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David R. Skeie: Augusto de la Torre and Alain Ize argue for three policy
proposals for financial regulatory reform in the context of four conceptual
paradigms for understanding financial crises. They propose that supervisors
should (a) regulate all leveraged financial intermediaries, not just those con-
sidered systemic, unless a financial intermediary only borrows from other
regulated entities; (b) tax not only financial intermediaries’ short-term bor-
rowing when mismatched against long-term assets, but also financial interme-
diaries’ short-term lending to other leveraged financial intermediaries; and
(c) promote guidance for more rational and well-informed financial markets.

In this discussion, I consider the proposed paradigms and evaluate the pro-
posed policies using a simple analytical framework based on the model in
Freixas, Martin, and Skeie, which incorporates some of the standard theoret-
ical concepts that economists have used to study the recent financial crisis.1

The analytical framework highlights the merits of regulating leveraged finan-
cial intermediaries and their short-term borrowing, but questions taxing
financial intermediaries’ short-term lending and excluding from regulation
financial intermediaries that borrow from regulated entities. The framework
also illustrates the benefits of considering guidance for financial stability in
the formulation of monetary policy in addition to direct supervision of finan-
cial intermediaries. Monetary policy has an important effect on macropru-
dential stability because interest rate policy determines the funding cost of
the broad range of leveraged institutions that may escape direct supervision
by regulators.

A major point of the paper is that conflicting conceptual paradigms can lead
to conflicting policy implications for financial regulation. The asymmetric
information paradigm considers informational frictions, including hidden
information and hidden actions, such as moral hazard. The authors argue that
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asymmetric information is the dominant paradigm currently used by policy-
makers, but that the primary systemic risks of the financial system and 
corresponding policy implications are better understood according to two
alternative paradigms. The first alternative is the collective action paradigm,
which focuses on coordination frictions. Individuals do not account for the
externality that their actions impose on others even in the absence of informa-
tional frictions. The second alternative is the collective cognition paradigm,
which incorporates costs of information, externalities, and bounded-rational
behavior. The authors also briefly discuss the market segmentation paradigm,
based on different investor and intermediary classes having different access to
various markets and securities.

I consider a simplification of the model in Freixas, Martin, and Skeie,
which develops a role for a regulator in short-term funding markets for finan-
cial intermediaries.2 The model generalizes the problem of systemic liquidity
risk propagated through interbank markets as developed by Bhattacharya and
Gale and by Allen, Carletti, and Gale, in the context of financial liquidity pro-
vision and instability with leveraged financial intermediaries begun in the
seminal work of Diamond and Dybvig.3 This framework can capture some of
the main frictions of the collective action and collective cognition paradigms
in a simple form, providing a method to analyze the policy proposals clearly
and consistently.

In the analytical framework, there are a number of financial intermediaries
with short-term funding from depositors in the initial period at date 0. These
financial intermediaries can be thought of as commercial banks, dealers,
hedge funds, money market funds, and others that borrow with short-term
funding and hold long-term illiquid assets. At date 1, each depositor has a pri-
vately observed liquidity shock with probability λ

–
, which is also the fraction

of all depositors having a shock. In normal times, designated by state i = 0
and occurring with probability 1 − ρ, banks have an equal fraction of with-
drawals of  λ

–
. With probability ρ ∈ [0,1], a liquidity crisis occurs, designated

by state i = 1, in which banks have varying liquidity needs and uncertainty
about these needs. Half of the banks have high withdrawals of λh = λ

–
+ ε and

half have low withdrawals of λl = λ
–

− ε, where ε represents the size of the liq-
uidity crisis and j ∈ J ≡ {h, l} represents a bank’s shock type.
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Deposits withdrawn at date 1 pay c1, and those not withdrawn (or rolled
over) are paid an amount of cij

2
at date 2, which is an equal share of the

remaining goods at the depositor’s bank j. A depositor’s expected utility is

where the utility of a depositor’s withdrawal u(c) is increasing and concave
and has a coefficient of relative risk aversion greater than one, which pro-
vides a role for banks to provide risk-decreasing liquidity insurance.

Banks compete for deposits at date 0 by offering debt contracts (c1, cij ) to
maximize the expected utility of their depositors. Banks unverifiably invest a
fraction α of their assets in long-term illiquid investments paying r at date 2
or zero if liquidated early at date 1, and banks hold an amount 1 − α of liq-
uidity that pays a return of one over a period. Bank j chooses to borrow f ij liq-
uidity on the interbank market at date 1 at the market clearing rate, ιi, and
to carry over βij liquidity at date 1. The bank’s budget constraints for dates
1 and 2 are the following:

Market clearing requires f ih = −f il, where i ∈ I ≡ {0, 1} is the crisis state
variable.

The first-best allocation is for banks to hold optimal liquidity, 1 − α*, and
issue deposits providing perfect liquidity insurance by paying depositors with
liquidity shocks c1* = (1 − α*)/ λ, such that the marginal rate of substitution
for consumption equals the marginal rate of transformation for investment
between dates 1 and 2: u(c1*) = ru(c2*). To implement the first-best allocation,
we consider a planner who can observe bank types and choose interbank
transfers in the form of quantities and rates on interbank loans. The planner
specifies that during a crisis, banks with high shocks borrow f 1l = iεc1 from
banks with low shocks on the interbank market at date 1 at an interest rate
equal to the optimal implicit return on banks’ deposits between dates 1 and 2,
which is ι1* ≡ c2* / c1*.
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In a market equilibrium, the results in Freixas, Martin, and Skeie show that
a continuum of rates will clear the interbank market at date 1.4 During a cri-
sis, banks with high shocks have an inelastic demand for borrowing because
their outside option for liquidity is only to liquidate assets. Banks with low
shocks have an inelastic demand for lending because their outside option is
to store liquidity for a return of one. Expected interbank rates must equal the
long-term rate of investment in order for banks to be willing to hold a port-
folio of both liquidity and investment at date 0. For a baseline market equi-
librium without state-contingent rates, interbank rates are higher during a
crisis than in the first-best allocation: ι0 = ι1 = r > ι1*. In comparison with the
first-best solution, banks provide less liquidity to depositors and hold exces-
sive illiquid assets, α > α*. However, in a market equilibrium with optimal
state-contingent rates set by a central bank, the central bank can set low inter-
est rates at ι1* < r during a crisis and high rates ι0* > r during normal times.
Monetary policy can be used to insure banks against liquidity risk during a
crisis and to induce banks to hold optimal liquidity α*. Freixas, Martin, and
Skeie show that such monetary policy can also be implemented using nomi-
nal interest rates, following Skeie.5 If a regulator can require banks to hold
optimal liquidity α*, the central bank can set low rates of ι1* during a crisis
without needing to set high rates in normal times to create incentives for
banks to hold liquidity.

In de la Torre and Ize’s paper, the first policy proposal is to include all
leveraged financial intermediaries within the bounds of regulation, with an
exception for intermediaries that borrow only from other intermediaries that
are regulated. The authors argue that currently, financial reforms are focused
on regulating large and systemic financial institutions, which allows for finan-
cial firms to be created outside of the regulatory boundaries in order to attempt
regulatory arbitrage. Regulation must therefore constantly play a catching-up
role. The authors hold that the current policy focus of creating narrow regu-
latory bounds reflects a past regulatory failure of focusing on commercial
banks. This past regulatory scope reflected the asymmetric information para-
digm, under which regulation was designed to protect retail depositors who
had less information than banks. Sophisticated wholesale lenders were con-
sidered not to suffer from asymmetric information problems and thus not to
need regulatory protection, which left noncommercial bank intermediaries
unregulated. The authors point out, however, that under the collective action
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paradigm, there can be liquidity externalities even when there are no infor-
mation problems. Therefore, all leveraged firms should be regulated, not just
those labeled systemic. Otherwise, firms will find ways to arbitrage regula-
tion by gaining access to short-term leverage that does not have the systemic
label, but that still produces collective-action-based problems. The authors
see an exception from regulation for any financial intermediary that borrows
exclusively from regulated financial intermediaries.

The analytical framework above allows for considering the benefits of
liquidity regulation for financial intermediaries broadly, in support of the
paper’s claims. Financial intermediaries can suffer from collective action
problems because they tend to hold too little liquidity and to free ride on liq-
uidity provided by the interbank market. Underprovision of liquidity leads to
worse financial stability during crises. First, consider the baseline market
equilibrium in the model without a central bank or state contingent interest
rates. Banks will hold less liquidity than is optimal because they do not con-
sider the positive externalities that liquidity provides in the interbank market
during a crisis. In the model, if a banking supervisor could require all banks
to hold greater liquidity, then low interest rates support an equilibrium. Low
rates during a crisis allow for more optimal redistribution of liquidity, as
those banks with large withdrawal shocks can borrow cheaply.

In further support of the paper, the model shows that if a banking super-
visor were to mandate liquidity holdings, all banks should be regulated and
not just those considered large and systemic. Unregulated banks would not
hold additional liquidity and would free ride off of the liquidity in the inter-
bank market. In fact, bank supervision requiring regulated banks to hold
greater liquidity would encourage unregulated banks to hold no liquidity at
all, as they could always borrow cheaply even during a crisis from those reg-
ulated banks that have a relative excess of liquidity.

Contrary to the authors’ view, financial intermediaries that only fund
themselves from regulated banks should not be an exception. Consider an
extension of the model in which there are some banks that have investment
opportunities but no source of depositors. It is efficient for them to be funded
by regulated banks at date 0 so that they can invest. The authors’ policy pro-
poses that these banks be unregulated. However, during a crisis, the regulated
banks with large withdrawal shocks from depositors will, in turn, withdraw
greater amounts from the unregulated banks. These unregulated banks would
face similar liquidity shocks as regulated banks, but they would not hold opti-
mal liquidity. Furthermore, consider the case of unregulated banks that could
even be fully diversified against liquidity shocks by borrowing from a range
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of regulated banks. The unregulated banks would still not hold liquidity
because they would prefer to free ride in the interbank market off of the extra
liquidity that regulated banks are required to hold. It may be worse for the
supervisor to regulate the liquidity held by only a fraction of banks, whether
on the basis of size or funding sources, than to regulate none at all.

The second proposal in the paper supports regulating financial intermedi-
aries’ liquidity by taxing the mismatch in banks’ borrowing and lending matu-
rities. The authors further claim that short-term lending and borrowing by
leveraged financial intermediaries should be taxed. When financial intermedi-
aries borrow short term and hold long-term illiquid assets, they are suscepti-
ble to collective action problems. The authors argue that taxing short-term
borrowing that finances long-term investment is not sufficient. A financial
intermediary that borrows and lends only short term and thus has no liquid-
ity mismatch nevertheless imposes a collective action problem on those to
whom it lends. The intermediary will withdraw its short-term lending based
on its own liquidity needs and neglect the externality it imposes on the bor-
rower’s needs to roll over financing. In the analytical framework, regulating
banks’ liquidity takes a step toward reducing banks’ maturity mismatch from
the asset side by reducing the amount of long-term illiquid assets held. Tax-
ing banks according to their maturity mismatch would similarly lead to an
increase in liquidity held.

Should even banks’ short-term lending be taxed, as well? Consider again a
modification of the analytical framework in which some banks have invest-
ment opportunities but no natural source of deposits, and furthermore that
these banks borrow solely from banks that have depositors but no investment
opportunities apart from lending to the borrowing banks.6 If short-term fund-
ing is regulated for all banks (in order to include all banks in regulation as
argued above), then taxing short-term bank lending as well as bank borrow-
ing acts as a double taxation. It would be better if only banks’ short-term bor-
rowing were taxed, but at a rate based on how stable the funding is. The paper
is correct that short-term borrowing from other financial intermediaries may
be less stable because it is not rolled over in a crisis, as occurred when money
market funds withdrew their tri-party repurchase agreements with dealer
banks after the Bear Stearns and Lehman collapses; and when commercial
banks faced a shortage of wholesale funding in the United States after the
collapse of bank-supported structured-investment vehicles (SIVs) and asset-

5 8 E C O N O M I A ,  Fall 2010

6. See Acharya and Skeie (2010) for a related model.

12404-02_DelaTorre_rev.qxd  2/8/11  12:01 PM  Page 58



backed commercial paper (ABCP) and in the United Kingdom after the col-
lapse of Northern Rock.7 Instead of trying to control the maturity mismatch
and liquidity of leveraged institutions by taxing banks who lend to them, it
may be better to focus on the issue raised from the first proposal of including
all leveraged financial intermediaries in the regulation, liquidity require-
ments, and taxing of short-term borrowing. It may well be easier and more
consistent to tax all short-term borrowing equivalently, according to the prin-
ciple of regulating entities by function rather than by institutional type.

The third policy proposal calls for a regulatory supervisor to help correct
systemic risk that arises in the financial system because of two primary fric-
tions in the collective cognition paradigm. The authors argue that, first, there
are externalities to collecting information on fundamentals. Individuals will
not pay the costs for acquiring the optimal amount of information because
this will benefit others. The supervisor can internalize the benefits and pay to
learn and publicly provide more information about economic and financial
conditions. Second, financial markets either have bounded rationality or act
irrationally at times. The supervisor can recognize this and act to guide mar-
kets. Supervisors should use the information collected and the supervisory
role in a process like monetary policy to guide the system.

The third proposal charges financial regulators with ensuring not only that
all short-term-funded entities are formally regulated and taxed according to
the first two proposals, but also that such entities operate efficiently based on
the fundamental state of the economy. While the model above could be used
to justify costless liquidity regulation, it also prompts the question of how
well supervisors can truly identify and tax all institutions that finance illiquid
assets with short-term funding. The term shadow banking demonstrates that
such institutions were disguised despite their large size. The third proposal
raises the question of how well supervisors can truly guide behavior of finan-
cial intermediaries and market players that are individually operating based
on private information and incentives.

The analytical framework shows that both challenges to supervisors may,
in part, be addressed by considering financial stability in the formulation of
monetary policy. Monetary policy has an important effect on macroprudential
stability because interest rate policy determines the short-term funding cost of
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the broad range of leveraged institutions, including those that may escape
direct supervision by regulators. The framework demonstrates how the central
bank can set interest rates contingent on information gathered on the state of
the financial system. High rates in normal times can incentivize the financial
system to hold optimal liquidity before a crisis, and low rates in a crisis can
provide optimal liquidity redistribution in the interbank market.

Monetary policy has the power to affect bank funding costs based on the
aggregate state of the financial system, while still allowing banks to optimize
their liquidity and funding behavior according to private information on their
individual shocks. It may be difficult for supervisors to enforce or to tax all
institutions completely and directly to accomplish the same outcome. During
a crisis, the supervisor needs the weakest banks to be able to borrow cheaply
and the strongest banks to lend. Trying to dynamically regulate or tax liquid-
ity holdings and borrowing and lending decisions for individual banks in an
optimal manner requires detailed monitoring and sophisticated understand-
ing of banks’ various liquidity needs. The analysis highlights the important
role that prices play through short-term rates for intermediaries’ incentives
both to hold liquidity and to transfer liquidity in short-term borrowing and
lending in the wholesale funding market. The analytical results show that
under a central bank’s state-contingent interest rate policy, high expected
short-term interest rates provide incentives for banks to hold optimal liquid-
ity, while allowing for rate cuts during a crisis to ensure efficient liquidity
sharing.
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