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Different perspectives: (I) Liquidity regulation
• Basle III: liquidity regulation – LCR – HQLA
• Reflects reservations against large CB recourse and against fire
sale externality => solution liquidity regulation?
• If one dislikes both, what about maturity transformation as
contribution of banking to society?
• BoE Turner Review: [T]here is a tradeoff to be struck.
Increased maturity transformation delivers benefits to the
nonbank sectors of the economy and produces term structures
of interest rates more favourable to long-term investment. But
the greater the aggregate degree of maturity transformation,
the more the systemic risks and the greater the extent to
which risks can only be offset by the potential for central bank
liquidity assistance.

Different perspectives:
(II) Central bank collateral framework
• Collateral framework to protect the bank
• Collateral determines limit of central bank access of
banks, including in stressed times => Crucial for
liquidity management strategy of banks
• No fire sales costs => no negative externalities?
• Impact of the collateral framework (and changes to it)
on:
• the bank business model and on their liquidity
management strategies?
• financial stability?

• Why have central bank extended collateral availability
in times of crisis?

Different perspectives: (III) Monetary policy and
economic efficiency
• “Liquidity” crucial in monetary policy
transmission, in particular in stressed times
• How do (i) asset fire sales liquidity; (ii) funding
liquidity, and (iii) central bank liquidity (=
collateral + ELA framework) interact and can
be aggregated into one “liquidity” of the
banking system?
• How can one translate this “liquidity” into a
monetary policy stance?

Aims of model
• Model aims at showing interaction between all
liquidity concepts and at deriving relationships
between (exogenous) asset liquidity, central bank
collateral framework, regulation, financial stability and
monetary policy
• Simple partial equilibrium model, without
distributional assumptions on liquidity shocks
• Relative to other paper addressing funding stability
and ELA: continuous, monotonously increasing haircut
and fire sale loss functions.
•

Related literature
On central bank collateral as monetary policy tool:
• Chapman, Chiu, Molico (2011), “Central bank haircut policy”, Annals of
Finance, 7, 319-348.
• Ashcraft, Gârleanu, Pedersen (2011), “Two Monetary Tools: Interest Rates
and Haircuts”, NBER Macroeconomics Annual, 2010, 143 – 180
On the role of the LOLR to maintain funding stability of banks:
• Rochet, Vives (2004), “Coordination failures and the lender of last resort:
was Bagehot right after all?”, Journal of the European Economic Association,
2, 1116-1147.
• Eisenbach, Keister, McAndrews, Yorulmazer (2014), “Stability of funding
models: analytical framework”, FRBNY Economic Policy Review, February.
On liquidity and leverage in general
• Acharya, Wiswanathan (2011), “Leverage, Moral hazard, and liquidity,”
Journal of Finance, 66, 99-138.

Key assumptions of model
• Short term funding is cheapest form of funding, but
may be unstable. “Cheap” also means: where banks
provide maturity transformation services to society
• Problem of banks is to sustain a maximum stable
amount of short term funding = maximum maturity
transformation
• Assets of banks mapped into [0,1]; asset properties are
assumed to be described by power functions xδ (central
bank haircuts) and xθ (fire sale discounts)
• Bank liabilities: short term funding (split into two
depositors), long term funding, equity (and central bank
liability – but only in case of outflows)
• Two kinds of default: due to illiquidity and due to
insolvency
• If bank defaults for either reasons, it is immediately
liquidated such that its residual asset value is θ/(1+θ)

Key assumptions of model

Figure 1: A stylised bank balance sheet to analyse liquidity uncertainty
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Figure 3: The bank run game in case (A) of proposition 1, i.e. with (1-t-e) < δ/(δ+1) and
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Figure 4: The bank run game in case (B) of proposition 1, i.e. with (1-t-e)/2 < δ/(δ+1) < (1-t-e) and
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Figure 5: The bank run game in case (C) of proposition 1, i.e. with δ/(δ+1) < (1-t-e)/2 and
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Propositions on no-run equilibrium
Proposition 2: If δ = 0, a SNNR equilibrium exists iff (1-t-e)/2≤θ/(θ+1) and e≥((1-t-e)/2)θ+1/(θ+1)
Proposition 3: if either δ ≥ θ or (θ >δ ∩ δ/(δ+1) ≥ (1-t-e)/2), then banks will only rely on central bank
credit to address possible deposit withdrawals, and hence the conditions established in proposition 1
apply to the existence of an SNNR equilibrium.

Proposition 4: In funding strategies to address withdrawals of short term deposits relying on both
funding sources, the bank should always foresee to fire sale the most liquid assets and pledge the rest as
collateral with the central bank (and not the other way round).
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Table 1: The impact of the central bank collateral framework on banks’ liability
structure and funding cost
Exogenous parameters
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The less restrictive the central bank collateral framework:
The higher the equilibrium share of short term funding
The lower the equilibrium share of term funding
The lower the equilibrium share of equity
The lower the equilibrium ratio between equity and term funding
The lower the potential role of asset fire sales relative to central bank pledging
The lower the funding costs of banks and hence the lower, in competitive equilibrium,
the costs of bank funding to the real economy.

Table 2: The impact of asset liquidity on banks’ liability structure and funding cost
Exogenous parameters
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The higher θ, i.e. the higher the asset liquidity (i.e. the lower the asset fire sales discount
parameter):
The higher the equilibrium share of short term funding
The lower the equilibrium share of short term funding
The equilibrium share of equity first increases, and then decreases again
The share of assets foreseen for fire sales first increases and then decreases again.
The lower the funding costs of banks and hence the lower, in competitive equilibrium, the
costs of bank funding to the real economy.

Table 5: The impact of minimum liquidity requirements in the form of the LCR on
the bank liability structure and bank funding cost
Exogenous parameters
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Tightening the LCR requirement (i.e. increasing the minimum LCR = reducing the maximum
share of short term assets) has the following effects:
It increases the equilibrium share of long term funding
It reduces the equilibrium level of equity (absent binding capital adequacy regulation)
It reduces the equilibrium share of short term funding
It decreases the role of fire sales, relative to the role of central bank pledging of assets.
It increases refinancing costs of banks (and hence, in a competitive equilibrium of the
banking system, the refinancing costs of the real economy)

Revisiting rationale for liquidity regulation
• Model so far does not provide a justification for
liquidity regulation
• Two additional ingredients: stochastic θ +
negative externality of runs (be it through
“excessive” central bank recourse, fire sale
externality, or default externality)
• Easy to then provide examples in which on the
basis of negative externalities, regulation
improves welfare
• Crucial that buffer can be used in an actual crisis

Revisiting rationale for liquidity regulation
• Example: θ=1 and δ=0.1, re =10% and rt =2% and rs =0.
• Implies t=0.39, e=0.04, s=0.57 z=0.29 , funding costs 1.21%.
• Now assume that, in any period, with probability of 1%, θ declines for one
period to 0.4, implying that the sustainable short term funding is only 0.21.
Assume that indeed in these case a bank run starts leading to bank default
and liquidation, and hence to costs equal to 1/(1+0.4)=0.71.
• Knowing this, bank could decide to always choose a liability structure such as
to sustain stable short term funding even for the periods in which θ declines
to 0.4.
• this leads to refinancing costs of 1,62%, i.e. 0.41% higher. The risk neutral
bank will thus compare the 0.41% total higher funding costs with the 71%
asset value destruction which occurs with probability of 1% (= costs per
period on average of 0.71%). It will , and will chose the more expensive
liability structure that always sustains stable short term funding, i.e. the
social optimum will prevail anyway, without banking regulation.
• If however the sudden deterioration of asset fire sales liquidity to 0.4 occurs
only with probability of 0.5%, then banks take opposite conclusion (since
average default costs are 0.355%, while more conservative liability structure
costs 0.41% per period).
• Whether this is optimal depends on size of externality. Minimum externality
of bank default that would justfy regulation would be 0.11.

Revisiting effects of collateral framework

• Normal assumption: risk management framework designed for risk
management purposes, e.g. “to prevent losses in single asset
liquidation with 99%”
• At the same time observation that central banks in crisis extended
collateral framework, which cannot be explained by strict risk
management approach.
• As financial stability instrument: Collateral broadening can counteract
a sudden exogenous shock to asset liquidity in a way to prevent a
destabilisation of deposits. Positive correlation between asset liquidity
and collateral framework (“pro-cyclicality” of collateral framework)
contributes potential instability
• As monetary policy instrument, in particular at Zero Lower Bound
(ZLB):
– A tightening (loosening) of the collateral framework increases
(decreases) funding costs to the banking system and to the real economy
via its impact on the liability structure and hence funding costs of banks
– Effects of exogenous parameters such as asset liquidity on bank (and
hence real economy) funding costs can be counterbalanced by an
adjustment of the collateral framework

Revisiting effects of collateral framework
Collateral framework is first of all a risk management
tool - so to what extent can one justify it as a
financial stability policy tool?
• “only the brave plan is the safe plan” / risk endogeneity
• Several objectives and too few tools => compromise.
Particular at ZLB
• Possible “solution”: Increase collateral availability in
crisis by making eligible previously non-eligible
collateral without changing risk control parameter.
Equilibrium calculus possible, but not demonstrated in
paper. This is what central banks seem to have done
mostly in 2007/2008

Revisiting effects of collateral framework

Figure 9: Loss of liquidity buffers (red surface) reflecting deterioration of asset liquidity parameter θ from
2 to 0.7, compensated (blue surface) by widening of eligible asset set without change of δ (= 0.5).

Conclusion
• Better understanding joint impact of
• asset liquidity, collateral framework and regulation
on
• financial stability, economic efficiency, and monetary policy

• Policy relevance: (i) collateral framework has been
re-discovered as important policy tool since 2007;
(ii) liquidity regulation is about to set additional
constraints on banking; (iii) FTT; (iv) impact of
various other regulations on market liquidity…
• All of those affect funding stability of banks and
their ability to do maturity transformation - effects
should be better understood
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