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The curious case of liquidity requirements

Requiring banks to hold liquidity figures prominently in
post-crisis regulation overhaul

Basel Committee proposed liquidity coverage ratio (LCR) and
net stable funding ratio (NSFR)

“systemic benefits of banks’ holding liquidity buffers to address
liquidity risk“

But idiosyncratic liquidity shocks can be dealt with by
interbank markets

Holding liquid assets carries an opportunity cost

And aggregate liquidity shocks can be dealt with by central
banks

Central bank has lower opportunity cost than private sector

Unless there is the risk of default by banks
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The prudential role of liquidity requirements

Liquidity crises historically associated with asymmetric
information about credit risk

Breakdown of interbank market even though liquidity risk is
potentially diversifiable in Heider, Hoerova and Holthausen
(2010)

How to counter credit risk?

Cash deposits help risk-management incentives and reduce
information asymmetries

Margins in derivatives trading, Biais, Heider and Hoerova
(2011)

Cash is safe and observable (reserves), not as in Myers and
Rajan (1998)
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Relation to the prudential role of equity

Usually equity (capital) is taken to control credit risk

But equity is assets minus liabilities

Since assets are opaque and risky, so is equity

Costly to issue (Myers and Majluf, 1984)

Debt/deposits save on verification costs (Gale and Hellwig,
1985; Calomiris and Kahn, 1991)

Deposits avoid hold-up problem by banker (Diamond and
Rajan, 2001)

Debt can be traded (Gorton and Pennacchi, 1990)

Citibank had regulatory capital ratio of 11% when bailed out,
Dexia had 12% on July 15, 2011, bail-out on 10th October
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Cash has a prudential history

Publicly required by regulators

Cash, not capital, ratio requirement in National Banking
System (1863-64) and Federal Reserve Act (1913) (Calomiris
and Mason, 2008)

Privately demanded by banking coalitions

25% reserve requirement for members of New York Clearing
House (Wicker, 2000)

Banks increased cash- to loans-ratios during Great Depression
to address default risk and depositor runs (Calomiris and
Wilson, 2004)

Cash requirements in prudential regulation in developing
countries (e.g., Brazil)



Banking

Risk-neutrality, no discounting, storage available

Banker endowed with loan making ability

Banker endowed with own (inside) equity E0

Takes in deposits D and pays R = (1 + r)D to depositors

Deposits are in elastic supply up to D̄

Banker invests in risky loans L0 (return Y or 0) and safe cash
C0

Bank’s balance sheet at t = 0

C + L = D + E0
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Moral-hazard in bank’s risk-management

Banker can exert unobservable risk-management effort

effort

shirk

YL

p YL

1− p 0

Shirking carries private benefit BL

Protected by limited liability → moral hazard

With risk-management, loans are profitable Y > 1
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Risk-management more difficult in some states

Two aggregate states s, good or bad: s = g , b

q

1− q

Bg

Bb

Risk-management more difficult in bad state: Bb > Bg

Without risk-management in bad state, loan making is socially
wasteful

1 > qY + (1− q) (pY + Bb)



Loans are illiquid

After observing the aggregate state, banker can liquidate
loans at a cost to increase cash holdings

∆C (s) = (1− l)∆L(s)

Increasing cash ex-post reduces the value of (inside) equity

E2 = E0 −
l

1− l
∆C (s)

After the banker’s liquidation decision, depositors decide
whether to run and obtain

(1− v)L2(s) + C (s)
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Sequence of events

20 0 200



First-best (observable and contractible effort)

Effort is required since it is efficient

Cash is not used since purely wasteful

No need for depositors to pay m to observe state s

Depositors obtain: R = D

Banker’s rent: (Y − 1)D̄ > 0

Depositors do not run when

D̄ ≥ (1− v) (E0 + D̄)

Hence, we assume: v ≥ E0

D̄+E0
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First-best

D

0
D



Incentive constraint (depends on state s)

Expected profit of banker under effort

YL2 (s) + C2 (s)− R

Expected profit without effort

p [YL2 (s) + C2 (s)− R ] + BsL2 (s)

It is optimal to transfer all the cash C2 to depositors in case of
failure

Incentive compatibility condition(
Y − Bs

1− p

)
L2(s) + C2(s) ≥ R︸ ︷︷ ︸

pledgeable return Ps
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Aggregate state observable by depositors

Loans

liquidated

bad state
0EfD b−

0EfD b−

b

b
b

P

P
f

−

=

1

0
bad state

0Efb

0 0
0Efb



Inside equity, ex-ante cash and ex-post cash

Inside equity E0

Has financing capacity fs = Ps
1−Ps

Banker gets full surplus

Ex-ante cash C0

Has financing capacity of 1 (no liquidation cost), inflexible

Banker forgoes surplus

Ex-post cash C0 + ∆C (s)
Has financing capacity of less than 1 (liquidation cost), flexible

Banker forgoes more surplus
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Aggregate state not observable by depositors

Incentive compatibility requires more cash in bad state

Banker just claims it is the good state and holds no cash

Depositors anticipate no risk-management by banker and do
not deposit

Banker has to hold cash ex-ante



Mutual liquidity insurance

We add idiosyncratic liquidity shocks

Autarkic banks must hold sufficient buffers

A coalition of banks can diversify them (interbank market) →
no buffers needed

Liquidity insurance by coalition creates free-riding

A bank could borrow (claiming it had a withdrawal) instead of
liquidating loans

To counter such free-riding, the coalition imposes
state-contingent liquidity requirements



Deposit insurance

When deposits are insured, depositor no longer impose higher
liquidity via the threat of a run

Banker shirks on risk-management in bad state and banking
becomes socially wasteful

Regulator imposes liquidity requirement despite no liquidity
risk

When regulator cannot assess aggregate state in time, then
the requirement is uniform (wasteful in good state)



Concluding remarks

Reserves as a prudential tool

Benefits of reserves: observable, safe and liquid

Reserves can improve risk-management incentives

Sound risk-management allows banks to share liquidity risk in
an interbank market

Deposit insurance eliminates liquidity risk but necessitates a
reserve requirement


