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Abstract 

In spite of substantial central bank intervention, the frequency of financial crises has not fallen, and by some measures, 

have in fact grown in magnitude. We explain this conundrum by revisiting the theory of fire-sale externalities and the 

optimal design of public liquidity infusions aimed at addressing these. We show that the existence of a private market 

for insurance such as contingent capital – which existed prior to central banking and deposit insurance – can lead to 

efficient outcomes by eliminating the incentives for banks to overinvest and issue excessive money-like deposit 

liabilities. However, it does not eliminate fire sales. A central bank that can infuse liquidity cheaply may be motivated 

to intervene in the face of fire sales. If so, it can crowd out the private market and, if liquidity intervention is not priced 

at higher-than-breakeven rates, induce overinvestment and excessive financial fragility. 
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Introduction 

Over the past century, there has been a significant increase in the scale and scope of central bank interventions in 

response to banking crises, alongside the introduction of public insurance schemes such as deposit insurance (Bordo 

and Siklos, 2018; Metrick and Schmelzing, 2021, especially Figure 1 reproduced below). In particular, since World War 

II, central bank policy responses to financial crises have become “close to systematic” (Ferguson et al., 2023). 

Puzzlingly, despite the presence of ex-ante public backstops and large-scale public liquidity provision ex post, 

significant banking crises continue to occur across the world (for example, as shown in Figure 2 from Reinhart and 

Rogoff (2013) below), including in advanced economies with comprehensive regulatory frameworks (as evidenced by 

the widespread recent banking stress around the failure of Silicon Valley Bank in 2023). Why? 

 

 
Figure 1. Central Bank Intervention Over Time 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
Figure 2. Proportion of Countries with Banking Crises, 1900-2008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Metrick and Schmelzing (2021). 

Source: Reinhart and Rogoff (2013). The countries are weighted by their share of world income. 
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At the heart of banking crises lies the fundamental nature of liquidity transformation: banks borrow short to lend or 

invest long in illiquid assets. Occasionally, accidents happen, and banks fall short of liquidity, forcing them to liquidate 

assets in a fire sale. Contingent liquidity or capital can be helpful under such circumstances in reducing costly fire sales. 

While central bank interventions have become a familiar response, a fundamental question arises: what form should 

that contingent liquidity take? Should it be in the form of private insurance arrangements such as private sector 

promises to provide transfers in exchange for a pre-committed fee (callable or contingent equity)? Or should it be 

public liquidity support in the form of central bank bailouts or loans at a high rate (a  la Bagehot, 1873) after the need 

arises? Or should it be pre-positioned liquidity arrangements with the central bank (see Tuckman, 2012; King, 2016; 

Nelson, 2023; Hanson et al, 2024), and if so, what fee should the central bank charge? In this paper, we analyze all these 

mechanisms and how they influence each other. 

 

 

Baseline Model 

In Stein (2012), the influential and tractable model we will base our analysis on, a banking sector raises funds from 

households by issuing a mix of money-like short-term liabilities and long-term bonds, and investing the funds in long-

term projects (the banking sector in his model is clubbed together with the project managers for simplicity). Money-

like liabilities are cheaper funding than bond funding because holders are willing to pay a liquidity premium for them, 

so long as they stay risk-free. However, at a future date, the projects may be hit by an adverse shock in some state of 

the world, in which case holders of short-term liabilities will come for their funds. Each (symmetric) bank will have to 

sell projects in the market to raise funds to repay short-term liability holders, possibly at fire-sale prices. Importantly, 

the amount of money-like liabilities the bank can issue initially can be constrained by the need to have enough saleable 

assets at that future date to pay off all the money-like liabilities – a kind of “collateral constraint” on initial money 

issuance.  

 

The buyers of fire-sold assets in Stein’s model are private (in his language, “patient”) investors with a limited 

endowment of funds – and the fire-sale discount is because they will have to buy “fire-sold” projects instead of investing 

in their own opportunities so there is an opportunity cost of purchases.  

 

In the Stein model, the bank may overinvest in projects in order to alleviate the collateral constraint on financing with 

cheap money-like liabilities. The bank does not internalize the fact that while its own collateral constraint is getting 

loosened, the additional investment and fire sales increase the size of the fire sale discount for all, tightening other 

banks’ collateral constraint. Stein (2012) then examines supervisory and monetary actions that could limit the bank’s 

incentive to overinvest in projects and overissue money. 

 

In this paper, we start with a different question. First, is there a private fix to the problem? Can banks arrange insurance 

privately to relax the collateral constraint? Second, what can the central bank do to augment private sector efforts, and 

does it help or hurt? In particular, how does the public provision of (contingent) liquidity affect the private provision 

of (contingent) capital or liquidity? 

 

We show that there is indeed a simple private solution to the potential problem of overinvestment when money 

creation is collateral constrained: allow the bank to arrange for committed fund inflows from the private investor 

conditional on an adverse shock hitting, for which the bank will pay in future normal states. Such an arrangement 

ensures the collateral constraint never binds because a bank that wants to issue more money-like deposits simply buys 

more contingent capital insurance. Outcomes are once again socially optimal. Of course, the banking system may issue 

more money-like liabilities than in the Stein model where such contingent capital is not available. Indeed, under some 

conditions, it may even fund itself entirely with money-like liabilities, investing in both bonds and projects. In other 

words, if the premium that investors are willing to pay to hold money-like bank liabilities is high, the bank may take 

on more liquidity risk than strictly required by project financing in order to fully exhaust the benefit of issuing money-

like assets. Nevertheless, the contingent capital inflows mitigate fire sales, ensuring that the collateral constraint is not 

binding and private outcomes are socially optimal. 
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Such privately arranged contingent funding is not merely a theoretical curiosity. Banks in the past had unlimited 

liability in a number of countries (Hickson and Turner, 2003; Kenny and Ogren, 2021) and double liability in the United 

States till the Great Depression (Macey and Miller, 1992; Bodenhorn, 2015; Aldunate et al., 2019). Another version of 

greater liability was where bank shareholders paid in capital less than the par value of shares and were liable for the 

remainder on call (see, for example, the discussion in White (1995) on free banking in Scotland before 1844). All these 

are situations where the bank had a call on the capital/wealth of shareholders, and the call would come in distressed 

times.  

 

More recently, contingent convertible bonds (see Flannery, 2005; Kashyap, Rajan, and Stein, 2008; French et al., 2010; 

Flannery, 2014) have been proposed to reduce bank debt and enhance equity in distressed times, potentially allowing 

banks to raise funding. Vallee (2019) and Avdjiev et al. (2020) present empirical evidence that such contingent 

convertible capital securities can reduce bank fragility. The historical evidence, which we will discuss in detail later, 

also suggests such instruments helped bolster bank stability.  

 

Of course, one can make assumptions that make contingent funding contractually difficult, thus recovering the spirit 

of overinvestment due to fire-sale externalities. We do believe, however, that such contracting difficulties should not 

be overstated. The absence of private contingent funding in recent times may have more to do with the scale and scope 

of central bank interventions than the contractual difficulties associated with such instruments. Indeed, we show that 

this is theoretically the case regardless of whether there are such contractual difficulties or not.  

 

 

Central Bank Interventions 

Let us elaborate. What happens if we add an interventionist central bank that can infuse liquidity more cheaply than 

the private sector into the mix (a possibility that became more realistic as countries left the gold standard and final 

settlement became possible in central bank issued fiat money)? The welfare implications turn on three issues. First, 

can the central bank commit to a policy of specific intervention, or does it react according to the needs of the moment? 

Second, does the central bank charge the needy bank for its intervention, and under what circumstances does it recover 

the appropriate charge? Third, is there a cost to the central bank of intervening, and what form does it take? 

 

While we examine a variety of cases in the paper, for this policy brief we will focus on two cases for illustrative 

purposes, assuming all players can game out the reactions of others so that we can restrict the analysis to subgame 

perfect equilibria. The first case is a “bailout” central bank, which seeks only to reduce fire sales ex post by infusing 

funds into distressed banks, without seeking to recover the funds later from the banks. 

 

This is certainly the case if the central bank has no additional powers of obtaining repayment than the private sector. 

Given that a bank knows fire sales will be reduced ex post through central bank intervention, it has the incentive to 

increase up front financing through money-like liabilities – in the model, this exactly offsets central bank intervention. 

Moreover, if the extent of the bailout is proportional to the investment (or bank size), the bank has the incentive to 

increase investment since it does not bear bail out costs. The net effect is that realized fire-sale costs do not change 

since banks take on more illiquidity risks up front to offset central bank intervention. And because banks do not pay 

the cost of central bank intervention, they also overinvest. 

 

Importantly, the anticipation of central bank intervention could crowd out private insurance arrangements such as 

contingent capital support. In other words, as shown in Figure 3 (where Planner denotes outcomes that are socially 

desirable and feasible while Bailout indicates outcomes when the central bank bails the system out), the market for 

private contingent capital may disappear endogenously. This is because the bailout central bank induces higher real 

investments (the asset-side of bank activity) as the (inefficient) way to support money issuance in preference to 

arranging contingent capital (the liability-side of bank activity). Clearly, the latter is the preferred outcome. The 

crowding-out of private insurance via the liability side is evidenced by the disappearance of additional or even 

unlimited shareholder liability, as well as the secular decline in banks’ capital ratios in the past 140 years (see, e.g., 

Alessandri and Haldane, 2009). 
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Figure 3. Model Outcomes Under a Bailout Central Bank 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the second case, the central bank pre-commits to lend conditional on stress (think of these as resembling proposals 

for banks to pre-position assets with the central bank that they can borrow against in times of liquidity stress). By 

charging a premium for the liquidity support, the central bank can reduce the bank’s incentive to overinvest. However, 

shielded from market forces and subject to political pressures, it is all to easy for the central bank to charge the wrong 

price for support to market participants. For instance, we argue the actuarially fair price (the price at which the central 

bank breaks even on the support) is too low a price to charge for pre-committed liquidity; the right price is one that 

reflects the private costs of fire sales even though central bank intervention potentially alleviates fire sales. 

Yet at this price the central bank will not help boost asset prices relative to what would prevail in the private market 

and would end up making money in a systematic way – a red rag for bankers paying fees. Therefore, the actuarially fair 

price may limit what is politically possible. Overall, we conclude that increasing anticipated interventions by central 

banks in stress situations without their adequately charging for public liquidity infusions can help explain the 

continuing incidence of banking stresses. 

 

Worse still is if there is central bank moral hazard – that the central banker’s personal costs of intervention may be 

quite different from societal costs – for instance, the central banker may worry about the cost of bank failures to their 

career, while society may pay a larger price in terms of enhanced moral hazard or higher taxes. The augmented Stein 

model allows us to examine all such possibilities and their effects on welfare. 

 

 

Financial Speculation 

In the Stein (2012) model, the returns to taking on liquidity risk are capped by a constant money-financing premium. 

We extend the model in yet another direction by allowing the returns to taking liquidity risk to increase without bound. 

Specifically, in addition to real investments, we examine the effects of central bank intervention on speculative financial 

investments that are ultimately funded by banks (for example, via prime-brokerage services). One example is the 

financing of the Treasury cash-futures basis trade (undertaken by hedge funds) that has raised significant concerns 

with regards to financial stability. Although it is not socially beneficial in the model, banks engage in such lending 

because the profits earned (carry or prime brokerage fees) are privately attractive and increase with leverage. We 

assume that in the crisis state, speculation is subject to margin calls, that is calls on bank liquidity, which add to 

depositor demands. A bailout central bank not only continues to distort bank choices towards real investments rather 

than private liquidity insurance, but also over-intervenes ex post. The availability of easy public liquidity induces 

Note: The figure illustrates banks’ choices of investments, money creation, private insurance, and the central bank’s ex-

post liquidity provision in the fire-sale state. Dashed lines show outcomes under a bailout central bank, and solid lines 

show outcomes under a social planner. 
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greater financial speculation ex ante and amplifies liquidity demand during crises, resulting in a larger welfare loss 

compared to its effects in the baseline model. 

 

 

Conclusion 

Cheap prospective liquidity can increase bank incentives to take advantage of that cheap liquidity. Asset-side actions 

of overinvestment and financial speculation can be even more distortionary than liability-side actions such as issuing 

demand deposits, though the two are interrelated. Of course, if central bank intervention is structured right, it can 

improve matters in states with fire sales. However, it is a tall order to design and price such intervention without 

distorting bank behavior significantly and without crowding out private markets for insurance. 

 

In summary, our paper makes three fundamental contributions. First, the literature on financial fragility typically 

presumes away private insurance markets, a premise at odds with historical episodes in which contingent liquidity 

was privately arranged. As these episodes were prevalent at least a century earlier, it is hard to reconcile the 

disappearance of private insurance markets with the contracting advances of modern times. Second, and related to the 

first point, our analysis offers the alternative explanation that the market may be endogenously incomplete because 

the expanding scale and scope of central-bank interventions crowd out privately supplied contingent capital and 

liquidity markets. Last but not the least, our framework reconciles the evidence that fragility episodes have increased 

in scale with virtually no decline in incidence, especially explaining how intervention expectations in the era of modern 

banking can amplify speculative balance-sheet positions (via repo and derivatives markets) and attendant fragility. 
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