of the Lender of Last Resort  

Secondary markets are obviously a key source of liquidity for investors, but financial institutions 
other than mutual funds also play a key role through two channels on top of their market-making 
activities.  

Firstly, they can considerably improve the tradability of the claims on the economy. As already 
discussed in the context of mutual funds, any investment vehicle who pools a large number of 
diversified assets will be less sensitive to the consequences of asymmetric information. A large bank 
is such a vehicle since it holds many various loans on various entities. Moreover, a bank is subjected 
to many disclosure rules about the aggregate risks it takes and it is closely scrutinized by many 
outside observers (sell-side analysts, rating agencies). So naturally, on average, the banks’ shares and 
the bonds they issue are much more liquid in secondary markets than the assets they hold. For 
example, during the peak of the 2007-2009 financial crisis, some primary assets hold by banks turned 
out to be almost completely impossible to sell (corporate bonds, Sub-prime ABS…) while there was 
always an active, albeit very volatile, market in banks’ shares. By diversifying their assets and 
providing information on the aggregated risk they take, banks are mechanically huge providers of 
liquidity to investors. Admati and Hellwig (2013) speak of “liquidity transformation” (p158).  

                                                           
5 Indeed, this was the main reason why US Money Market Funds suffered a run after Lehman’s failure. US 
Money market funds seek a stable NAV (generally $1.00). If a fund's NAV drops below $1.00, it is said that the 
fund "broke the buck". Fund managers try to avoid at all cost to break the buck to preserve their reputation. 
But there is a strong incentive to run if the true market-to-market NAV per share is significantly below $1.0. 
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It is important to note that this key role is in some way independent of the structure of their 
liabilities which can be made of shares, medium-term bonds or short-term deposits or securities. 
However, it is generally admitted that banks can extend further this primary role (holding in their 
balance sheet the credit they have distributed) by deciding to finance short term their long term 
assets. This “maturity transformation” can be done through the collect of deposits or through the 
issuance of various sorts of short term debts (unsecured or collaterized).   

Obviously, by this maturity transformation, banks can produce extremely liquid investment vehicle if 
they manage to fully protect the short term investors from any credit risk. And it will occur if the 
bank has enough equity/collateral to absorb any kind of short term negative shock. Short term 
investors in initially very strong banks, even unsecured creditors, will be able to exit at no cost while 
the bank is still solvent. Obviously, to estimate the risks involved in this short term debt or security, 
investors have to fully take into account the risks of “fire sales”, i.e. the second-round effects of any 
negative shock on any initially strong bank which may lead it to sell some illiquid assets at a discount. 
For secured short term debt, this “second-round” effect is explicitly taken into account by investors 
through the implementation of the “haircut”, the fact that the posted collateral is supposed to be 
more valuable than the loan it guarantees.  

Short term debt is perfectly liquid when it fulfills this condition (i.e. short term debt is backed by 
enough collateral explicitly –secured short-term debt - or implicitly – unsecured short-term debt - 
taken into account the potential “fire sales” losses). On the one hand, holders of the instruments can 
get their money back at no cost simply by waiting with no fear the scheduled repayment. On the 
other hand, if the money is needed before and if the short-term security is traded in a secondary 
market, it should be rather easy to sell as it is an investment free of credit risk with no informational 
content.  

However, it seems clear that, at least here, there is no free lunch. The short-term debt can be made 
perfectly risk-free and liquid, but at the cost of more risk and, probably, less liquidity for the rest of 
the bank’s liabilities. As explained by the Liikanen report (2012) which discussed the future of 
banking in Europe: «A bank's traditional core business – taking short-term deposits and granting 
longer term credit – is prone to bank runs. A bank is not able to pay out all depositors, as its assets 
are partially locked up in long-term assets, and as soon as there is a doubt about a bank's solvency, 
all depositors will try to be first in the line to recoup their deposits » (page 83). This flight will involve 
not only the depositors, but all the short-term creditors, except maybe those protected by high-
quality collateral6. Shareholders and holders of the long-term debt will support all the credit and 
market risks taken by the bank, plus the risk of “fire sales” in case the bank loses access to the credit 
market. With more risks pretty hard to evaluate, it is also very likely that the liquidity of equity and 
long-term debts may be negatively impacted.  

As a result, for “a representative investor” holding all the liabilities issued by the bank, “maturity 
transformation” increases his risks and is unlikely to improve the overall liquidity of its portfolio. So 
what is the benefit for banks and why do banks get engaged at all into this “traditional core 
business”? Indeed, if they want to maximize the overall market value of their liabilities (equity and 
various debts), it seems that they should be financed in a stable way and avoid becoming vulnerable 

                                                           
6 There is a large littérature on the coordination problem faced by short-term creditors and on the kind of 
negative news which can trigger a run. See Allen, Carletti and Gu (2015), page 34, for a recent survey.  
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to rollover risks. This is a key observation which does not seem to be always well recognized in the 
large literature dealing with the “manufacturing” of liquid claims by the financial sector.  

Obviously, this question is very much related to the similar question raised about the overall amount 
of debt – both short term and long term – in the economy relative to the equities issued by 
corporations. Since Modigliani-Miller (1958), M&M in what follows, we know that in “perfect” 
markets, there is no value added for the investors in increasing the debt-leverage of the companies. 
What is gained in the equity rate of return is just lost as a result of higher risks. So, companies should 
be neutral about the structure of their liabilities and indeed they should even minimize leverage if 
deadweight losses linked to a possible bankruptcy exist. The same applies to the debt maturity: the 
costs of fire sales – the equivalent to the deadweight losses triggered by bankruptcy - seem to tip the 
balance in favor of stable funding patterns.   

We know the traditional reasons given by the literature to explain that companies could have 
incentives to lever their balance sheet despite the deadweight losses of bankruptcy. It is interesting 
to see how they illuminate – or not - the debate on the role of maturity transformation by banks. 

First of all, the tax system in most countries strongly distorts the financing choices as equity financing 
is generally more taxed than debt financing. The details depend on the specific tax rates of various 
incomes (corporate income, dividends, interest, capital gains), but in general the deductibility – total 
or partial depending on the countries – of interest payments from the corporate profits taxed  at the 
company’s level is not fully compensated by the rules prevailing at the personal taxation level. The 
combined corporate and personal taxations make generally debt finance much more attractive. It is 
surprising that this tax bias has not gained until recently more attention in discussions about building 
a more stable financial sector, since this distortion is just creating the wrong incentives for both 
financial and non-financial companies.  

Secondly, the modern corporate finance literature stresses that debt financing may improve the 
monitoring of the companies’ managers (see Tirole (2006) for a presentation of the very large 
literature dealing with managers’ incentives and monitoring).  This is a very complex issue where 
many mechanisms are competing to try to limit the effects of asymmetric information (i.e. moral 
hazard and adverse selection). The efficient way to control the managers is not necessarily the same 
in large public quoted firms, where many mechanisms have been set up to try to protect the 
shareholders, and in a small unquoted business. In some way, the analysis should be sectors, legal 
forms and sizes specific. Admati, De Marzo, Hellwig and Pfleiderer (2013) provide an interesting 
analysis of the role that debt may specifically play for disciplining bank managers. They are quite 
skeptical that the high level of banking debt may be explained by its disciplinary properties. The main 
governance problem to solve in the banking industry seems to be “the problem of excessive risk 
taking, which is exacerbated when leverage increased” since management and shareholders share 
the losses but not the gains with the debt holders.  

On top of tax-based and information-based explanations of the high level of debt in modern 
economies, it is also necessary to mention the role of investors’ heterogeneity to explain the 
issuance of debt. The actual investor base is not made of identical “representative investors” but of 
investors of various wealth, risk aversion, information or investment horizon. If a large part of the 
population only wants very safe investments and is reluctant to stand any kind of equity risk, as it is 
the case in many countries, it is clear that the corporate financial and non-financial sector – or the 
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public sector - will have to adapt and provide a mix of securities of different risks (including risk-free 
securities for the more risk-averse). In other words, without frontally contradicting M&M conclusions 
in normal times, the observed financing structure may simply be demand-driven and very much 
dependent on the heterogeneity of the investor base (see for example Appendix D for a stylized 
description of how heterogeneous risk aversions lead mechanically to a high level of debt). This key 
rational for the existence of various forms of debts is for example described by Allen, Carletti and 
Marquez (2014), who based the M&M violation in their model on limited market participation7, and 
Gorton and Pennachi (1990), who introduced some heterogeneity in information rather than risk 
aversion. Heterogeneity may induce financial fragility: in extreme cases, the financial system can find 
it quite difficult to adapt to a very polarized community with a large part of it extremely risk-averse 
and a small (insufficient?) part of it ready to support to some extent the incompressible investment 
risks associated with the existing capital stock.  We’ll come back several times to this theme in the 
rest of this paper, and we’ll discuss its implications for public policies.   

How can these three elements explain not only the mix between equity and debt, but also the 
maturity of outstanding debts and the job of maturity transformation done by financial institutions?  

The tax bias does not seem to differentiate significantly between short term and long term debt. As a 
monitoring device, short term debt has in principle some advantages as managers are permanently 
under the control of short term creditors (as, for example, in the theoretical models of Diamond and 
Rajan (2001) or Rochet and Vives (2004)). However, as stressed by Admati, De Marzo, Hellwig and 
Pfleiderer (2013), it is hard to imagine that for the bank shareholders the best way to control 
managers is to bear some significant liquidity risk and to accept fire sales of assets in case of doubt 
about the bank’s solvency.  

The very strong demand for safe assets by a large part of the investors’ community looks like a much 
more attractive explanation for maturity transformation, as for a given issuer short term debt is by 
construction less risky than long term liabilities. Indeed, this theme is very present in the literature 
trying to identify the more fundamental reasons behind the deep 2007-2009 crisis, since the 
heterogeneity of the investor base may have increased in the last two decades (more money 
invested by risk-averse central banks or the highly profitable corporate sector in some countries - so-
called cash pools -, less role for traditional stable long-term investors like defined benefits pension 
funds…)8. In this respect, it is interesting to note that, following Diamond and Dybvig (1983), 
“maturity transformation” is generally linked in the literature to the provision of liquidity services, 
while its true economic function may often be to produce safe assets (liquidity being a sort of by-
product of the safety attribute).    

However, it should also be noted that there are other modern ways to share risks between different 
types of investors and produce the required risk-free assets without bearing the cost of potential fire 
sales at a discount.  For example, by issuing “covered bonds”, banks are able to produce extremely 
safe assets since investors benefit from a "dual recourse" (i.e. against the issuer and against the 

                                                           
7 In the same spirit, DeAngelo and Stulz (2014) recently argued that banks’ “high leverage is the result of 
intermediation that is focused on the optimal production of (privately and socially beneficial) liquid financial 
claims”. A key point in their analysis is that banks are “contracting with parties that are willing to pay a 
premium for safe/liquid claims because they have impaired access to capital markets”.  
8 See for example Poszar (2014), Gorton and Metrick (2012) and before the crisis Bernanke (2005) on “the 
Global Savings Glut”.  
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collateral backing the bonds). This sort of Asset Backed Securities are not short term assets, but 
nevertheless are quite liquid in secondary markets as they are considered (almost) perfectly safe. 
Indeed, the issuance of this type of ABS has increased since 2007 (see the following chart taken from 
IMF (2013)). But it still represents a small part of banks’ liabilities in most countries.  

 

If there was a deep desire to share risks in a direct way rather than by using maturity transformation, 
one can imagine that banks could also produce risk-free assets simply by issuing “super senior” 
medium term bonds with a higher degree of seniority than other senior liabilities (in particular 
“super senior” floating rate notes if there is the desire to suppress the duration risk). In period of 
market stress, it may not be easy to judge the quality of the various pools of collateral backing in last 
recourse the covered bonds and this difficulty may have a negative impact on these bonds’ liquidity. 
The liquidity of super senior bonds backed by the totality of the bank’s assets would probably be 
more robust. Yet, strange as it may seem, shareholders and the full investors’ community have 
historically preferred to use maturity transformation as the main way to produce safe assets rather 
than explore actively other more direct techniques (relying on the liquidity provided by secondary 
markets and mutual funds).  

We will come back later on some complex market failures that may explain – or not - this situation, 
but there is at least one rather obvious explanation: there is no level playing field for this competition 
between those two rather different ways of sharing or “tranching” risks, i.e. producing safe and liquid 
assets from a given pool of diversified assets (i.e. maturity transformation, dangerous for the 
shareholders, versus the direct issuance of safe medium-term securities backed directly or indirectly 
by the assets hold by the banks). There are indeed two huge public interventions in favor of maturity 
transformation by banks.  

On the one hand, banks benefit from the guarantee given to deposits, even very large deposits 
(€100000 in the Eurozone and $250000 in the US). On the other hand, banks know and their 
creditors know that they can also benefit from lender of last resort interventions in case they are cut 
off from their short term financing, in order to avoid destabilizing fire sales. As long as an institution 
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looks like illiquid but solvent – more on that later – the LLR (Lender of Last Resort) stands ready to 
bring the needed short term financing. As stated by the IMF (2008) : “The higher return generally 
expected from longer maturity assets, the low frequency and systemic nature of liquidity crisis 
combined with the limited liability of stockholders, deposit insurance, and the likelihood of central 
bank emergency operations, all encourage individual banks to underinsure against liquidity risk by 
holding insufficient liquid assets or liquidity facilities”.  

LLRs were particularly active during the 2007-2009 financial crisis (see Domanski, Moessner and 
Nelson (2014)) and there is little sign that this policy of “liquidity insurance” will radically change in 
the future. As Mark Carney, Governor of the Bank of England and Chairman of the G20's Financial 
Stability Board, stressed recently, central banks should stay “open to business”9. As a result, maturity 
transformation is quite naturally the most cost efficient and dominant way to produce safe assets to 
the public. There are many benefits once the risks of fire sales have been suppressed thanks to the 
“liquidity insurance” generously provided by the public sector :  offering of very simple short-term 
products easy to understand by the investors,  implicit sharing of risk associated to “constructive 
ambiguity”, since the LLR may again be in the future constrained by the too-big-to-fail harsh reality10. 
As it is well summed up by Perotti (2013): “The essential structure of banking is about funding risky 
assets with demandable debt.” “Banks are special as they can support long-term investment at a low 
funding cost, thanks to their (perceived) ability to promise liquidity on demand. This promise is made 
credible by deposit insurance and access to central bank refinancing, and enables very high bank 
leverage. »  

By providing potential access to short term finance at non-market conditions, the LLR allows banks to 
easily provide the investors with very safe and liquid investments (deposits, short-term securities) 
without costs, or even a gain, for the shareholders, as there is no more risk of fire sales and some 
implicit risk-sharing with tax-payers. Thus, LLRs allow the banking sector to increase its role as a 
direct provider of liquidity and ultra-safe assets alongside secondary securities markets. 
 
However, this huge public intervention into the inner working of markets is probably not costless. 
The public guarantee of deposits may trigger some direct cost for the taxpayer whenever banks fail. 
To limit this risk, public authorities need to strictly monitor the solvability of insured institutions 
(more on that later).  Maybe more important, a lot of instability may come from the so-called 
“constructive ambiguity” which has traditionally characterized the LLR’s operations. Banks know that 
their access to emergency lending (through for example the discount window in the US) may be 
                                                           
9 Mark Carney (2013): “140 years ago in Lombard Street, Walter Bagehot expounded the duty of the Bank of 
England to lend freely to stem a panic and to make loans on “everything which in common times is good 
‘banking security’.” Bagehot was particularly scathing on the Bank’s failure at that time to state a “clear and 
sound policy” on this general topic writing “...until we have on this point a clear understanding with the Bank of 
England, both our liability to crises and our terror at crises will always be greater than they would otherwise 
be.” 140 years on, the Bank has a clear and sound policy. It is set out in a revised Sterling Monetary Framework 
(SMF), published today. The new framework builds on the lessons learned throughout the financial crisis and 
draws on the recommendations made by Bill Winters in his review of our system. Five simple words describe 
our approach: we are open for business”.  
10 This may change in the future with the introduction of new bail-in mechanisms (more on that later), but in 
order to avoid panics, the LLR has sometimes been constrained to share the losses of a failing institution 
(illiquid and insolvent). Indeed, this too-big-to-fail policy introduces a fourth explanation, specific to banks, to 
why the shareholders may choose a highly leveraged financing structure, see for example Admati and Hellwig 
(2013). 
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adjusted in times of crisis. It is very hard for private markets to operate smoothly in times of stress if 
the “put” given to financial institutions (i.e. the right to access central bank refinancing in case they 
are cut off the short term lending market) is not well defined both in terms of conditions of access – 
collateral policy and extent of the too-big-to-fail constraint - and costs – both direct and indirect 
(reputation risk, consequences for the management…).  
 
When a negative shock reduces the solvency of some institutions, it is very hard for other institutions 
to assess short-term counterparty risks when so much depends on the willingness of the LLR to 
support those cut-off from the market to avoid the risk of destructive fire sales11. An uncertain “put” 
may contribute to the instability we observe in the “liquidity market”, both in terms of market 
liquidity and access of some institutions to short-term refinancing12. Moreover, banks may have 
difficulties to estimate their true cost of capital, and this can have a negative impact on their 
investment choices (more on that later).  
 
Indeed, with the 2007-2009 crisis, regulators have concluded that this traditional model – huge 
maturity transformation by financial institutions made possible by the “put” supplied by the LLR – 
has failed and that, on top of more stringent solvency regulations, maturity transformation has to be 
limited. Yet, the tension between two somewhat contradictory objectives – answering the private 
sector pressing demand for liquidity while protecting financial stability - is well illustrated by how the 
Liikanen report (page 74) described the difficulties to calibrate one of the new liquidity ratios (NSFR): 
«the determination of the final details of the NSFR contains a balancing act between enabling banks 
to engage in maturity transformation vital for the real economy, while reducing the reliance on 
destabilizing, short-term market funding to a sufficient degree ».  In the same spirit, in a study of past 
liquidity crisis, the IMF (2008) notes that “The longer a bank must be able to survive on its own, the 
more liquid assets it needs to hold, and the less efficient the banking system will be in providing 
maturity transformation services to the economy”.   

But does this huge direct and indirect involvement of the public sector as “liquidity booster” make 
sense at all? Secondary markets – for securities issued by financial and non-financial companies – and 
collective investment vehicles trading in these secondary markets provide liquidity. Unfortunately, in 
most of the discussions on this topic, there is little recognition of this precious liquidity that banks 
directly provide without maturity transformation, thanks to the issuance of various sorts of medium-
term bonds actively traded in secondary markets.  Indeed, “liquidity creation” is generally narrowly 
defined as the risky reliance on deposits and other short term debts (see the recent review of the 
literature by Bouwman (2015)13). But in the real modern world of active secondary markets and 
mutual funds, what are the fundamental market failures public authorities try to correct? In one 

                                                           
11 This ambiguity was spectacularly illustrated in 2008 by the different fates of Bear Stearns, which was saved, 
and six months later Lehman Brothers, which was not. 
12 When financial institutions are uncertain about their access to short term refinancing – from the private 
markets or the LLR – they may value the assets which are the most easy to sell if necessary. As a consequence, 
the liquidity premium is likely to rise. Brunnermeier and Pedersen (2009) analyze this kind of vicious loop 
between market liquidity and funding liquidity.  See also IMF(2008) which describes precisely the first phases of 
the 2007-2008 liquidity crisis.   
13 Page184: “Liquidity creation” refers to the fact that banks provide illiquid loans to borrowers while giving 
depositors the ability to withdraw funds at par value at a moment’s notice. Page 187: liquidity risk is an 
unavoidable companion to the bank’s basic economic function of being a liquidity creator.  
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word, are we sure that the efficient provision of liquidity services and the related production of 
“ultra-safe” assets really require today from a general welfare perspective both on the one hand an 
active LLR encouraging maturity transformation and on the other hand stringent liquidity regulations 
to avoid too much use of this financing “put” ?  
 
The next two sections will be devoted to this search of the market failures explaining the current 
rather paradoxical public policies. We will not take them for granted as it is often the case14. We’ll 
start by discussing the consequences of externalities and asymmetric information. They are the 
“usual suspects” as far as financial market failures are concerned. Then, we’ll turn our attention to 
“bounded rationality” and information as a public good.  
 

2/ Market failures in the provision of liquidity services: rounding the usual suspects  

As usual, most of the literature on market failures regarding the provision of liquidity services point 
out two “usual” suspects: externalities and asymmetric information. However, we tend to believe 
that their role should be qualified for several reasons.  

Externalities 

When an institution – bank, mutual fund - is subject to a run and lose access to short-term funding, 
others may be affected through various channels. There is even a risk of a collapse of the entire 
financial system (systemic risk) and, with the hindsight of the 2007-2009 financial crisis, more and 
more analysts or policy makers stress various negative externalities:  

- “Fire sales”. Sales of assets at a discount may have negative consequences on other 
institutions exposed to the same assets and, in fine, on the performance of the real economy 
(see Shleifer and Vishny (2011) for a general review of literature on fire sales). 

- “Contagion”. The fact that an institution falls into the “bad equilibrium” may have negative 
consequences for all other institutions in the same situation, even if they do not hold the 
same assets. The sheer possibility of a “bad equilibrium” is likely to limit the counterparty 
risk investors are likely to accept on this kind of institution.  

Thus, the existence of externalities and systemic risks seems to be well established and to justify 
some significant public interventions to limit the risks of runs or contain their consequences (LLR, 
regulations of liquidity…).  

However, the fundamental sources of these externalities need to be well understood. What we 
observe is obviously not the working of a “free” market, but a market in which all the actors try to 
take into account the effects of the liquidity backstop provided by monetary authorities, including 
sometimes the too-big-to-fail constraint. Thus, what we interpret as fundamental externalities may 
simply be one of the consequences of bad public incentives.  “Fire sales” and “contagion” may reflect 

                                                           
14 For example, Carlson, Duygan-Bump and Nelson (2015) provide some rational for the puzzling 
coexistence between the LLR and liquidity regulations. Yet, they acknowledge that, while banks have 
fairly illiquid assets funded with runnable liquidities, they “take as given that such liquidity 
transformation is socially valuable”.  
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the chaotic response of a distorted system following a negative shock on the solvability of a set of 
market participants. It is rather difficult to guess what kind of dynamics would be observed in 
sophisticated modern financial markets with less “liquidity insurance” by public authorities, and 
maybe as a result much more medium term or long term funding across the system.  Could it be that 
far from being a rational answer to the existence of fundamental externalities, the LLR has rather 
become the main obstacle to the efficient provision of liquidity services?    

Indeed, the most natural theoretical answer to the question “what would happen in a market with 
no public liquidity insurance?” is that rational managers/shareholders would not take too much 
liquidity risk, but rather respond to the demand for low risk assets by a mix of cautious maturity 
transformation and, above all, direct risk tranching (explicit collateralization of some medium term 
liabilities and/or issuance of super senior bonds). Mutual funds could help by investing in these low 
risk medium term securities issued by financial institutions, and boosting their liquidity as discussed 
in the previous section.  

Negative externalities due to fire sales and contagion should not be taken as granted. Maturity 
transformation large enough to lead to the risk of devastating runs is not something which is 
supposed to happen naturally, taking into account the deadweight loss triggered by fire sales. The 
change of funding patterns that we have just considered is an illustration of a key point made by 
Shleifer and Vishny (2011): “If market participants consider the possibility of fire sales before they 
arise, the conditions of borrowing and lending should reflect the risks of fire sales. In this situation, 
there might be no social losses from pecuniary externalities and no over-borrowing relative to the 
social optimum”. It does not mean that fire sales would necessary completely disappear, but with 
more robust bank funding, their effect would be mainly redistributive,  negative for the holders of 
the securities involved, but positive for the investors able to buy them at a depressed price15. This 
kind of pecuniary interdependence should not be qualified as an externality.  

Yet, it is important to challenge this optimistic “natural” answer and to examine why banks, even 
with the right incentives, may fail to protect themselves adequately from the risk of contagion and 
fire sales (their own fire sales, or other banks’ fire sales). We’ll discuss in the next section the popular 
Diamond-Dybvig (1983) model of maturity transformation grounded on asymmetric information. 
Here, we address three potentially more serious reasons why M&M fundamental logic may be 
apparently violated and why banks may still find attractive to bear significant liquidity risks without 
the LRR protection: money as a medium of transaction, the “maturity rat race” and, above all, the 
possibly abnormal demand for risk-free assets from a heterogeneous community of investors.   

Money as a medium of transaction. Buying and selling mutual funds is quite easy, but yet households 
and firms may prefer to stick with sight deposits with a lower return whenever they plan some 
payments in the very short term. In other words, the fact that banks manage the payment system 
may imply some degree of liquidity risk. However, this incompressible liquidity risk should not be 
exaggerated. Short-term assets hold by households and companies are probably massively above 

                                                           
15 In March 16, 2008, Bear Stearns was taken over by JP Morgan, with some guarantees provided by the Fed. 
JPMorgan accepted to pay 2$ per share, while the shares were worth 60$ the week before. Faced with protests 
from shareholders, JP Morgan later raised its offer to 10$/share. JP Morgan got a large discount because Bear 
Stearns probably succumbed to a liquidity crisis: "Notwithstanding that Bear Stearns continued to have high 
quality collateral to provide as security for borrowings, market counterparties became less willing to enter into 
collateralized funding arrangements with Bear Stearns" (Christopher Cox, SEC chairman).   
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what they really need to pay their bills in the short term. Rather than transaction money, we are 
mainly speaking of precautionary investments made with no predefined horizons and these 
precautionary investments are opened to rational arbitrages. Indeed, most investors are already 
familiar with money market funds and they could switch to mutual funds invested in medium term 
safe assets issued by banks if that makes sense from a risk/return point of view. Banking has evolved 
quite a lot over the last two centuries: with modern financial systems and mutual funds easy to sell 
rapidly, there is no need for investors to park a lot of money in banknotes or low yielding short-term 
deposits simply to anticipate future payments16. Cochrane (2014), who calls for a “run-free financial 
system”, stresses as well the consequences of technological changes which make much less 
necessary the issuance of short term debts by banks. 

The maturity rat race.  Brunnermeier and Oehmke (2013) use this expression as they emphasize the 
importance of contractual externalities among creditors of different maturities. As already discussed, 
increasing the reliance on short term debt should have a negative impact on the total value of a 
company (debt+equity) whenever the risks of run increase significantly. This is why in the absence of 
a LLR there would be a common interest to maintain a stable financing structure, despite the 
apparently lower interest rates paid on safe short term debts. Yet, it is not impossible that 
shareholders may benefit in the short term from lower financing costs: increasing the riskiness of the 
company by surprise may trigger temporarily a transfer of wealth from the long term creditors – the 
unambiguous losers - to the shareholders. The importance of this mechanism should not be 
overestimated: in the long term, all sorts of creditors would lose from a fragile financial structure, 
since long term creditors would adjust the return they require in order to be compensated for an 
increased run risk. There is no free lunch for the shareholders and, in order to preserve their 
reputation, they should resist the temptation to suddenly break the rules of the game and rely more 
on short term debts. In any case, to maintain full credibility, they should welcome loan covenants 
that protect explicitly the holders of the long term debt. Indeed, there are little signs that this 
theoretical “maturity rate race” is a real problem for non-financial companies, which generally try 
hard to be financed in a stable way. Yet, Brunnermeier and Oehmke (2013) argue that financial 
institutions are different and have “high private costs of covenant adoption”. It is true that financial 
institutions rarely use covenants, but there is a rather obvious explanation: debt holders feel 
protected by the public supervision of banks and LLRs’ interventions. It is hard to believe that banks 
unprotected by LLRs would not try to adapt to a radically different business environment and would 
not be able to make a credible commitment in favor of a stable financing structure.  

Are there too many extremely risk-averse investors? To get an insight into this potential and more 
serious problem without too much formalization, let’s assume that 80% of the investors want only 
perfectly safe investments while only 20% are willing to bear the risks associated with the installed 
capital stock. Risk-sharing may be difficult. More precisely, it may be impossible to produce enough 
medium term perfectly safe assets by direct explicit risk sharing, since over several years the tail risks 

                                                           
16 In other words, it looks unlikely that nowadays we could be in the situation described by Stein (2012) where 
banks behavior is distorted by the large rent they earn managing the dematerialized money stock. In Stein’s 
model, banks may engage in a non-cooperative game to maximize their share of money seigniorage. At the 
equilibrium, there may be too many investments in risky projects, financed by the issuance of too much 
“money” and a large fire sale discount in case of a negative shock. And public authorities have to step in. But 
this dangerous quest to appropriate money seigniorage seems to better describe banking at the time Bagehot 
(1873) wrote “Lombard Street” than today. 
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may wipe out more than 20% of the value of the capital stock. In other words, if medium term tail 
risks are large enough, obviously more than 20% of the medium term securities will necessarily be 
exposed to some degree to these risks and will have to pay a risk premium. For many of these 
securities the risk premium could be quite small as the medium term worst tail risks may have a very 
small occurrence probability. Yet, significant medium term tail risks imply that more than 20% of the 
securities may suffer from some sort of limited short-term price instability (as the spread over risk-
free bonds may change, in particular in case of rating downgrades). Interestingly, maturity 
transformation seems to offer a kind of solution despite its drawbacks as a risk-sharing mechanism 
(i.e. the potential destruction of value due to fire sales). Short term investors have mechanically very 
strong priority rights on the asset of the bank and seem to be exposed only to the short term 
negative shocks which are unlikely to bankrupt a solvent institution. So it seems possible to produce 
a lot of 100% short-term safe debts despite the medium-term tail risks (in fact if you issue one-month 
debt backed on the companies’ assets, you can apparently finance the totality of the assets that way, 
minus obviously the haircut which protects the short-term creditor from the risk of fire sales). As 
Stein (2012) makes it clear while commenting an extreme model in which all the capital can be wiped 
out after two periods, maturity transformation can apparently produce more totally risk free debts 
than any other method of risk sharing. Thus, with extreme investors’ heterogeneity large scale 
maturity transformation seems unfortunately able to produce results that the direct tranching of 
risks cannot (i.e. impossibility to issue perfectly safe medium term bonds representing 80% of the 
liabilities).   

However, large scale maturity transformation is likely to lead to a risk-sharing mechanism which is 
not time consistent when most investors are very risk-averse. Rational investors should realize that 
at some stage, assuming a succession of negative shocks, the lack of investors ready to bear the 
investment risks is likely to trigger a catastrophic answer and a very large fire sale discount in case of 
a new set of negative shocks. Thus, in a bad equilibrium, without enough investors ready to bear the 
investments risks, markets based on maturity transformation may collapse. And rational risk-adverse 
investors unprotected by the LLR should not be ready to engage in a risk-sharing arrangement which 
is not robust (and as a result is indeed likely to collapse rather sooner than later)17. The truth is that 
maturity transformation cannot produce miracles, only temporary illusions: it is simply not possible 
to fully protect 80% of investors if there is a risk that in the medium term, with an unfortunate 
succession of negative shocks, more than 20% of the capital could be wiped out. At the end of the 
day, in efficient markets, investors’ risk aversion should constrain the risks taken by the productive 
sector. If a large part of the investors’ community is very risk-averse, banks and companies should 
invest in low risk technologies close to storage technologies. Only this reduction of underlying risks 
will allow in a robust way to provide 80% of risk free asset, either through maturity transformation 
or, much better, through the issuance of safe medium-term securities.  

Overall, the “externality argument” in favor of the public involvement in the provision of liquidity 
(the traditional LLR plus, maybe, new liquidity regulations) appears very weak. One should not 
underestimate banks’ leeway to finance efficiently the economy in a stable way without the help of a 
generous LRR. If rational financial institutions were to lose the underpriced public “liquidity 
insurance”, they would try to find the right balance between maturity transformation and the 

                                                           
17 In other words, in the absence of the LLR, rational risk-adverse investors should require extremely high 
haircuts on collateral if there is a lack of investors ready to bear the investment risks.   
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issuance of safe medium-term securities (“direct risk sharing”) to strictly limit the risk of having to 
sell illiquid assets at a sharp discount. As a result, if the demand for ultra-safe assets becomes very 
strong, in order to issue enough highly rated securities, banks would have to reduce the medium-
term tail risks they accept on their investments (maybe less sub-prime loans and more infrastructure 
investments…). In other words, the disappearance of the LLR would force more coherence between 
the risk aversion of the heterogeneous community of investors and the investments which are 
financed. This would be a welcome change which may render the financial system more robust (we’ll 
come back later to this question while discussing briefly the “incompleteness” of markets in section 
4).   

Yet, “bounded rationality” should also be taken into account. As we have just briefly discussed, it is 
very hard to evaluate in a dynamically consistent way the likely fire sales discounts in case of a run 
when only a minor part of the investors’ community may be ready to bear risks and buy the 
discounted assets. As a result the true extent of roll over risks (i.e. the risks of being a short-term 
creditor unable to escape fast enough if the company suffers a run) is extremely hard to assess. 
Unsophisticated risk-averse investor may well underestimate medium term tail risks and their 
possible consequences in the short-term (i.e. the possibility of a fully rational run triggered by an 
apparently minor bad piece of news). Thus, it is possible that, even without any kind of public 
insurance, financial institutions may still find easier to sell short-term securities rather than medium-
term securities with the same, or even lower, “true” underlying risks. As a result, the search for an 
optimal risk-sharing mechanism could be hindered to some extent by a significant part of the 
investors’ community not really understanding or participating in financial markets and looking only 
for simple short-term supposedly “safe” products18. Indeed, Gennaioli, Shleifer and Vishny (2013) 
stressed that there is a tendency to underestimate tail risks and argued that the structural 
weaknesses in the securitization process, prior to the 2007-2009 crisis, were not only the result of 
bad incentives (the generous LLR and the regulatory bias stressed by Acharya, Schnabl and Suarez 
(2013)) but also the consequences of “bounded rationality”.     

If better incentives were restored, the “rational” progressive change in financing patterns should be 
actively encouraged and closely monitored. We’ll come back to this subtle issue of “limited market 
participation/bounded rationality” and monitoring when we address more seriously the policy 
implications of this analysis. Yet, we must discuss before the second traditional “usual suspect” as far 
as market failures are concerned.   

Asymmetric Information and the provision of liquidity services  

We have argued that the observed vulnerability of financial institutions to runs is mainly the product 
of an inefficient risk-sharing mechanism (i.e. maturity transformation versus the issuance of medium-
term notes of various risks). However, there is a large amount of literature arguing that maturity 
transformation is socially valuable, as financial institutions may rationally try to find a solution, albeit 
imperfect, to the other key class of market failure: asymmetric information.   

But before discussing how asymmetric information may distort (or not) the financing choices of 
banks and provide as a result some justification to the generous LLR activities, we should come back 

                                                           
18 Other assets may benefit from this sort of bounded rationality: Krishnamurthy and Vissing-Jorgensen (2012) 
stressed that the Treasury debt in the US seems to benefit from a significant ultra-safety premium.  
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briefly to its most obvious and undisputable negative impact. We already stressed that information 
asymmetry concerning the value of various assets limits the ability of market-makers to provide 
liquidity in secondary markets. This is indeed a key fundamental obstacle to the provision of perfect 
liquidity to investors. However, this fundamental obstacle may be significantly aggravated by the tax 
bias between debt and equity that we have already discussed. We explained that banks are in large 
part an answer to this information asymmetry, as when investors trade banks’ shares or bonds, they 
trade a bundle of assets much less sensitive to asymmetric information. However, the tax system 
provides a significant incentive to bypass banks and trade directly the primary individual assets in 
secondary markets. In particular, the tax system promotes securitization (see Han, Park and Pennachi 
(2015)). The reason is that keeping the asset in the banks induces a fiscal cost as banks have to set 
aside some capital to bear this risk while equity is generally more taxed than debt. If investors bypass 
bank and hold directly the asset, they save this fiscal deadweight cost. Appendix A explains why this 
fiscal bias is very dependent on the level of risk-free interest rates. It depends also very much on the 
specifics of the various tax systems.  

It is probably not huge but has only some negative consequences:  

- There is a loss of global liquidity if relatively illiquid assets are traded directly in secondary 
markets rather than bundled with others within the securities issued by banks. 

- The monitoring exercised by secondary markets, thanks in particular to rating agencies, may 
be less efficient than the monitoring exercised by banks. Admati and Hellwig (2013), quoting 
several studies, remind us that “as securitization has become more widespread since the 
mid-1990s, the quality of mortgage loans has indeed declined” (page 58).    

- Concerning how the remaining assets kept in their books are financed, banks, as any other 
corporations, have incentives to use leverage as a way to reduce the tax burden. This 
contributes to the risks born by the banking sector. 

As stressed by Han, Park and Pennachi (2015), while it is well-known that corporate taxes create an 
incentive for excessive leverage, it is not yet commonly recognized that corporate taxes promote 
securitization. Moreover, the negative impact on the efficient provision of liquidity services is barely 
mentioned.  

Now, we can come back to the more subtle channels by which asymmetric information may impact 
the efficient provision of liquidity services. There is an important and influential amount of 
theoretical literature stressing that households should expect more than simply getting back their 
money when faced with a negative specific liquidity shock: ideally with perfect insurance provided by 
fully efficient markets, they should also avoid to be indirectly financially penalized by this adverse 
shock and get a return on their saving not too dependent on the actual duration of their investment. 
But obviously, asset markets cannot easily provide this kind of insurance (the price you get when you 
sell your assets is the same for everyone!). So faced with a liquidity shock, the impacted household 
will obviously get less interests on its safe holding (for example treasury bills) and, worse, may be 
constrained to liquidate its holdings of risky assets at a bad moment.  

Indeed, the welfare losses could be significant. But, any kind of insurer wanting to enter this 
potentially huge market will be faced with the fundamental asymmetry of information regarding the 
reasons behind the unexpected liquidation of the portfolio and the cost of this liquidation. Indeed, 
private sector insurers insure – partially - against the direct impact of the “accidents” of life (health 



20 
 

problem, car accident, fires…), not against the indirect negative financial consequences related to 
dealing in financial markets.  

However, there are many papers looking at the role that could be played by financial institutions to 
act as insurers and reduce the financial impact of negative specific liquidity shocks. The obvious key 
references are Diamond and Dybvig (1983) – D&D in the following- and Allen and Gale (2004), who 
extended the D&D analysis to a much more general setting in terms of institutions and shocks 
affecting the economy. 

In theory, one could imagine that financial institutions offer some complex deposit contracts in which 
there would be some form of insurance given to households having to liquidate their holding earlier 
than expected. In a very stylized model, D&D showed that these complex contracts would expose the 
banks to the risk of run. Thus, D&D is the most quoted reference in favor of public interventions 
(distortions?) in the market for liquidity services (insurance of deposits, LLR).   

Yet, actual deposit contracts are rather simple and do not seem to provide any sort of insurance: 
your return depends strictly on how long you have left your money in the bank. Indeed, as already 
stressed, it is hard to see the key benefits of holding deposits compared to investing in highly rated 
floating rate notes issued by banks and traded in active secondary markets. From an insurance point 
of view, deposits bring no value added. This should not come as a surprise: it is difficult to see what 
key informational advantages financial institutions would have compared to other potential insurers 
to control the reality of the liquidity shocks and avoid some opportunistic behaviors from households 
trying to benefit from complex contracts (i.e. withdrawing the money earlier to reinvest it elsewhere 
whenever it makes sense financially). Indeed, in a key paper Jacklin (1987) rightly insisted that D&D 
sort of contracts cannot work if households are active participants in financial markets. Finally, Allen 
and Gale (2004) confirmed:  “in reality, we do not observe such complex contracts”. As Tirole (2006) 
said, referring to the Jacklin critique: “Financial Markets force the yield curve back to the 
technological yield curve” (page 453). Broadly speaking, the return you get on your bank deposits 
depends on the duration of your investment and there is no risk-sharing or subsidies in favor of 
households impacted by specific liquidity shocks. Everyone gets his fair share of what is produced by 
the capital installed in the economy. Banks have many key functions, but they don’t avoid capital 
incomes to be redistributed between savers depending on the duration and riskiness of investments.   

However, this strong statement is likely to be challenged since it could be tempting to argue that only 
maturity transformation, with the help of the generous LLR, can bring short term savers a positive 
return since most efficient productive investments are long term and cannot be financed only by 
short term saving. However, in principle active secondary markets can do the job: they make it 
possible to finance long term projects with short-term savings since they allow the smooth changes 
of creditors/shareholders without having to stop the projects. As a result, the income produced by 
the long term investments is shared between the various generations of short-term savers who were 
involved at some stage. Interestingly, this key role of secondary markets seems to have completely 
disappeared from D&D. Indeed, in their model, the short term return on capital would be null in the 
absence of active financial institutions providing risk-sharing services and there would be too much 
investments in a very inefficient “storage technology”. Yet, this strong D&D result is puzzling and only 
comes from the very special time frame of the model. This is a three periods/one generation model 
in which there is no natural buyer in secondary securities markets for the long term assets held by 
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people impacted by the negative liquidity shock at the second period. In a more realistic setting with 
more generations and more natural buyers at each period, there is little investment in “storage 
technology” and short term investments provide a positive return even when banks do not try to 
insure people against the consequences of the liquidity shocks. This is an important point taking into 
account D&D large influence in the literature and it is discussed formally in appendix B (see also QI 
(1994)).  

To conclude this short discussion, asymmetric information about liquidity shocks do not explain why 
banks prefer to finance short-term rather than by issuing medium term securities traded in active 
secondary markets. As banks do not try to solve this market failure and offer households some 
protection against the financial consequences of the accidents of life, it is difficult to argue that the 
generous LLR is participating to this sort of insurance business19. Overall, it is hard to find in the two 
key market failures discussed in this section (asymmetric information and externalities) an 
undisputable rationale for an extensive public involvement in the provision of liquidity20. In other 
words, at this stage, it is tempting to argue from a theoretical perspective for minimum public 
interventions based on: 

- Neutral taxation of the liabilities (debt, equity) issued by banks.  
- A clarification of the role of the LRR. It should not be here to subsidy banks in their maturity 

transformation role. The main question is thus to define the very large penalties to be 
applied to institutions cut-off from debt markets and requiring the help of the LRR (more on 
that key question later).   

- No special liquidity regulations, because there is no more negative externalities, as long as an 
ongoing monitoring of the financing structures shows that banks have reacted rationally to 
the new incentives, in a Modigliani-Miller sense, and spontaneously reduced their exposure 
to the risks of fire sales (despite the tendency described by Gennaioli, Shleifer and Vishny 
(2013) to underestimate tail risks).  

- A guarantee limited to the banks’ activities related to the management of the payment 
system. Managing the dematerialized money stock is not like choosing voluntarily to issue 
short-term rather than long-term debt to finance the bank lending activities. It makes sense 
to protect the payment system against runs and keep insured the small sight deposits (but 
not up to  € 100,000 or $250,000).  

                                                           
19 However, when there is a large potential market, the private sector always tries hard to circumvent the 
market failures and satisfy the potential demand and be paid for it. In France, in some respect, the traditional 
life insurance contracts, which represent the bulk of French households’ long term saving, look a bit like D&D 
products. The redemption value of the contracts is partially disconnected from the mark-to-market value of the 
investments made by the life insurance companies. As a result, investors are able to get the return of a mix of 
long term assets (mainly bonds, but also a bit of real estate and equities) while having apparently no 
investment risk and a high degree of liquidity. There is clearly a lot of pooling of risk going on in this kind of 
contract. This is made possible by some tax specificities which make difficult “Jacklin arbitrages” in case there is 
an incentive to run. However, despite the embedded protections, French regulators are often quite nervous 
regarding the definite robustness of this arrangement in a possible context of sharply rising interest rates.    
20 We should stress here that this paper defines “liquidity” in a very narrow sense, as the ability to extract some 
cash easily from one’s financial assets. Other definition may be much larger. Tirole and Holmström (2011), for 
example, define liquidity as the “pledgeable income” which can be used as collateral. As a result, they stress 
much more the inefficiencies triggered by asymmetric information on the production of liquidity/collateral.   
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Obviously, the way the central bank controls in normal time the overnight rate in the money market 
is not concerned by this hypothetic overhaul of public policies towards liquidity. Open market 
operations, whatever they are, should be made at competitive market rates (prices, rates, 
haircuts…). This is fundamentally what distinguished them from LLR operations21. Obviously, 
conventional open market operations at market rates do not constitute a supplementary back-stop 
for banks losing access to markets and do not distort the healthy competition between banks and 
secondary securities markets in the provision of liquidity services to investors.  

However, before jumping to this rather liberal set of proposals, we have to discuss in more details 
the last group of market failures, the one related to bounded rationality and the public good nature 
of information. They will not radically modify the previous strategic orientations, but, using Mark 
Carney’s words, they may open new lines of business for the public authorities. 

3/ Information as a public good and bounded rationality  

Information has often the characteristics of a “pure” public good:  

- Once produced, it is often hard to exclude people who did not pay from accessing it. 
Leakages may come thanks to the connections between uninformed and informed people 
(helped more than in the past by the widespread use of scan and email) or, more subtly, 
thanks to the ability of prices to mechanically spread information (for example, people 
investing in indexed funds benefit without costs from the buy-side research made by active 
investors22). As a result, producers of useful information may find it hard to be paid for it and 
this can lead to an insufficient amount of fundamental long-term research and rather myopic 
markets.   

- Information could also be considered in some respect as “non-rivalrous”. Information do not 
lose its fundamental quality if hold by more people. It is still as useful in order to better 
understand the present and anticipate the future. From a general welfare perspective, once 
produced, information ideally should be largely distributed (yet, there are some interesting 
redistributive aspects that we’ll discuss later).  

In general, public goods have two problematic characteristics from a general welfare point of view.  

- They tend to be under-produced due to the difficulty for private producers to be paid for it. 
Potential producers will have to fight hard to limit strictly the access to paying consumers 
only. If they succeed, they transform the pure public good into a “club good” (Pay TV is a 
traditional example of a club good).  

- But once a barrier is erected, the public good is under consumed (since there is no marginal 
cost for a wider use which would improve the overall welfare).  

                                                           
21 Current open market operations by the ECB do not respect these conditions and can be considered in part as 
LRR operations.  
22 This easy way of free-riding may make impossible to have a fully informationally efficient market, since they 
may be no incentive to be an active investor and produce costly buy-side research.  See Grossman and Stiglitz 
(1980). 
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As a result, there is an incentive to find what is traditionally called a “Coasion solution”23 to this 
potential market failure. The community of users may try to self-organize to share the cost of 
producing efficiently the public good they are interested in.  

“Coasian solutions” do not easily emerge, yet they are widespread as far as financial information 
is concerned. Indeed, one can argue that they are the dominant way of producing useful 
information as far financial markets are concerned:  

- Public disclosures by issuers. In many occasions (annual report, publication of quarterly 
earnings…), companies inform the community of shareholders on their situation. The quality 
of information is controlled by the auditors and the board members. The costs are supported 
by the companies, i.e. in fine the shareholders.  

- Rating agencies. It would make little sense that each investor made a detailed and quite 
costly assessment of the risk of default to their assets. There are economies of scales in 
delegating the assessment process to a limited number of specialists. And to circumvent the 
problems of “non-excludability” (leakage of information to those who did not pay the 
specialists for it), it is quite natural that this evaluation should be paid on behalf of the 
investors community by the issuer of the security. This typical “Coasion solution” to a 
problem of public goods and free riding is exactly what rating agencies are providing.   

- Traditional Sell-side research. Interestingly, the private sector creativity has resulted in a 
rather different Coasian model to finance the research related to companies’ future profits. 
On top of the information directly provided by the issuer, most dealers provide their trading 
clients with their own research regarding the companies’ prospects. The dealers support the 
immediate costs, but in fine the research is paid by the community of shareholders who use 
the dealers’ services to trade.  

- Mutual funds reports. As far as collective investment vehicles are concerned, it is of the 
responsibility of the fund managers to provide the information on what the funds are doing 
and the risk and opportunities they see in the future. This information is a small part of the 
services investors receive in exchange for the management fees.    

It should not be surprising that “Coasian solutions” are so widespread in finance. Most of the 
needed information, but not all, concerns either well identified issuers of traded securities or  
“agents” working for a large group of principals (“mutual funds”). It seems quite logical to make 
the issuers or the agents pay for the information which is directly related to their own situation: 
one way or the other, they will pass the cost on the community. In this context, sell-side research 
constitutes an exception since information is not directly paid by companies.  

Yet, the public good problem is not fully solved when a solution is found to the “who pays?” 
question. There is still the problem of the quality of the “good” which is produced. How the 
community controls that the money spent on its behalf has been efficiently used? In other 
words, how to react to the different conflicts of interest who may prevent the rating agencies, 
the auditors, the independent directors, the sell-side analysts or the mutual fund managers to do 
their best in order to inform the community at a reasonable cost? At this stage, there may be a 
role for public authorities to protect directly or indirectly the community (see the new 

                                                           
23 Based on the lighthouse example, Ronald Coase (1974) argued that the private sector can in some conditions 
manage to produce what could appear at first sight as a pure public good.  
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regulations imposed on rating agencies after the recent crisis or the constraints imposed on sell-
side research after the explosion of the internet bubble).    

We stop here this brief general discussion to address more specifically two questions directly 
related to the provision of liquidity services: the information-based rational for the guarantee of 
deposits and the regulation of the liquidity provided by collective investment vehicles. We’ll 
finish this section by briefly discussing a few points related to buy-side research (i.e. the 
generation of private information) which constitutes a mixed blessing as far as market liquidity is 
concerned.   

Guarantee of deposits  

As already discussed, investors’ demand for very safe and liquid assets could be satisfied with much 
less maturity transformation with a two steps process involving banks, secondary markets and 
mutual funds24:  

- Bank may issue ABS or super senior medium-term notes. Some of them could be considered 
as risk-free, thanks to stringent solvency regulations and the super seniority. 

- Mutual funds investing in these risk-free securities would help investors, especially retail 
investors, having access to these safe assets. By their redemption rules, they may also 
contribute positively to the liquidity required by investors.  

However, if investors are promised risk-free investments, it is important that the risks should be 
correctly assessed by the mutual funds. As discussed, rating agencies are supposed to provide a 
“Coasion solution” to this public good problem. However, the crisis has shown that the solution was 
not yet perfectly robust and that AAA securities were not always what they were supposed to be…  

The traditional model based on guaranteed deposits may be seen as a kind of a shortcut to this multi-
steps complex financing circuit. If these guaranteed deposits benefit from depositors preference (i.e. 
the deposit insurance fund has priority over other creditors), the banks are effectively producing 
super-senior liabilities with the regulator being a kind of powerful rating agencies with super legal 
powers to insure that the banks’ risk profile is adequate and will not change (control of the respect of 
the Basel regulations and no more need of legal covenants on issued debt!).   

For many reasons (economy of scale, capacity to enforce contracts…), this may be a more cost 
effective way to produce ultra-safe and liquid assets. Moreover, guaranteed deposits are much 
easier to understand than mutual funds invested in complex products (in other words, the “bounded 
rationality” of households may call for the provision of quite simple products). Note that this way of 
rationalizing public interventions in financial markets is nothing new: it is the “representation 
hypothesis” formulated by Dewatripoint and Tirole (1994), according to which regulators are trying 
to protect “principals” (shareholders) or “consumers” (various creditors) from the misbehavior of 
financial institutions management in a context where information is hard to produce (information as 
a public good) or understand (bounded rationality).  

                                                           
24 This a financing circuit briefly explored by Gorton and Pennachi (1990). However, in their paper, mutual 
funds invest directly in corporate bonds. Keeping the banks in the circuit allows to benefit from their 
fundamental value-added (monitoring of debtors, diversification of risks).    
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Such information-based arguments can indeed justify that savings in banks are protected above what 
is needed to simply protect the payment system. However, there is no free lunch when the public 
sector tries to mimic in a more efficient way what the private sector would perhaps do with some 
difficulties. One worry is that public authorities may keep many retail investors in a kind of “trap of 
ignorance”, and by making short term deposits so attractive may stop them from learning a bit more 
about finance and effectively dissuade them from investing their long-term saving into more 
profitable products (see the survey on limited participation in financial markets in Guiso and Sodini 
(2013))25. The investor base ready to support the fundamental investment risks may be reduced with 
negative consequences for financial stability.      

Regulation of the provision of liquidity by mutual funds 

The same line of reasoning can be applied to the contractual relationships between collective 
investment vehicles and their investor base. We discussed in section 2 the way mutual funds are 
producing liquidity services depending on their redemption and valuation policies. We make it clear 
that there is a sort of trade-off between the benefits of immediate liquidity (daily redemption, NAV 
per share based on mid-quote prices) and the risk of runs if the liquidity in secondary markets dries 
up. A run is very costly for everyone, except for the very few who are lucky enough to escape at the 
very beginning, since a fire sale of the assets held by the fund would penalize everyone.  

Why not let investors choose freely the kind of funds that best suits their needs and let them make 
their own choice between immediate liquidity and future fire sales risks26? However, most investors 
have neither the information nor the understanding of how financial markets work to make this 
choice. Moreover, even if the risk of runs is high, it is not sure that the smartest investors will choose 
to invest in funds who manage well their liquidity and don’t make implicit promise they will not be 
able to keep. The smartest investors who understand the nature of the tradeoff will probably 
anticipate that they may be the first to leave the fund whenever a risk of illiquidity appears. In other 
words, they may benefit from the bounded rationality of other investors who may accept to subsidy 
for a while the liquidity provided by the fund. As a result, due to bounded rationality, “bad products” 
may well continue to dominate the market even if a significant proportion of the participants are 
fully rational. This bad product trap is very similar to the mechanism described by Gabaix and Laibson 
(2006)27. Yet, as we mentioned, there seems to be a spontaneous trend in many countries towards 
the implementation of various anti-dilution techniques that protect the funds against the costs of 
both outflows and inflows (see for example the survey commissioned by the Association of the 
Luxembourg Fund Industry, ALFI(2011)). In this case, “bad products” seem to suffer from the visible 
impact on performance of the dilution costs triggered by inflows and outflows. However, this 
optimistic view should be qualified as only the funds operating in asset classes which are never highly 

                                                           
25 Investing in money market funds may be the first step towards more participation in financial markets (for 
better or for worse!).  Another worry is that, paradoxically, banks deposits may destroy some of the liquidity 
so-much desired by investors. The return on bank deposits depends on their term and there are some 
significant contractual penalties if the depositors need their money sooner than expected. With mutual funds, 
you may have daily liquidity, but with an offsetting risk of losses (again no free lunch!). 
26 Or complete illiquidity if the fund manager chooses with the approval of the regulator to suspend the 
redemptions whenever outflows become hard to manage.     
27 Here the shrouded attribute of the mutual funds is their vulnerability to runs. Sophisticated investors avoid 
to be penalized by this shrouded attribute while enjoying the benefits of the liquidity provided by the funds in 
normal times.   
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liquid – small capitalizations, high yield credit – have a sort of discovery mechanism related to the 
risk of run (the visible impact of flows on the fund observed performance even in normal times). The 
bad product trap and the incentives to maximize artificially the liquidity provided by the fund 
concerns mostly the funds invested in asset classes supposed to be liquid – i.e. no visible dilution 
costs in normal times - and which would be threatened by a risk of run only in exceptional 
circumstances. We’ll come back in the last section to the need for more regulation of the liquidity 
provided by mutual funds.   

Short-term trading and buy side research 

Regulators should be primarily concerned about the lack of information because of its public good 
nature. The situation is made worse by the limited ability of many households to process complex 
information. Myopic markets are likely to be unstable and myopic investors are likely to badly 
manage their risks. Overall, welfare losses can be severe and quite visible.  

But, as far as information is concerned, other more subtle market failures may exist with much less 
visible, albeit significant, welfare losses. It is well recognized that information is a much more 
complex economic object than a pure public good. A key aspect of financial information is that there 
is often a strong private incentive to be better informed than others. The well informed is able to 
trade at the expense of others and this may be hugely beneficial. As explained by Hirschleifer (1971), 
the private value of producing more information could be much above the social value when the 
gains of the informed come from a pure redistributive effect and are financed by the uninformed. 
Let’s take two very simple examples to illustrate this mechanism.  

-  If tomorrow Apple publishes its quarterly earnings, an investor will be very well rewarded if 
he is able to get a better estimate than the consensus and trade on his superior information 
since there is little doubt that the share price would react to any surprise. Thus, there is a 
strong private incentive to invest resources to improve on other forecasts, despite the fact 
that there is absolutely no social gain from this waste of resources: in any case, the actual 
figure will be known tomorrow, thanks to the work already done by the Apple’s accountants, 
and paid for by the community of shareholders. There are situations where there may be too 
much information produced in different places…. but not the most useful.  
   

– Mr. X is very talented and he could be a doctor, an engineer or apply its skill to interpret 
economic statistics more rapidly than others. So, each time a figure is published, he may be 
able to conclude a few hours before others what this means for equilibrium prices. Mr. X 
could be made extremely rich by trading due to his speed, but obviously his gains are paid by 
others who did not sell at the right price. From a social point of view, all the resources spent 
by Mr. X (his training, the computers he uses, the highly valued time he spent on the subject) 
are wasted since the result of his activities are only redistributive28.  

                                                           
28 It is important to note that from a welfare/pareto optimality point of view, the key point is not that Mr. X is 
much richer than others. Mr. X is talented and may have been rich as well as a doctor, a lawyer or an internet 
entrepreneur. And if the society believes that talents are too much rewarded, it may decide to increase the 
taxes on the riches. The problem is that Mr. X wastes many resources in this process. His trading talents, which 
are producing purely redistributive effects, are not used a few minutes per day, but probably full time. They are 
not available for another activity.  
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Obviously, this kind of negative phenomenon is closely related to what is called “the tragedy of 
commons”, by reference to sheep overgrazing in common pastures. When a common good exists 
(common pastures, fish in the Ocean…) and there are no well-defined property rights, there is a risk 
of resources being wasted by many people wanting to get hold of these common goods without 
taking into account the cost inflicted on others. Forthcoming information is a bit like fishes: there is a 
private incentive to get them out of the water a bit too soon… As a result information is to some 
extent both non-rivalrous, i.e. its accuracy is not reduced if it is disseminated, and rivalrous, i.e. there 
is a strong private benefit to hold it before others. It is a sort of mix of pure public good and 
common-pool resource.  In some way, financial information is a bit like a public garden.  As far as the 
latter is concerned, there is the pure public good problem of making it nice (the analogy is between 
gardening the park versus producing for all investors the needed financial information) but also the 
common-pool resource problem of avoiding that people steal the flowers (i.e. guarding the park 
versus hunting insider trading).      

Obviously, not too much should be made out of these common-pool resource characteristics:  

- They do not cover all financial activities, but potentially only trading. Philippon (2007), 
among others, stresses the benefit of having financiers able to bring some stable capital to 
new entrepreneurs.  

- Several types of buy-side research, and the trading which depends on them, do not produce 
strong and negative redistributive effects. Many types of research aim to improve asset 
allocations for the pure benefit of clients (and maybe others if the markets are made more 
stable).  

- Fundamental and rather stable positions taken into the stock market may provide positive 
externalities which may somewhat balance their redistributive effect (for example, if 
managers are paid partly with stock-options, it is better to avoid bubbles in the share price). 
Stock-picking research on small innovative companies not well covered by sell-side analysts 
may also have positive externalities. 

- Finally, short term trading, and the supporting research activities, is probably the activity 
which looks the most suspicious from a general welfare point of view, since they are little 
benefits to have prices reaching their equilibrium a few seconds, minutes, days or even 
weeks sooner than it would be without this trading. However, it is quite difficult to make the 
difference between “virtuous” short term trading not based on asymmetric information 
which brings true liquidity to the investors (market making type, options arbitrage) and other 
sorts of aggressive trading with mainly a redistributive impact. Indeed, research is currently 
quite active to clearly identify the true nature of High Frequency Trading from this point of 
view (see Biais and Foucault (2013), Abergel, Lehalle and Rosenbaum (2013))29.   

Despite these caveats, regulators should be aware that the traditional “we make the market more 
informationally efficient” is not the ultimate answer to any interrogation concerning the role of short 
term traders. Indeed, insider trading is severely punished. Fishermen cannot answer all questions 
about their practices by simply saying that they are feeding the planet. 

                                                           
29 Yet, the main reason why research is active in this field does seem to be worries about the pure redistributive 
impact of this kind of short term trading. Indeed, there are little discussions of hedge funds activities, while the 
same kind of « common pool resource » argument can often be made. In the case of High Frequency Trading, 
many observers fear even worse external effects due to the risks of sheer manipulation or systemic risk.   
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Likewise, regulators should probably not believe that active buy-side research could or should 
replace an efficient system producing high quality public information30. And, in some ways, 
speculative short term trading may play the useful role of canaries in the coal mine: too much of it 
may signal that there is something wrong with the way public information is produced and 
disseminated.  

4/ Policy implications31 

A key proposition in the previous two sections is that as far as the provision of liquidity services is 
concerned market participants very often react to some very bad incentives introduced by public 
authorities. On one hand, banks are penalized to some extent by the tax treatment of equity. It is 
more tax efficient to have assets directly traded on secondary market than assets kept in banks’ 
books. This distortion in favor of the securitization of assets originated by banks or the direct 
issuance of corporate bonds may not be huge (see Appendix A), but is quite unfortunate. Secondary 
markets may be less efficient to monitor the debtors, despite the best effort of rating agencies, and, 
even more important, getting out assets from banks’ balance sheets may reduce the liquidity 
provided to investors. But the distortions between banks and secondary markets are not one-way. 
Banks may be penalized to bear credit risks on their balance sheets, they are subsidized to provide 
liquidity services through maturity transformation since they have access to the central bank 
refinancing.  

It is hard to describe precisely what kind of distorted equilibrium between banks and secondary 
markets may result from this conflicting set of penalties and subsidies32. It is tempting to argue that 
profit-maximizing banks are encouraged to keep in their balance sheet only the most illiquid assets 
where they may have a double comparative advantage relative to secondary markets (monitoring 
capacity, access to central bank refinancing). However, the subsidies provided to maturity 
transformation may also be exploited in more subtle ways. For example, prior to the 2007-2009 
financial crisis, many banks brought back on their balance-sheets or in off balance sheet vehicles the 
safest AAA securities born from the securitization process (see Acharya, Schnabl and Suarez (2013)). 
These securities were financed with high leverage through the issuance of extremely liquid short-
term debts (in particular through repo transactions or the issuance of asset-backed commercial 
paper). As a result, banks were able to collect the small liquidity premium offered by the sometimes 
complex AAA securities they had created relative to the cost of their own short-term collaterized 
(repo, asset-backed commercial paper) or unsecured debt (interbank market) 33.  

                                                           
30 There is sometimes this temptation as far as credit research is concerned. It is often said that investors 
should have their own assessment of credit risk and not rely too much on the rating agencies. Certainly, 
investors should keep their ability to judge what is produced by rating agencies, but there is a strong public 
good dimension and it is very important that rating agencies produce a work of the highest quality for the 
“Coasian community” which pays for it.   
31 This section only addresses issues related to the regulation of “liquidity services”. It only looks for broad first 
principles and does not enter into complex issues of implementation. Moreover, it avoids all the regulatory 
questions related to the actual structure of secondary markets (OTC versus centralized trading mechanism).     
32 Han, Park and Pennachi (2014) study the complex outcome of this competition in a model in which banks  are 
penalized by the tax system, but have a credit screening/monitoring advantage over other intermediaries (e.g. 
SPVs involved in securitization) and have access to low-cost short-term retail deposits. 
33 Obviously, other aspects of the working of financial markets may also have contributed to this unbalanced 
financing circuit. Let’s mention two of them. Firstly, the way traders and managers are paid may have 
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Specializing banks in the holding of illiquid or potentially illiquid assets financed using short term 
resources seems rather dangerous. As already discussed, in such a system, if an external shock 
affects negatively the quality of the assets held by the banks, the value of the “put” provided by the 
LLR will become closely scrutinized and many markets might become quite instable.      

How to address this risk of instability? Currently, it seems that most of the regulatory efforts 
following the crisis aim at limiting the impact of these bad incentives through new very constraining 
regulations rather than trying to correct the roots of the problems. In fact, this should not come as a 
surprise since as stressed by Claessens and Kodres (2014), after crises, “reforms remain often 
incomplete. One of the difficulties in making overall progress is that crises tend to instill forward 
momentum on obvious failings, but often ignore the underlying, deeper causes”. As observed by 
Goodhart (2010), «Financial regulation has always been a-theoretical, a pragmatic response by 
practical officials, and concerned politicians, to immediate problems, following the dictum that “We 
must not let that happen again” ». Maybe this a-theoretical approach will work this time. Maybe 
not….34   

As far as the provision of liquidity services is concerned, a more theory-based approach would 
instead lead (i) to the correction of the bad incentives and (ii) to proposals targeting explicitly the 
various key inefficiencies related to “bounded rationality” and the “public good nature of 
information35”. 

Taxes 

There are many proposals to rebalance the relative taxation of debt and equity. Some of them bring 
some new receipts to the government (“Comprehensive Business Taxation”, no deduction for 
interest paid) while others cost money (“Allowance for Corporate Equity”, ACE, deduction from the 
corporate tax base of the normal return on equity).  

Here is not the place to discuss the feasibility of this kind of systemic fiscal reform applied to the 
corporate sector as a whole36.  However, we believe that the possibility to implement an ACE limited 

                                                                                                                                                                                     
encouraged some leverage in assets with a low default risk. Bonus encourage the trading strategies that make 
money 99% of the time with a 1% probability of catastrophic losses. Secondly, investors looking for very safe 
short term investments invest in money market funds which are constrained to hold short term instruments. In 
other words, it seems that banks have to find a way to transform highly rated medium term securities into 
short term apparently risk free securities. Unfortunately, this strong constraint on money markets funds is still 
active, and there is little recognition that some medium term assets may be (almost) perfectly safe.    
34 For example, Perrotti (2013) emphasizes that the constraints of the liquidity Coverage Ratio could be 
circumvented by some financial engineering. 
35 At this stage, it should be noted that some of the “market failures” we categorize as “public good problems” 
are often discussed in the literature as example of “asymmetric information” difficulties.  This is for example 
the case for the principal/agent interactions between banks’ managers and various stakeholders (depositors, 
shareholders). But when there is an asymmetry of information between an agent and a community of 
principals, not a single principal, the public good dimension becomes quite large since the community should 
organize itself to efficiently monitor the agent.   
36 An ACE has recently been advocated by the Mirrlees Review (2011) for the UK. De Mooij (2012) describes the 
variants of an ACE which have been experimented in several countries. An interesting case is Belgium which 
introduced such an allowance in 2006. Panier, Perez-Gonzalez, and Villanueva (2013) find that it successfully 
reduced firms’ leverage. Schepens (2014) argues that, in particular, it led to better capitalized Belgian banks. 
Germany moved towards a sort of Comprehensive Business Taxation in 2006 and limits the deductibility of the 
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to the banking sector should be more actively discussed. The banking industry has a systemic 
dimension and, as already discussed, the penalization of equity finance in this sector has many 
drawbacks, in the provision of liquidity services as in other aspects of banking activities. Indeed, 
there is one obvious key rational for an ACE system limited to banks and insurance companies: this is 
the only sector where solvency is heavily regulated with the view that there is a positive externality 
of having risk-free institutions. It is often more efficient to deal with externalities using Pigouvian 
taxation, and the ACE may be seen as a natural complement to minimum capital ratios (as discussed, 
for example, by De Mooij (2012) and Schepens (2014)). Indeed, it may limit a bit the traditional game 
of cat and mouse between the management of financial companies and the regulators.     

More precisely, an ACE would take the form of a corporate tax credit calculated as t (corporate taxe 
rate37) X r (treasury long term rate) X Equity. It could be the right time to introduce such an 
allowance, since it would not cost that much in lost revenues in the short term taking into account 
the low level of long term risk-free interest rates (around €100 million per year in France for a very 
large company like BNP Paribas for long term yields around 0,5%). It could be presented as part of a 
general overhaul of public policies with the objective of creating a level-playing field in the provision 
of banking services38. Indeed, the logical (and political…) counterpart of an ACE specific to the 
financial industry would be an effort to fully remove the implicit subsidies it gets otherwise39.  

Lender of Last Resort, Investor of Last Resort or Liquidator of Last Resort. How to end subsidies?  

As already discussed, unsophisticated households may be better off with guaranteed deposits. But 
there is a question mark over the amount which should be guaranteed.  More important, there is a 
second question mark concerning the protection given to other (uninsured) short-term debts. A 
generous LLR wanting to facilitate maturity transformation by protecting banks from runs sends the 
wrong signal. Thus, it can be argued that any institution losing access by lack of collateral to various 
refinancing markets (including to market-based open market operations) should be heavily 
penalized. It is the logical conclusion if one believes that there is little value added when banks 
exposed themselves to the run risk (No D&D kind of welfare improving insurance provided). These 
banks may be only sowing the seeds of the next systemic crisis.   

But what should be the right “penalty”? Taking into account the risks, it is tempting to argue that 
public authorities should not try to build an arbitrary grid of sanctions. In other words, maybe they 
should not try to differentiate between illiquid and insolvent banks and initiate a 

                                                                                                                                                                                     
net interest paid by large companies. Unfortunately, this move was not discussed and coordinated at the 
European level.  
37 With maybe some corrections in countries were other measures have already been taken to limit at the 
personal level the double taxation effect of corporate taxation.  
38 Yet, an ACE based on the risk-free rate would not suppress all the abnormal taxation of equity relative to 
debt. While firms pay taxes on profits immediately, they can offset losses only against future positive income. 
As a result, the offset of losses may be imperfect. This asymmetric treatment of firms’ profits and losses has a 
cost which is difficult to estimate. See the brief discussion in Appendix A.  
39 This quick discussion of the ACE does not end the question of how the tax system should react to other 
externalities produced by the financial industry. We stressed that there is an open question about the welfare 
properties of short term trading and this can justify in some way the on-going discussions around the Tobin tax. 
However, as already discussed, there is a big question mark on the possibility to differentiate various sorts of 
trading according to their welfare properties. 
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bankruptcy/resolution process as soon as a bank defaults on some of its debt obligations or is close 
to default40.   

However, this approach could raise several difficulties well spotted in the literature.  

The transition problem 

A more robust financial system based on less maturity transformation by banks and more reliance on 
well-regulated secondary securities markets/mutual funds as liquidity providers would not appear 
overnight. Currently, many financial systems are quite dependent on the traditional LRR, either as a 
sort of out-the-money reassuring “put” provider or as an immediate source of cheap financing (the 
Eurozone).  

It is impossible to credibly promise to be tough if there is a risk of dangerous contagion, especially if 
other vulnerable institutions try to protect themselves from the ire of the heavy handed LRR (for 
example by hoarding liquidity or proceeding to fire sales). In other words, there is a chicken and egg 
problem, and again the need to carefully manage and monitor a transition towards a new coherent 
system in which reduced systemic risk allows public authorities to be tough with the defaulting 
institutions.  

Yet, one could argue that there is more than a chicken and egg problem and indeed a more 
fundamental time inconsistency difficulty. The transition may simply be too difficult to manage: 
whatever central banks say, commercial banks may rationally gamble that they will be rescued and, 
indeed, collectively force the LLR to act as the system stays very vulnerable to runs and panics (see 
for example Farhi and Tirole (2012)). This time inconsistency problem is taken very seriously by public 
authorities. As Tucker (2009) explained: “This is not an ivory tower problem. It is a real problem.  It is 
why the Bank of England confirmed last year that we do stand ready, via our public facilities, to lend 
against a wide range of collateral, subject to appropriate haircuts and other terms. To do otherwise 
would be futile; it would lack credibility”.  

However, this pessimistic view should be tested. In order to enter a virtuous circle, there are 
probably two key conditions. Firstly, there is an almost “ideological” problem to overcome:  central 
banks themselves should be convinced that the travel makes sense. In other words, they have to 
share the view that, except when based on insured deposits, maturity transformation brings little 
(nothing?) relative to more stable ways of providing liquidity services (i.e. issuance of medium term 
securities by banks and liquidity enhancement thanks to well-regulated mutual funds). It is hard to 
promise credibly to be tough in the future when you seem to have second thoughts and show a lot of 
sympathy for maturity transformation, while acknowledging the risks (see how the Liikanen report 
(2012) presents maturity transformation as “vital”). Public authorities need to actively advocate the 
merits of more robust risk-sharing arrangement, especially since “bounded rationality” may be 
playing for a while in favor of maturity transformation. Secondly, the bankruptcy/resolution 
procedures applied to financial firms should be credible and well calibrated. As far as the failing 
institution is concerned, there should be no value destruction. And other firms, financial and non-
financial, should not be negatively impacted.  

                                                           
40 We are speaking here of true illiquidity. Obviously, central banks should help when a bank is “finding itself 
temporarily short of reserves at the end of the banking day due to technical problems or frictions in the money 
markets”, Tucker (2009).   
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Here is not the place to review all the large literature on traditional bankruptcy procedures, “special 
resolution powers” and the ongoing initiatives to suppress the “too-big-to-fail” syndrome. However, 
using Tucker’s words, it would be “futile” to advocate the introduction of better incentives in the 
market for liquidity services, i.e. the end of the generous LLR, without a reasonably clear view of how 
public authorities should react to failing financial firms. So, we’ll have to devote a few pages to these 
issues. Briefly, we believe that the fast-track resolution processes that are currently discussed should 
NOT be used with illiquid banks (and may be not even with insolvent banks!). We’ll argue that other 
more “market-friendly” tools should probably be used to both penalize and stabilize illiquid banks 
during the transition period (i.e. need of an Investor of Last Resort).   

A Liquidator of Last Resort or a Chapter 11 type of procedure for failing banks?  

As a starting point, we should note that the fundamental reason why banks are considered as special 
and unsuitable to normal bankruptcy procedures is that they provide maturity transformation 
services. As a result a large number of economic agents depend on the banks’ ability to fulfill their 
promises and reimburse rapidly all their short term creditors. If this promise is broken, many agents 
will find themselves in a very difficult situation, including the financial counterparties of the failing 
institution. Indeed, if there is the sheer suspicion that the promise may be broken, a run will result on 
the failing and similar institutions with devastating consequences. With maturity transformation at 
the heart of the banking model, it is very difficult to trigger the “creditor stay” at the center of all 
efficient bankruptcy procedures. This stay provides the needed time to properly liquidate or 
restructure the failing company in a way that does not destroy too much value. It also allows a 
careful allocation of losses among various creditors’ classes depending on the hierarchy of claims 
(see the Chapter 11 bankruptcy procedure in the US).  

In a banking model with much less unguaranteed or unsecured short term creditors than in the past, 
imposing a stay on creditors would become possible. Yet, it is clear that banks have other specific 
characteristics that should be taken into account in an efficient bankruptcy procedure. We can 
mention the importance of secured short-term debts or the presence of supervisors with a good 
knowledge of the company and ready to play a role in its restructuring. That is why, even with much 
less unsecured short-term debt, it would probably be necessary to adapt the bankruptcy code in 
order to deal efficiently with failing large financial institutions (see for example the proposals for a 
carefully new drafted chapter 14 in the US bankruptcy code, Scott and Taylor (2012)).   

Thus, in an ideal world, once the journey towards a more stable financial system completed, legal 
procedures would permit a creditor stay and deal with both illiquid and insolvent financial 
institutions in a way which protects the creditor rights and avoid a systemic crisis. This doesn’t mean 
that there will be no market impact: when a large company, even a non-financial one, fills for 
bankruptcy there is some market impact. Well-thought bankruptcy procedures or special resolution 
powers do not reduce the need for an efficient process of banking supervision (and maybe the need 
for the Investor of Last resort that we’ll discuss later) in order to preserve a healthy financial sector in 
the first place.  

Yet, we are not in this ideal world and maybe we’ll never be. Thus, the dominant view is currently 
that public authorities must have at their disposal some special resolution powers to speed-up the 
restructuring process if they believe that relying on normal bankruptcy procedures may endanger 
financial stability (see for example Tarullo (2013)). In other words, there is an international 
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agreement among policy makers that crisis management requires not one but two sorts of LLR: the 
traditional Lender of Last resort (LLR) for illiquid banks and the new Liquidator of Last Resort (LiLR) 
ready to act when normal bankruptcy procedures seem inappropriate41. The Financial Stability Board 
is issuing the technical standards and monitoring the progresses made in different constituencies 
(see FSB (2013)).  

The LiLRs will have very large legal powers to operate (see in the US the Title II of the Dodd-Frank act 
and in the European Union the Bank Recovery and Resolution Directive, which will be implemented 
through the Single Resolution Mechanism in the Eurozone Banking Union). LiLRs still have to clarify 
how they intend to use these extraordinary powers42. Yet, at this stage, two related aspects are 
extremely worrying:  

The triggers for using the special resolution powers are not yet well defined. More clarity is needed to 
avoid market instability. Indeed, among the key attributes of effective resolution regimes for 
financial institutions, the FSB (2011) states that “the resolution regime should provide for timely and 
early entry into resolution before a firm is balance-sheet insolvent and before all equity has been 
fully wiped out. There should be clear standards or suitable indicators of non-viability to help guide 
decisions on whether firms meet the conditions for entry into resolution” (key attribute 3.1). 
However, the FSB has not yet specified what should these triggers for resolution be and, as far as the 
US are concerned, the FDIC has not been more specific about these “standards or suitable indicators 
of non-viability” (see FDIC (2013)). This is indeed a difficult question. Except for the one-off large loss 
of a rogue trader, large diversified banks are generally weakened by a major negative economic 
shock (similar to the bursting of the US real estate bubble in 2007-2008). In the midst of a 
macroeconomic downturn, how do you evaluate the future losses on a diversified portfolio of loans? 
And in this kind of situation, what risk premium should be used to value these impaired loans? To 
make the situation worse, the LiLR is very unlikely to be able to use any sort of market price to judge 
the viability of the failing institution. Indeed, the sheer possibility of resolution will make the stock 
price collapse (more on that later) and will probably close for the weak banks any hope of issuing 
new debts exposed to the “bail-in” risk. So, non-viability may easily become a self-fulfilling prophecy. 
There is still a big question mark on how the LiLRs will provide the transparency rightly required by 
key attribute 3.1 in order to anchor markets’ expectations. Mission: Impossible? 

Yet, despite all the remaining “destructive ambiguities”, one aspect seems already clear: shareholders 
are likely to be the main victims of the resolution process. According to the preamble of the “Key 
attributes” (FSB(2011)), “the objective of an effective resolution regime is to make feasible the 
resolution of financial institutions without severe systemic disruption and without exposing 
taxpayers to loss, while protecting vital economic functions through mechanisms which make it 
possible for shareholders and unsecured and uninsured creditors to absorb losses in a manner that 
respects the hierarchy of claims in liquidation”. It is clear that minimizing the losses for the 
shareholders will be a minor concern compared to the other key economic and political objectives. 

                                                           
41 Obviously, the Liquidator of Last Resort is not a completely new institution. For example, in the US the FDIC 
has long been able to resolve banks collecting insured deposits. What is new is the extension in the US of the 
powers of the FDIC to bank holding companies and non-banks financial institutions (Title II of the Dodd-Frank 
act) and the agreement at the G20 level to introduce Liquidators of Last Resort in all the main countries.    
42 The FDIC is probably the most advanced LiLR in this respect. See FDIC (2013), the consultation paper 
published in December 2013. 
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Indeed, a sort of expropriation is already planned since entry into resolution should take place 
“before all equity has been fully wiped out” (key attributes 3.1). True, shareholders should benefit as 
other creditors from the “no creditor worse off than in liquidation” safeguard (key attributes 5.243). 
However, this is unlikely to be a binding constraint for the LiLRs as it will be possible to argue that 
assets would have been sold at very low prices in liquidation. At the end of the resolution process, it 
is hard to imagine that shareholders would get anything. Conversely, in order to avoid panics, it is 
likely that short-term creditors will be better treated than other creditors44. Indeed, Carlson, Duygan-
Bump and Nelson (2015) stress that this may introduce a new public distortion in favor of maturity 
transformation: « The moral hazard associated with this is potentially very similar to that associated 
with Lending of Last Resort: short-term creditors realize they will not lose money and so do not 
demand a high rate and do not monitor the riskiness or liquidity of the firm, and the bank will choose 
to fund itself disproportionately with short-term credit ». 

The harsh treatment of shareholders (wiped out of their remaining equity) may seem satisfactory 
from a moral point of view45, but when coupled with the lack of clarity about the conditions for entry 
into resolution, it may create a lot of instability. Giving the public authorities a sort of badly defined 
right on the institutions assets may have as many destabilizing consequences as giving the banks a 
badly defined put on the central bank liquidity (case of the generous LLR). To function correctly, 
markets need well-defined property rights (and companies need shareholders). To be more specific, 
shareholders will have to take into account the risk of expropriation and the market value of banks 
will be less than the fundamental value justified by the banks’ risk/return profile. How large could the 
resolution discount be? Obviously, it depends a lot on the LiLRs’ policy, i.e. how they interpret their 
mandate for a “timely and early entry into resolution before a firm is balance-sheet insolvent and 
before all equity has been fully wiped out”. Let’s suppose for example that taking into account the 
difficulty to assess the viability of a bank, they base their assessment on the stock price. This seems 
reasonable at first sight since a low stock price should signal that the bank is close to balance-sheet 
insolvency. Yet, appendix C shows that such a resolution process which does not respect the property 
rights would simply destroy the market for banks’ stocks: there is the possibility of a “death spiral” 
and no equilibrium since when the stock price falls the probability of nationalization increases. This 
dangerous “death spiral” would take place even with a very low trigger for entry into resolution (i.e. 
resolution if and only if the stock price is already close to 0).  

Obviously, this spectacular example should not be taken at face value since the LiLRs are unlikely to 
base their assessment on the stock price only. Yet, it illustrates the risk of badly defined property 
rights. At the very least, the LiLRs’ extraordinary resolution power will cut sharply the information 
                                                           
43 “Creditors should have a right to compensation where they do not receive at a minimum what they would 
have received in a liquidation of the firm under the applicable insolvency regime”. 
44 In particular, if « bail-in » is activated at the holding level (the Single Point of Entry approach) while short-
term creditors finance the operational subsidiaries.  
45 They are supposed to control the managers, and thus can be considered as responsible for banks’ failures. 
However, this is a slightly naïve view which does not take into account the public good nature of information. 
As already discussed, in the “representative hypothesis” of financial regulation, regulators are in some way paid 
to protect the various stakeholders, including the shareholders, from the vagaries of the banks’ management. 
When the public monitoring fails, it may sound strange to be particularly harsh, to treat shareholders as the 
bad guys and take a pessimistic view of the net assets hold by the bank. There is no discussion that 
shareholders have to support the risk of the investments made on their behalf by the banks. Yet, taking into 
account the shared responsibility in case of bank failure, there is a kind of moral obligation NOT to destroy any 
remaining shareholder value in the resolution process. 
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provided by the equity market in times of trouble. Stock prices will reflect not only the fundamental 
value of the banks but also the probability of resolution. This is quite unfortunate for two reasons. 
Firstly, a well-functioning equity market can help to avoid financial crisis in the first place. It may 
show better than the audited balance-sheet the net asset value of the company. Thus, it can help 
supervisors to assess the strength of various banks. Secondly, as long as stock prices are reasonably 
high, it should not be too difficult to attract new capital to strengthen an institution weakened by 
some unexpected losses. Indeed, during the 2007-2008 crisis, a lot of new capital was provided 
during the first phase of the crisis, but with a low stock price Lehman Brother was unwilling nor 
unable to attract new capital during the spring and summer of 2008 (see FDIC (2011)). Depressed 
stock prices make it difficult to recapitalize weak banks: we can only imagine what would have been 
the situation as soon as the 2007-2008 winter in the equity market with the risk of resolution hanging 
around several banks….46  

Most proponents of the special resolution powers seem to be well aware of these problems of 
instability, but probably believe that this is the price to pay to get rid of the “too-big-to-fail” policy. 
Yet, we stick to our non-consensual view that the long term goal should rather be to limit the role 
played by maturity transformation and, thanks to a more stable financial system, rely on adequate 
bankruptcy procedures, less expeditious but respecting property rights (see Lacker (2014) for a 
similar position) 

In any case, it should be clear that this discrepancy of views relates only to the final destination of 
the current process of reforms. While financial systems are still exposed to panics and runs, everyone 
would agree that special resolution powers do not provide a reasonable instrument to handle a 
liquidity crisis. Indeed, as has already been said, in the current dominant view, both a “generous” LLR 
and a hardline LiLR are generally considered necessary (see Carney (2013)).   

Need of an Investor of Last Resort? 

Bankruptcy procedures or LiLRs are in no way the answer to panics and runs in a financial system still 
based on maturity transformation. Thus the transition problem is still very much with us: how to 
credibly promise to get rid of the generous LLRs if markets are unstable?  Do we need in the public 
toolbox other instruments more respectful of property rights in order to stabilize markets in time of 
stress? Probably 

Shleifer and Vishny (2011), looking at the 2007-2009 experience, stressed the benefits of direct 
buying (or participating in equity increase): “Security purchases can address asset price dislocations 
directly, without providing extra subsidies to weak or irresponsible banks. To avoid overpaying for 
assets, government purchases could target potentially less-toxic asset classes, with greater prospects 
of reviving new lending in the short run and a lower chance of government losses”. We would even go 
a step further in delimiting the assets governments should buy. As already discussed, the banks play 
a useful role by pooling assets and it does not make a lot of sense to force them to sell the assets on 
which they have a strong informational advantage, even to the public authorities. The logic is that 
they should issue more of their own long-term unsecured debt if they find difficult to roll over their 

                                                           
46 FDIC (2011) assumes optimistically that this threat would have convinced banks to raise even more capital. 
We tend to believe that it would have more certainly frightened any potential investor and initiated the feared 
“death spiral”.  
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short-term debt. The “fire sale” or in this case “fire issuance” discount is likely to be much lower on 
these securities than on the illiquid assets held by the bank. Moreover, as they supervise the banks, 
public authorities are probably ideally positioned to assess the price at which they may get a very 
good deal. In other words, public authorities (central bank with the backing of the Treasury?) could 
credibly promise to stop rescuing illiquid banks at non market conditions if they make it clear that 
they monitor the conditions in the secondary markets for the banks’ medium term debt and state 
that they may invest in these securities if prices become (very?) attractive. We should note that there 
would be no reason to be more specific about the “right price” since it is no more a matter of 
subsidizing banks and distorting markets, but making an investment at market conditions. At last, 
ambiguity could become constructive…47 In these conditions, a run would be quite costly for the 
concerned bank which would have to issue new bonds with an abnormally high spread, while unlikely 
to result in a full blown systemic crisis since the public sector would provide a sort of safety net to 
avoid the fire sales of the assets held by the concerned bank (which should also encourage private 
investors to step in).    

If public authorities act as Investors of Last Resort (ILR) mainly in the markets for banks’ securities, it 
is hard to argue that they would suffer from an asymmetry of information (the argument put forward 
by Diamond and Rajan (2011) in favor of the LLR rather than the ILR). Yet, there is some risk in buying 
securities, even securities issued by supervised financial institutions, and it has to remain 
exceptional. Indeed, if better incentives push banks to stabilize their funding, there would be little 
reasons for ILR interventions into dislocated markets.  

In any case, we argue strongly for a serious permanent monitoring of the market for banks’ 
securities. On one hand, it may help public authorities to intervene in case of market dislocation. On 
the other hand, as already discussed, supervisors may learn from market movements. For example, if 
the equity price falls, it may indicate that the quality of some assets is declining and that they are 
maybe more impaired than shown in the balance sheet. Supervisors may be encouraged to take a 
closer look. Moreover, even supposing that they appear disconnected from fundamentals, market 
prices remain important for supervisors since, as distorted they may be, in fine they determine the 
banks’ ability to refinance without any sort of public support. Last but not least, it could be argued 
that the exchange of information between supervisors and markets could be two-way rather than 
one-way. If supervisors believe that prices are distorted, they will probably play a useful role by 
trying to communicate this information to the market. We can imagine some channels of discussion 
(regular meetings between supervisors, rating agencies and analysts?) to facilitate this two-way 
exchange of information and make the private sector benefit from the information generated in 
normal times by the public monitoring process. 

To conclude this section, we have to emphasize again all the bad consequences of granting public 
authorities with LLR powers. On the one hand, LLRs subsidy banks which engage in dangerous 
maturity transformation. They may sow the seeds of the next crisis. On the other hand, 
independently of these bad incentives, generous LLRs may contribute to market instability. They 
make the life of private investors more difficult as they have to second-guess what public authorities 
may do. This uncertainty probably negatively impacts the provision of liquidity services over the full 
economic cycle (with subsidized extremely liquid markets in good times followed by market freezes 
                                                           
47 A bit like central banks’ exceptional foreign exchange interventions: they may be useful to stabilize dislocated 
markets and there is no reason to preannounce any sort of level at which they will take place.  
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in bad times). Trying to improve how private markets value the medium-term securities issued by 
banks, by regular exchanges of information and exceptionally though ILR interventions at market 
prices, seems to be a much better option. Indeed, this kind of government monitoring is solidly 
grounded on the “information as a public good” key market failure. 

A few final thoughts on the Liquidators of Last Resort and governments as risk-sharing institutions  

The vigilant ILR we have just discussed is probably the right temporary answer to dislocated markets. 
It seems to introduce little negative incentives, and maybe some positive ones. In our view, in 
addition to some kind of (reasonable) deposits’ insurance, it is the needed (limited) contribution 
from the public sector to an efficient provision of “liquidity services”.  

Replacing the generous LLR by the ILR may be a game changer as inadequate risk sharing 
arrangements (i.e. too much maturity transformation and an ill-defined public backstop) play a very 
important role in the “precariousness and fickleness of confidence” emphasized by Reinhart and 
Rogoff (2009). The system was (is?) much more vulnerable to the propagation of bad shocks than it 
should be (see how the bursting of the US real estate bubble almost led to the collapse of the world 
financial sector). It is possible to argue that with the end of the generous LLR and less maturity 
transformation, markets would be much more resilient and as a result, the role of governments in 
terms of risk-sharing may finally be quite small. The ILR may exceptionally have to invest in medium-
term debts hastily issued by badly managed institutions which pushed the maturity transformation 
game too far. But these interventions to stabilize dislocated markets should be temporary, and 
reversed (hopefully with a large gain!) once markets have stabilized.    

However, this optimistic view about the ability of private investors to fully bear any kind of 
fundamental shock should be qualified. Even with a more robust financial system less based on 
maturity transformation, there will always be a threshold above which a negative shock to the 
fundamental value of assets would trigger a catastrophic answer rather than simply a short-term 
disturbance.  Hopefully, the crisis could be a slow moving one if most institutions are financed in a 
stable way, but at the end losses have to be shared and it can be a difficult process. A very large 
shock may wipe out equity investors and trigger a wave of bankruptcies as banks and other 
companies are not able to service the medium-term debts sold to risk-averse investors. As already 
mentioned, the problem results mainly from the heterogeneity of final investors and the fact that a 
large part of the population invests only in low-risk products and does not seem ready to bear a 
significant part of the investment risks48. In more theoretical terms, the main market failure involved 
is thus the incompleteness of markets: the tail risks are not allocated ex ante between the 
heterogeneous investors and may prove difficult to absorb. As DeAngelo and Stulz (2014) put it, risks 
of runs or systemic meltdown “are absent in all models, including ours, in which banks can access 
perfect/complete markets and have incentives to construct perfect asset hedges to support safe 
debt”. Yet, market incompleteness is a complex theoretical issue that we’ll not discuss here since it is 
too loosely related with the provision of liquidity services. We should simply stress that this 

                                                           
48 Even though monetary policy may force the risk-averse investors to contribute since interest rates may fall 
and reduce the return they get. Unfortunately, nominal interest rates cannot decline significantly below 0 and 
real rates can even rise in times of deflation.  
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incompleteness of markets is probably made much worse by the reliance on maturity transformation 
to provide risk-averse investors with low risk products49.     

Obviously, it is quite difficult to determine how large a shock should be to trigger fundamental 
problems taking into account the amount of debt in the economy50. Yet, in extreme cases, there is 
the need of a public backstop which is not simply related with providing “liquidity services” in the 
rather narrow sense we have used so far in this paper51. In times of crisis, the public sector can force 
the current generation and, possibly, the following to bear through its interventions some of the risk 
present in the system52. This can be done through ad hoc ILR interventions where the public sector 
picks precisely the risk it wants to bear depending on the specificity of the crisis. It should be clear 
that if there is a fundamental problem of lack of equity, with many equity holders having been wiped 
out, buying debt or offering public loans would not be very effective to stop the collapse of the 
financial system. In extreme cases, the ILR is more likely to buy equities at market prices than debts.  

This observation leads us to briefly revisit the issues connected to the Liquidator of Last Resort. In an 
extreme situation in which financial fragility means that the public sector may have to accept some 
equity risk, the threats of the LiLRs seem rather paradoxical. In order to stabilize the market in case 
of a negative vicious circle, investors need to be reassured that some new capital may be 
forthcoming. In other words, the government should have sold a “put” to the banking sector to get in 
at markets conditions whenever it is necessary. The LiLR is doing just the opposite as it threatens to 
withdraw the remaining capital whenever it believes that there is not enough left53. As already 
discussed, the dynamic can be very negative (a bit like if banks had sold a put in declining market 
rather buying one…). Again, one can only imagine what could have happened in 2008-2009 if rather 
than extending capital support to many of the largest U.S. banks (the Troubled Asset Relief Program 
or TARP), public authorities had decided to use their special resolution powers to wipe out the 
existing shareholders of their remaining equity54.    

                                                           
49 As already discussed, with maturity transformation, there is a lack of transparency about who is really 
bearing the fundamental tail risks (i.e. only the holders of medium term securities or some short-term creditors 
unable to run in case of large losses? Or maybe the LLRs who encouraged maturity transformation in the first 
place…). As a result, if the proportion of risk-adverse investors rises, banks may simply increase their reliance 
on short-term debts and fail to adjust the riskiness of their investments. With more transparent risk-sharing 
arrangements, i.e. the issuance of medium-term notes of various risks, banks receive better signals concerning 
investors’ preferences.   
50 Especially since the threshold may depend on the nature of the shock. A quick shock may be more difficult to 
absorb than a progressive one since it may be difficult to move rapidly equity capital where it is most needed. 
See Grossman and Miller (1988) for the idea of “slow moving capital”.   
51 Much more about providing liquidity services in the sense of Tirole and Holmström (2011), i.e. providing 
more pledgeable income in times of crisis, or Allen and Gale (2007), i.e. providing real resources to people 
wanting to consume earlier than expected.   
52 Obviously, this is possible only if there is no “ricardian equivalence” (which is likely since a large part of the 
current generation does not participate in financial markets). Moreover, with the limit that if the shock is very 
large (war, nuclear catastrophe…), the government may lose its own ability to finance (no more banknotes, 
only gold…). 
53 More precisely, the LiLR intends to expropriate the current shareholders and, at the same time, plans to 
force the risk-adverse holders of bonds to bring more new capital (« bail-in »). Yet, this is a very hazardous and 
probably naive policy since « you can lead a horse to water but you can’t make him drink », especially when 
you have poisoned the water…    
54 A key unresolved question in case of a systemic shock destabilizing the entire financial sector is what could 
happen to the Central Clearing Parties (CCPs)? As counterparties to all financial institutions, they are likely to 
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Last but not least, we also have to mention in passing the possibility that governments could improve 
the resilience of the system by being ex ante institutions which structurally bear some equity risk on 
behalf of the taxpayers – both present and future - who don’t have the ability to invest by 
themselves. Investments made by Sovereign Funds or, for example, public defined benefits pension 
funds backed by public authorities increase the investor base while allowing to collect some risk 
premium for the benefit of those who do not actively take part in the markets55.  

The regulation of the mutual funds’ liquidity risk 

As discussed previously, open ended mutual funds could be subject to runs if their valuation policies 
and the redemption conditions give strong incentives to be the first to leave the boat in times of 
outflows. This risk should be carefully analyzed since collective investment vehicles will probably see 
their role increases in the provision of liquidity services, with banks constrained either by new 
regulations or better incentives56. One has to remember that the real beginning of the 2007-2009 
financial crisis was the announcement on August 9, 2007 by the French bank BNP-Paribas that it 
would freeze withdrawals from three of its investment funds.  

Indeed, a lot of attention has been given recently to the liquidity policy of money market funds, both 
in the US and in the Eurozone, since some of them played a significant role in the 2007-2009 financial 
crisis. Other categories of funds have escaped new regulations so far.  

It seems that regulators find it difficult to forge a doctrine about the right amount of liquidity funds 
should be allowed to provide. This should not come as a surprise taking into account the conceptual 
difficulties to establish what exactly their economic function is. Indeed, it is possible to take a sort of 
D&D view and to argue that the provision of liquidity by stable investors to investors entering or 
exiting the funds constitutes a sort of welfare-enhancing pooling of risk57.  

                                                                                                                                                                                     
become extremely important too-big-to-fail institutions. Indeed, Coeuré (2014) called them “super systemically 
relevant” institutions and, as stated by Duffie (2012), “CCPs can themselves be sources of inappropriately high 
systemic risk in the absence of sound CCP risk management, capital, collateral, regulatory supervision, and 
backstop sources of liquidity form lenders of last resort such as central banks” (page 9). Some contingency 
planning is necessary. In this specific case, the idea of a “put” sold by the government which guarantees a quick 
and clean process of recapitalization would probably be a good idea.  
55 One should note that governments already support a lot of investment risk as mentioned in Appendix A. 
Through the tax system, their receipts depend a lot on the performance of investments. It may look as a free 
lunch since taxes based on capital income certainly fluctuate with the business cycle, but there is no doubt that 
over the long term the government earns a lot by taxing not only the risk-free rate, but also the volatile risk 
premium received by investors. In some respect, without having to bear the difficulties related to mark-to-
market accounting, the government already helps unsophisticated households to benefit from the fact that in 
the very long term the equity excess return is positive with a very high probability.   
56 In this respect, one can wonder what would be the consequences of following Admati and Hellwig (2013) 
recommendations as far as the regulation of banks’ leverage is concerned. In their book, they stress that, 
among many other benefits, more equity would improve how liquidity services are provided. They argue 
convincingly that more equity would lead to a diminution of the risks of traditional bank runs. Yet, requiring 
much more equity may accelerate the shifting of risks outside the banking sector for two reasons. Firstly, the 
tax bias makes equity financing rather costly. Admati and Hellwig (2013) are well aware of this distortion which 
penalizes banks and, indeed, they advise a tax reform. Secondly, equity may be expansive because of the 
dominance of risk-adverse investors. They don’t discuss the potential implications.     
57 This is maybe a way to reframe theoretically the ongoing discussion in the US between regulators who want 
money market funds NAV per share to fully reflect the variability of the underlying assets (variable NAV) and 
the industry which believes that the traditional model of extreme liquidity is welfare enhancing.    
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As a result of these conceptual ambiguities, except for the money market funds, regulations have not 
been very prescriptive. For example, we read in the March 2013 IOSCO « Principles of Liquidity Risk 
Management for CIS » that « Good liquidity risk management is a key feature of the correct operation 
of a CIS. Its fundamental requirement is to ensure that the degree of liquidity that the open-ended CIS 
manages will allow it, in general, to meet redemption obligations and other liabilities ».  The mention 
“in general” leaves a lot of freedom to the national regulators and the funds industry.  

We find the same kind of not very constraining principles in the new European regulation regarding 
alternative funds (the AIFMD directive). There is a strong insistence on the need to implement 
procedures to manage the liquidity risks, but they tend to be more general principles than actual 
rules fixing the redemption rules of various types of funds.   

Taking into account the risks of runs and the “bounded rationality” of investors previously discussed, 
we tend to believe that a more prescriptive approach may be warranted. The key subject seems to 
be how the NAV per share should be set to avoid any incentive to run58. The traditional mid-quote 
pricing without any exit fee seems rather dangerous in times of market stress. We already presented 
the dual pricing system which appears as a possible alternative, but may reduce too much the 
liquidity provided by mutual funds. Swing pricing looked like a better option since it seemed to 
properly allocate the true trading costs induced by significant inflows and outflows. Yet, there are 
two drawbacks:  

- Swing pricing leads to an increase in the apparent volatility of the NAV per share, since 
without changes in the market situation, the NAV will change depending on the direction of 
flows (whenever inflows or outflows are large enough to trigger swing charges). This volatility 
may be hard to understand by some investors.  

- There is a kind of lottery going on, since when an investor buys shares, the price he pays 
depends on the direction of the flows. He will get a good price if he is lucky enough to buy 
when others are selling. And he will pay the full trading costs if he buys with others (in both 
cases if the flows are strong enough to trigger swing charges). In terms of risk sharing, it may 
make sense to have this uncertainty born by the community of investors, rather than by only 
the buyers. 

Another option is to keep the traditional mid-quote pricing for the single NAV, while simply adding an 
asymmetric anti-dilution levy, i.e. a variable exit fee kept by the fund, which depends on the liquidity 
of the assets in which the fund is invested (taking also into account the redemption rules and the 
time left to the fund manager to sell assets). Broadly speaking, the community of investors would 
subsidy the new entrants each in turn. Investors who exit would pay the full price in a very 
transparent manner: maybe this is not completely fair while outflows and inflows are broadly 
balanced, but is probably the best way to protect the fund against the risk of run.  In period of 
markets’ stress, this should stop the outflow and, if really needed, gives some time to the Investor of 
Last Resort to stabilize markets.  

                                                           
58 Rigid redemptions constraints used by hedge funds (long notice, gates) obviously make sense for some quite 
illiquid investments, but they have two drawbacks. They destroy some liquidity from the investors‘ point of 
view and they may trigger some kind of “soft runs”: if you believe that limits will be imposed to the 
redemptions in the future, you have an incentive to take rapidly your place in the queue.    
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Many systems are possible and it is probably not the regulators’ responsibility to choose specifically 
one. However, it would make sense to make compulsory in all open-ended funds the existence of at 
least one embedded protection against the risk of runs. Currently, this is not the case: “Mutual funds 
generally would not be able to impose redemption fees to counter sudden heavy redemptions under 
existing regulations. In contrast, private funds are often structured to permit temporary suspensions 
of redemptions or the imposition of redemption fees or gates that limit redemptions in times of 
stress” according to the Office of Financial Research, OFR (2013). This question should be urgently 
addressed. Indeed, as recently stressed by the IMF, systemic risks have maybe shifted from the 
banking sector to collective investment funds: “A central concern is the market liquidity risk arising 
from the mismatch between the liquidity promised to mutual fund owners in good times and the 
cost of illiquidity when meeting redemptions in times of stress”, IMF (2014).  

Conclusion 

At the time of writing, monetary policies remain “unconventional” in most countries with short-term 
interest rates close to 0, huge buying of assets by central banks in many countries and the European 
Central Bank still lending at non-market conditions to many banks having difficulties to obtain 
enough financing from private sources.  

However, officials start to think about what should be the future conventional policies once the crisis 
is definitively behind us. What should be the role of public institutions (central banks, treasuries) in 
the provision of liquidity? Obviously, central banks will keep their primary responsibility of stabilizing 
the overnight interest rates at a level consistent with their macroeconomic objectives. Open market 
operations made at market rates provide the required tools. Yet, what kind of special refinancing 
should be available to distressed institutions that are not able to borrow at market rates from central 
banks or other private sources?  

In this paper, we strongly argue against the traditional view considering that being exposed to runs is 
a normal and indeed necessary implication of banking activities. This traditional view, expressed 
quite clearly in many official reports, leads to a rather generous LLR and gives incentives to push 
maturity transformation very far. The current answer to these dangerous incentives is to introduce a 
new stringent regulation of the liquidity positions of banks. As a result there will be a new game of 
cat and mouse between these institutions and their regulators.  

But do we need this game? We believe that adequate liquidity could be produced through another 
model where banks would receive incentives to avoid the risk of runs. They would stabilize their 
financing, and investors would nevertheless obtain the needed liquidity on the securities issued by 
banks, thanks to an efficient modern network of secondary markets and collective investment 
vehicles. Moreover, in case markets were stressed, public authorities would react if needed by 
buying banks’ long-term liabilities at market prices rather than providing short-term financing at non-
market conditions.  

This new model supposes, as also argued by Cochrane (2014), that contrary to the view expressed for 
example in the Liikanen report, maturity transformation by banks is NOT “vital” for the real 
economy. More research is needed on this key topic, especially since the D&D analysis of market 
failures is still hugely influential.  
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Moreover, whatever direct or indirect role the public sector keeps in the provision of liquidity 
services to investors, there remain several open questions related to systemic stability that seem to 
urgently deserve more attention. The first one is the risks brought by the “constructive ambiguity” 
that characterizes many public sector interventions. In particular, the use of very powerful resolution 
powers may trigger some market instability if the property rights of the shareholders are not well 
enough defined (see Appendix C). The second one is the liquidity services that all collective 
investment vehicles, not only money market funds, should be allowed to provide through their 
valuation and redemption policies. As some liquidity risks are likely to shift in any case from the 
banking sector to the funds’ sector, it is really vital to limit the systemic vulnerabilities that could 
exist in this sector.   
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Appendix A: The tax bias against banks. 

How much banks must charge on the loans they are making and keeping on their balance sheet to 
compensate for the tax bias which penalizes them?  

Obviously, this depends on the specifics of the tax system. Let’s suppose that equity finance is more 
taxed than debt finance by a difference of t%. For example, to make the following very simple, we 
may assume that t% is the corporate tax rate, with interests fully deductible from the corporate tax 
base, while interest, dividends and capital gains are all taxed at the same rate at the personal level.   

Let’s assume that banks have to immobilize k of their own capital to lend 1 and that the required 
return on equity net of corporate taxes is roe.  Before tax, the return on equity should be   𝑟𝑟𝑟𝑟𝑟𝑟

1−𝑡𝑡
. So the 

corporate taxes paid for 1 of loan is  𝑡𝑡 𝑘𝑘 𝑟𝑟𝑟𝑟𝑟𝑟
1−𝑡𝑡

 . If the loan was not on the bank balance sheet, investors 

would collectively save this amount.  

For example, with some reasonable numbers like t=30% , k=10% and roe =12%, the tax penalty 
represents a sizeable 51bp. So there is apparently a strong fiscal incentive either to issue bonds 
directly in the market or to securitize the loans originated by the banks.  

However, the story does not stop here. If investors are fully rational (but are they?), they will 
understand that there is an indirect benefit from paying taxes on corporate income: part of the risk 
of the investment is transferred to the Treasury, since taxes will be high when income is high and low 
when credit defaults eats into the profits of the bank. So the representative investor may accept to 
get a lower return on average on its banking securities than on the loans he holds directly, since it 
benefits from some risk reduction.  

How much is this indirect insurance provided by the Treasury worth? It can be quite significant. The 
Treasury supports now t% of the risk and the shareholders (1-t)%. Thus, the Treasury should get as a 
normal remuneration t/(1-t)% of the risk premium collected by shareholders, without that being 
considered as tax at all. If the risk free rate of Treasury bonds is r, the risk premium is  𝑟𝑟𝑟𝑟𝑟𝑟 − 𝑟𝑟 and 

the normal remuneration of the Treasury is  𝑡𝑡 𝑘𝑘 𝑟𝑟𝑟𝑟𝑟𝑟
1−𝑡𝑡

− 𝑡𝑡 𝑘𝑘 𝑟𝑟
1−𝑡𝑡

.  

Thus, the true “economic” cost of taxation is reduced to only 𝑡𝑡 𝑘𝑘 𝑟𝑟
1−𝑡𝑡

 59. With the previous parameters 

and a long term equilibrium interest rate set at 4,5%, the cost of taxation is now only 19 bp (or 2bp 
with interest rates at 0,5%!). This is the relatively low fiscal cost that the traditional ACE intends to 
correct (see section 4 of this paper).   

However, as shown by Bond and Devereux (2003), the latter rather low estimate for the ACE assumes 
full insurance through taxation. This is not realistic: in case of catastrophic losses, the most traumatic 
for investors, the tax credits cannot always be recovered from the Treasury (and Auerbach (2007) 
showed that these lost tax credits have been quite large in the US). There is a large literature on the 
negative impact on investment of this fundamental asymmetry in the treatment of positive and 
negative corporate income, but we don’t know of any quantitative estimate of how the ACE should 
be raised as a result to fully get the desired level-playing field between banks and mutual funds.    
                                                           
59 𝑡𝑡 𝑘𝑘 𝑟𝑟𝑟𝑟𝑟𝑟

1−𝑡𝑡
− ( 𝑡𝑡 𝑘𝑘 𝑟𝑟𝑟𝑟𝑟𝑟

1−𝑡𝑡
− 𝑡𝑡 𝑘𝑘 𝑟𝑟

1−𝑡𝑡
). The risk premium is simply not taxed in effective terms since the risk is also 

transferred to the Treasury! Only the risk-free part of the return on equity is effectively taxed. 
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Appendix B: Some D&D results in the context of an overlapping generation model. 

The D&D world is a world where the economy’s production activity is riskless if continued for two 
periods of time. However, the return on investment is much lower if the production has to be 
stopped before: “The technology provides low levels of output per unit if operated for a single period 
but high levels of output if operated for two periods”. Formally, one unit of good invested at T=0 
produces only one at T=1, but R>1 at T=2. This characterization of the economy is quite reasonable: 
stopping production can be costly since the installed capital cannot be easily transferred from one 
firm to another, or transformed into consumer goods.   

Obviously, there may be a mismatch between the time horizon of efficient production and the time 
horizon of savers which may be much lower (or not if people save for their retirement). This is the 
case in the D&D model since savers have on average a lower horizon than two periods and on top of 
that they do not know precisely when they will want to consume. In each generation “born” at T=0, a 
fraction t will in fine want to consume at T=1 and the rest will consume at T=2. Each individual is 
endowed at T=0 with one unit of good. 

So the average horizon of savers is 2-t while the efficient horizon of investment should be 2. One 
could worry about the consequences of this mismatch for the efficient use of capital and suspect a 
potential market failure. Yet, in the D&D world with no risk as long as you keep the capital installed, 
we show in this Appendix that there is no market failure mechanically due to this difference of 
average horizon (2 for the companies’ managers against 2-t for the investors). Moreover, thanks to 
the existence of secondary markets, the fact that each consumer horizon is uncertain should not 
have more negative consequences on the productive efficiency of the economy. All the initial 
endowment should be invested in the productive technology and will be indeed fully productive for 
two periods. There is no need to use bank deposits to get that result. However, the owners of this 
installed capital may change over time, as people facing unexpected liquidity shocks will have to 
trade in secondary markets.   

In a D&D world, as long as there are secondary markets, there are not that many market failures. The 
only one is the fact that the return you get on your saving depends on how long you invest. One 
could argue that this is a small lack of insurance compared to all the uninsured risks we have to 
accept, particularly in the labor market. But this is indeed a market failure from a theoretical 
perspective60.  

In the real world, time does not stop at T=2. Even if each generation has an investment horizon which 
may sometimes seem too short compared to firms’ horizon, a new generation will come and will be 
able to buy the shares sold by the old generation. No need to interrupt the workings of the nuclear 
facilities built for 30 years!  

What should be the return obtained by each category of consumers in such a D&D world with 
overlapping similar generations? The question is what will be the price of the shares sold at each 
period by the “early consumers” (a fraction t of each generation) to the new active generation? The 
price should make equivalent for the latter to invest their own endowment in a new two-year project 

                                                           
60 And one which becomes more important when, contrary to the D&D world, production is risky and the stock 
market becomes quite volatile as a result.  
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or buy the old project which will bring its full benefit (R) the following period. Let’s look at the 
resulting constant price X of old projects in the steady state.  

If an agent of the new generation invests α of this endowment in old projects and (1- α) in new ones, 
he will consume in the next period α R/X+(1-α)X if he is an early consumer (it will be his turn the 
following period to sell his shares in order to consume). If he is a late consumer, this resource will be 
reinvested for a new period as a result and he will consume R/X(α R/X+(1-α)X) one period later. The 
agent will determine α in order to maximize his utility. The only possibility to get an equilibrium in 
this steady state (i.e. 0<α<1) is to have 𝑋𝑋 = √𝑅𝑅. 

If 𝑋𝑋 < √𝑅𝑅, second hand asset are cheap and there is no incentive to invest in new projects.  

If 𝑋𝑋 > √𝑅𝑅, this is the opposite and there are no buyers for the old project sold by earlier consumers.   

As a result, at the equilibrium, early consumers consume √𝑅𝑅 and late consumer R one period later. 
Thus, all agents get the same return for any one-period holding period, i.e. √𝑅𝑅 . Obviously the late 
consumer will consume more (i.e. R) because he will have invested his endowment for two periods 
and not only one. D&D finds a much more significant difference between the two consumers’ 
situations and as a result the need for more insurance, because it did not give to the early consumer 
the benefits of being able to sell to a new generation. Time stops at T=261.   

As we argue in the main text, banks have indeed a key role in making this story having its happy 
ending. But this does not seem to be at all an issue of insurance. Early consumers need an efficient 
liquid secondary market to get rid of their holdings at a right price reflecting their fundamental value 
in a long term perspective. Banks have a key role in holding the illiquid assets on their balance sheet 
and making them mechanically more tradeable. As discussed in the main text, with the help of the 
LRR, banks may even improve the overall liquidity of existing assets (in normal times, not necessarily 
in times of stressed markets!) by playing extensively the maturity transformation game. But is this 
extra-liquidity really needed and necessary from a fundamental welfare perspective? Remember the 
almost prophetic title of the IMF (2008) study in the April 2008 Global Financial Stability Report: 
“Market and funding illiquidity, when private risk becomes public”. 

 

  

                                                           
61 Yet, the introduction of a new generation introduces a new quite different “market failures”. If one 
introduces some fundamental long-term investment risks, welfare could be improved by sharing the risk 
between generations (see Diamond (1977)). 
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Appendix C: On the impossibility of using stock prices as a resolution indicator 

In this Appendix, we want to illustrate how seemingly reasonable public interventions in financial 
markets may produce catastrophic results if they do not respect some basic property rights.  

Let’s suppose that a Liquidator of Last Resort has the right to nationalize a bank with no indemnity 
for the shareholders whenever its stock market value appears to be too low. This rule seems quite 
reasonable since the stock market value should reflect how the community of investors assesses the 
true value of the company. Moreover, the ability of a firm to tap its shareholders and reconstitute its 
depleted capital depends on its market value. And last but not least, shareholders have an incentive 
to “gamble for resurrection” when a firm has little value left: they have little to lose if new 
investments turn wrong, while they benefit from the upside. A zombie bank with a low market value 
is quite a dangerous institution!   

So let’s say that the bank has to finance A of assets on its balance sheet and that it will be seized if its 
stock market value V is below the level 𝛼𝛼𝛼𝛼. 

Let’s also assume that the bank’s fundamental market value based on a reasonable assessment of 
future profits and the normal discount rate is VF. VF, based for example on analysts’ forecasts, is 
supposed to follow a random walk with a drift equal to the discount rate.  

So 𝑑𝑑𝑑𝑑𝑑𝑑 = (𝑟𝑟 + 𝜋𝜋)𝑑𝑑𝑑𝑑𝑑𝑑𝑉𝑉 + 𝜎𝜎𝑉𝑉𝑉𝑉𝑑𝑑𝑑𝑑𝑑𝑑𝑉𝑉, with r the risk free short-term interest rate and 𝜋𝜋 the required 
risk premium.  

Without the threat of the Liquidator of Last resort, the actual stock market value V would be VF. But, 
with the possibility of nationalization, it will be below VF since the public authorities have the right to 
seize bank assets in some circumstances. What should be the discount V/VF required by rational 
investor to be compensated for the nationalization risk in case of bad news (i.e. when V is too low to 
be tolerated by the Liquidator of Last Resort)? And, second related question, when the 
nationalization actually takes place (highest level 𝑑𝑑𝑑𝑑𝑛𝑛 which triggers the resolution of the bank, i.e. 
𝑑𝑑 < 𝛼𝛼𝛼𝛼)?  

It is easy to show that 𝑑𝑑𝑑𝑑𝑛𝑛 is independent of 𝛼𝛼  and is infinite: even with a very low threshold for 
nationalization, there is no possible market for the banks’ share and the nationalization will take 
place immediately independently of the fundamental value of the bank.  

This is proved by the fact that for any potential candidate for 𝑑𝑑𝑑𝑑𝑛𝑛, nationalization will also take place 
for 𝑑𝑑𝑑𝑑𝑛𝑛 + 𝜀𝜀. So the only possible 𝑑𝑑𝑑𝑑𝑛𝑛 definitely is the infinite.  

Let’s look at the function V(VF) which described how the market value of the bank depends on its 
fundamental value. By construction, 𝑑𝑑(𝑑𝑑𝑑𝑑𝑛𝑛) = 0 since there is nationalization at this level. The 
function V is necessarily continuous: it is impossible to have a jump in the market value for an 
infinitesimal change in the fundamental value, otherwise there would be a free arbitrage at this 
specific point. So V(𝑑𝑑𝑑𝑑𝑛𝑛 + 𝜀𝜀) necessarily tends towards 0 when 𝜀𝜀 tends towards 0. So when 𝜀𝜀  is 
small enough, V(𝑑𝑑𝑑𝑑𝑛𝑛 + 𝜀𝜀) <  𝛼𝛼𝛼𝛼, which means that there will be nationalization. In other words, if 
the market believes that there will be nationalization at 𝑑𝑑𝑑𝑑𝑛𝑛 , the price will be so low at 𝑑𝑑𝑑𝑑𝑛𝑛 + 𝜀𝜀 
that nationalization will in fact take place at 𝑑𝑑𝑑𝑑𝑛𝑛 + 𝜀𝜀. And step by step, the risk of nationalization 
drives the market value towards 0 whatever the level of VF is and nationalization is bound to happen.   
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This is quite a stunning result since the inevitable fall of the price towards 0 and nationalization does 
not depend of the threshold chosen for nationalization. Here we meet a well-known mechanism: 
public authorities should be very cautious in using market prices to determine their policy since 
prices themselves may depend on the public decisions and may as a result lose most of their 
information content, if not all (see Bond, Goldstein and Prescott (2009) for a general analysis of 
market-based corrective actions). But prices are easy to observe and not subject to discussion, so 
that the temptation to use them is quite strong…. Obviously, this strong result should not be over-
interpreted. The Liquidator of Last Resort is likely to be cautious if it seems clear that prices are much 
below any reasonable estimate of the fundamental value (but this is not that easy to assess in times 
of crisis!). Moreover, if there are some (very) deep pocket investors (Warren Buffet…), they can take 
the control of the bank before it is nationalized.  

Despite these caveats, one can wonder if the very large instability observed in some banks’ share 
prices during the worst period of the 2008-2009 winter was not partly due to the kind of unstoppable 
vicious circle we described: investors fearing a valuation induced expropriation when the share prices 
were declining and, as a result, selling even more the companies considered at risk.   
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Appendix D: The minimum level of debt in an economy with heterogeneous investors 

 

In this Appendix, we show that a sizeable corporate sector debt can be explained simply by the 
incentives to cater for the needs of heterogeneous investors. If risk takers found it difficult to 
personally introduce some leverage into their investments, the corporate sector will do it for them.   

For example, if the corporate sector wants to limit the recourse to “personal leverage” only to the 
audacious shareholders with a coefficient of relative risk aversion below one third of the “average”, 
we show that companies will be financed 2/3 by debt and 1/3 by equities.  

Let’s assume the traditional following process for the total market value of the productive capital 
stock:  

𝑑𝑑𝑑𝑑𝑑𝑑 = (𝑟𝑟 + 𝜋𝜋)𝑑𝑑𝑑𝑑𝑑𝑑𝑉𝑉 + 𝜎𝜎 𝑑𝑑𝑑𝑑𝑑𝑑𝑉𝑉, with r the risk-free short-term interest rate and 𝜋𝜋 the risk 
premium.  

According to M&M, this total value is independent of the way the corporate sector is financed.  

We assume that there is a continuum of investors of various relative risk aversion 𝛾𝛾. Utility functions 

are all supposed to be of the power type 𝑊𝑊
1−𝛾𝛾

1−𝛾𝛾
 and wealth VK is distributed across investors of 

various risk aversions according to the density 𝑓𝑓(𝛾𝛾) (∫ 𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾 = 1+∞
0 )62. With this utility function, 

the demand for risky assets depends linearly on the risk premium. With a risk premium 𝜋𝜋, each 
investor allocates a share  𝜋𝜋

𝛾𝛾 𝜎𝜎2
  of his wealth to the risky assets.  

If the corporate sector issues one class of securities only, equities, the total demand coming from 
investors should be just equal to the total market value. Obviously, this creates a strong relationship 
between the “average” level of risk aversion and the risk premium. 

More precisely:  

�
𝜋𝜋

𝛾𝛾 𝜎𝜎2
𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾 = 1

+∞

0
 

We can define the risk aversion 𝛾𝛾𝑎𝑎 of the “representative investor”, i.e. the risk aversion which would 
lead to the same demand for risky assets if all investors were identical.  

�
𝜋𝜋

𝛾𝛾 𝜎𝜎2
𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾 =

𝜋𝜋
𝛾𝛾𝑎𝑎𝜎𝜎2

= 1
+∞

0
 

                                                           
62 To keep these illustrative estimates simple, we describe an economy without public debt or real 
estate owned by households: the only issuer of securities is the corporate sector which needs to 
finance the capital stock. 
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𝛾𝛾𝑎𝑎 =
1

∫ 1
𝛾𝛾 𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾+∞

0

 

If the corporate sector issues only equities, each investor will allocate 𝜋𝜋
𝛾𝛾 𝜎𝜎2

 of his wealth to equities, 

that is simply 𝛾𝛾𝑎𝑎
𝛾𝛾

. An investor with a relative risk aversion twice the level of the representative 

investor will only have 50% of equities and 50% of risk-free bills (rolled continuously). Those bills will 
be “issued” (more on that later) by the risk takers: an investor with a relative risk aversion half the 
“average” will have a lever of 2.  

Even without any corporate debt, there will be a lot of debt in the economy, and the need for a 
financial sector able to intermediate between risk-averse investors who need a safe asset to 
complement their holdings of equities and risk takers who want to leverage their holdings63.  

Now, let’s suppose that the corporate sector issues some bills for whatever reasons (tax, asymmetric 
information or the desire to answer the demand of risk takers for more risky assets). A share d of the 
total market value of the company is now supposed to be financed by the issuance of safe short term 
debt rolled continuously. This leverage modifies the risk premium offered by equities which becomes  
𝜋𝜋

1−𝑑𝑑
 and its instantaneous volatility is 𝜎𝜎

1−𝑑𝑑
  .    

Thus, each investor allocates a share  𝜋𝜋 (1−𝑑𝑑)
𝛾𝛾 𝜎𝜎2

  of his portfolio to the leveraged equity.  

Now, only investors with a relative risk aversion below (1 − 𝑑𝑑)𝛾𝛾𝑎𝑎 will need to use personal leverage 
to obtain the risk profile they want. Thus if the corporate sector wants to cater for the needs of 
investors with a relative risk aversion below half the “average”, there will be 50% of debt. It will be 
2/3 if the objective is to avoid the need for personal leverage for those with a relative risk aversion 
below one third of the average. More generally, if the targeted threshold is 𝛾𝛾𝑠𝑠, the ratio of debt d will 
be 𝑑𝑑 = 1 − 𝛾𝛾𝑠𝑠

𝛾𝛾𝑎𝑎
. 

How does the total private debt in the economy depend on the leverage decided by the corporate 
sector? To answer this question, we need to add to the corporate sector debt the personal debt of 
levered investors. Overall, this total debt will be the debt held by investors who do not use leverage, 
i.e. investors who have a relative risk aversion above  (1 − 𝑑𝑑)𝛾𝛾𝑎𝑎. Each of these investors allocates a 

share 1 − 𝜋𝜋 (1−𝑑𝑑)
𝛾𝛾 𝜎𝜎2

= 1 − 𝛾𝛾𝑎𝑎(1−𝑑𝑑)
𝛾𝛾

 =1 of his portfolio to debt.   

As a result, the share of debt relative to VK will be: 

𝑑𝑑𝑉𝑉(𝑑𝑑) = � �1 −
𝛾𝛾𝑎𝑎(1 − 𝑑𝑑)

𝛾𝛾 � 𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾
+∞

 (1−𝑑𝑑)𝛾𝛾𝑎𝑎
 

How does this total debt (corporate + personal) depend on the corporate issuance policy?   

dt(d) is always rising with d since the derivative of dt relative to d is ∫  𝛾𝛾𝑎𝑎
𝛾𝛾
𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾+∞

 (1−𝑑𝑑)𝛾𝛾𝑎𝑎
. 

                                                           
63 This is not necessarily done through personal loans. Risk takers may invest in hedge funds which use leverage 
to increase risks and expected returns.  
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Thus the corporate sector should not issue any debt at all if the objective is to minimize the global 
debt ratio. In this case, the minimum ratio of debt would be:  

𝑑𝑑𝑉𝑉(0) = � �1 −
𝛾𝛾𝑎𝑎
𝛾𝛾 � 𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾

+∞

 𝛾𝛾𝑎𝑎
= � �

𝛾𝛾 − 𝛾𝛾𝑎𝑎
𝛾𝛾 � 𝑓𝑓(𝛾𝛾)𝑑𝑑𝛾𝛾

+∞

 𝛾𝛾𝑎𝑎
 

It crucially depends on the dispersion of relative risk aversions. Obviously, this minimum debt would 
be quite costly to monitor since it would be made of personal loans made to audacious investors who 
buy equities with leverage64.  

Last but not least, we should note that the introduction of the public debt would lower the amount 
of debt that the corporate sector has to issue to satisfy a heterogeneous community of investors. 
Symmetrically if the debt issued by the corporate sector is not risk-free (for example following the 
issuance of long term debt to avoid the refinancing risk), more debt will probably have to be issued 
to fully satisfy the risk takers who invest only in equities (since some risks have shifted from equities 
to debt).    

  

                                                           
64 However, as already noted, these personal loans can also take the form of credits provided to hedge funds 
investing on behalf of risk takers.  
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