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Abstract

Using a model of strategic interactions between two countries, I investigate the gains to international

coordination of �nancial regulation policies, and how these gains depend on global lending conditions.

When global lending conditions are determined non-cooperatively, I show that coordinating regulatory

policies leads to a Pareto improvement relative to the case of no cooperation. In the non-cooperative

equilibrium, one region� the core� determines global lending conditions, leaving the other region� the

periphery� in a sub-optimal situation. The periphery then tightens regulatory policy to reduce the cost

of sub-optimal lending conditions. Yet, in doing so, it fails to internalise a cross-border externality:

tightening regulatory policy in one region limits ex ante borrowing in the other region, which increases

the cost of sub-optimal lending conditions for the periphery. The equilibrium with cooperative regulatory

policies can then improve on this outcome as both regions take into account the cross-border externality

and allow for larger ex ante borrowing, ending in a lower cost of suboptimal lending conditions for the

periphery.
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1 Introduction

Traditionally, there have been two main justi�cations for coordinating �nancial regulatory policies across

countries. First is the well-known problem of a regulatory �race to the bottom,�a tendency for policymakers

to eschew stringent regulatory standards in an e¤ort to provide domestic banks with a competitive advantage

relative to their peers from other jurisdictions. Second is the issue of �leakages,�situations in which banks

can (easily) circumvent domestic regulations by setting up subsidiaries in other jurisdictions with laxer

regulatory standards.1

In this paper, I propose an additional mechanism in support of cross-border regulatory coordination.

The key feature of the mechanism, which has two main parts, is the interplay between regulatory poli-

cies and global lending conditions. The �rst part takes into account the well-documented fact that external

developments� primarily monetary policy in major advanced economies� signi�cantly in�uence lending con-

ditions in emerging market economies (henceforth periphery).2 As a result, global lending conditions do not

necessarily accord with the macroeconomic conditions in the periphery, which can lead to an ine¢ cient

allocation of credit.

The second part recognizes that policymakers in the periphery may have an incentive to actively use

regulatory policy to regain partial control over domestic lending conditions. In practice, this may involve

a unilateral imposition of controls on capital �ows, regulations on bank funding or borrowing limits on

�rms and households in order to narrow the wedge between global lending conditions and those that are

optimal in light of the periphery�s macroeconomic conditions.3 However, using such tightening measures

in a unilateral or non-cooperative fashion will incur costs in terms of foregone mutually bene�cial �nancial

1The race to the bottom problem was originally raised in the context of capital taxation policies. In a world of high capital
mobility, �scal authorities can lower taxes to attract capital to their jurisdiction, a dynamic that can lead to unnecessary tax
competition (see Persson and Tabellini (1995)). With regards to undesirable regulatory leakages, Aiyar et al. (2014) provide
empirical evidence of such e¤ects in the case of the UK; a theoretical analysis of macro-prudential policy under imperfect
enforcement is provided by Bengui and Bianchi (2018).

2Albagli et al (2019) and Gilchrist et al (2020) provide empirical evidence of US monetary policy spillovers to international
bond markets. See also Mohan and Kapur (2014) for a review of the channels through which monetary policy in advanced
economies spills over to emerging market economies.

3Akinci and Olmstead-Rumsey (2018) provide empirical evidence that macro-prudential policy is indeed e¤ective in curbing
credit growth. Using data from Brazil, Forbes et al. (2016) also show that taxes on foreign investment in bonds causes signi�cant
decreases in portfolio allocations to Brazil. Last Coman and Lloyd (2019) suggest that tight prudential policies can reduce
spill-overs to emerging market economies from US monetary tightening shocks.
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trades. In particular, such unilateral actions by the periphery do not take into account the impact on the

core, who responds by tightening its own domestic policies. In doing so, the core partly o¤set the bene�ts

for the periphery in terms of narrowing the wedge between the actual lending conditions and those that are

optimal for the periphery.

In my model, regulators in the core and the periphery can therefore achieve better outcomes by setting

regulatory policies cooperatively, taking into account the e¤ect that their respective actions have on each

other. In the cooperative equilibrium, policymakers in both regions internalize the externality whereby

limiting the ability to borrow ex ante imposes costs beyond their borders. As a result, under a cooperative-

setting of regulatory policies, banks trade more and earn greater pro�ts, while the wedge between e¤ective

lending conditions and those that would be optimal for the periphery is smaller.

From a modelling standpoint, I investigate the bene�ts of international coordination of regulatory policies

in a two-period, two-region model of strategic interactions. In this model, banks invest in risky projects,

which can pay early or late, and choose the optimal mix of ex ante and ex post borrowing. Returns on risky

projects are negatively correlated across regions. As a result, banks can diversify by trading claims ex ante

on the output of the risky projects, with banks from the other region. Alternatively, banks may raise funding

ex post, i.e. once uncertainty on the timing of risky projects�output has been resolved. Banks whose risky

projects pay late can then borrow from banks whose risky projects pay early. Turning to policymakers,

they set regulation policy by putting a cap on domestic banks ex ante borrowing. They also set the return

on ex post lending (lending conditions). Yet, because perfect arbitrage on market for ex post funding, one

region� the periphery� can be priced out and thereby lose direct control over domestic lending conditions.

In this framework, policymakers typically set easier� cheaper� lending conditions ex post when domestic

banks have borrowed more ex ante. This is because at the equilibrium, ex ante borrowing is more expensive

when ex post lending conditions are tighter. Yet, this can give rise to a trade-o¤ for regulatory policy in

the periphery. On the one hand, allowing domestic banks to borrow more ex ante raises pro�ts as claims

issued ex ante can be sold at a high price, given their diversi�cation properties. On the other hand, more

borrowing by banks in the periphery implies less borrowing by banks in the core, which can lead to a�
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possibly undesirable� tightening in global lending conditions ex post.4

Using this model, I derive two main analytical results. First, when ex post lending conditions are deter-

mined non-cooperatively, coordinating regulatory policies delivers a Pareto improvement. In this equilibrium,

global lending conditions depend on ex ante borrowing by banks in the core, while the periphery is priced

out. To regain some control over global lending conditions, the periphery then tightens regulatory policy

on domestic banks. This way, it ensure banks in the core can borrow larger amounts ex ante so that global

lending conditions ease. However doing so creates a negative externality on the core because at the equilib-

rium, ex ante borrowing from the core falls when the periphery reduces ex ante borrowing. As a result, the

gains for the periphery from tighter regulation policy are partly o¤set. Internalising this externality through

coordinated regulatory policies can therefore lead to better outcomes for both the core and the periphery.

Second, when ex post lending conditions are determined cooperatively, there are no gains to coordinat-

ing regulatory policies. In this equilibrium, global lending conditions depend on banks�global borrowing.

However, each regional policymaker only controls domestic bank borrowing.5 As a result, the opportunity

cost of easing ex post lending conditions� by limiting domestic ex ante borrowing� becomes too large. The

optimal regulatory policy then consists in allowing banks to borrow ex ante as much as possible.

Last, I parametrize the model to quantify cooperation gains. I start with the global economy and then

slice and dice these gains by region and policy. First, the median gain of moving from Nash to cooperative

policies is slightly above 1%. Second, cooperation gains are asymmetric: in the core, the median gain is

about 0, but in the periphery, it is around 2%. Third, gains from coordinating global lending conditions

are larger than gains from coordinating regulatory policies. However, only the latter are positive for both

regions. Coordinating regulation policies can therefore mitigate the ine¢ ciency that arises when global

lending conditions are determined non-cooperatively, while making all regions better-o¤.

This paper relates to three di¤erent strands of literature: the literature investigating gains to cross-border

policy coordination; the literature documenting the impacts of monetary and macro-prudential policies; and

4 In addition to the usual role assigned to �nancial regulation policy in ensuring banking and �nancial stability, the model
stresses the trade-o¤ facing policymakers in controlling lending conditions at the cost of possibly limiting bene�cial trades with
the rest of world.

5Pushing the argument to the limit, if there were a large number of equal-size economies, policy maker in each economy
would have virtually no in�uence on global lending conditions, which would end up being "almost" exogenous.
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the literature modelling liquidity provision.

First, bene�ts from monetary policy cooperation have been shown to be rather limited (Obstfeld and

Rogo¤ 2002). By contrast, the literature on �nancial regulatory policy coordination, which is much thin-

ner (Bengui (2014)), provides less de�nitive conclusions. In addition, understanding how the bene�ts to

regulatory policy cooperation depend on the conduct of other policies is still largely unexplored territory.

Second, a body of empirical evidence has highlighted the cross-border spillovers of monetary policies.

For instance, US monetary policy has been shown to a¤ect GDP, sovereign yields and capital �ows in and

out of emerging market economies (see Fratzscher et al. (2014); Bowman et al. (2015); Iacoviello and

Navarro (2018); Kalemli-Özcan (2019) or Kolasa and Wesolowski (2020) among others). In addition, macro-

prudential and capital �ow management policies have been shown to be e¤ective in curbing domestic credit

growth (see Cerutti et al. (2017); Akinci and Olmstead-Rumsey (2018) or Bruno et al. (2017)).

Last, my paper relates to the literature modelling liquidity provision. It builds on the Hölmstrom and

Tirole (1998) framework where �rms may need outside liquidity to face aggregate shocks. In my model,

outside liquidity is provided by the rest of the world and gives rise to mutually advantageous cross-border

capital �ows. My modelling of policies builds in turn on Jeanne and Korinek (2020), where regulatory

policy comes ex ante as a constraint on agents�choices, while lending conditions determine the cost of ex

post funding. Unlike recent papers, which have highlighted the aggregate demand externalities associated

with borrowing choices (see Farhi and Werning (2016) and Korinek and Simsek (2016)), my mechanism

rather hinges on a cross-border externality in borrowing choices that is closer to the traditional pecuniary

externality approach of the international �nance literature (see Gromb and Vayanos (2002), Caballero and

Krishnamurthy (2003), Lorenzoni (2008), Jeanne and Korinek (2010) or Stein (2012)).

The road map for the paper is as follows. The next section presents the analytical framework. I derive

in section 3 the decentralized equilibrium for given lending conditions and regulatory policies. Then section

4 determines optimal lending conditions under the Nash and the cooperative equilibria, while section 5

investigates optimal regulatory policies with and without cooperation. Section 6 provides a quanti�cation

of cooperation gains and conclusions are �nally drawn in section 7.
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2 Timing and Technology

2.1 Framework

I consider a single good, world economy consisting of two regions� denoted c and p (core and periphery)�

lasting for three dates, 0; 1 and 2. In each region, there is a unit measure of risk neutral banks maximizing

date-2 expected pro�ts.

At date 0, banks start with a unit endowment and invest in a risky project. A unit investment in a risky

project returns a unit of output at date 1 with a probability 1
2 but no output with a probability

1
2 . Projects

which do not deliver at date 1 can still deliver output at date 2 if reinvestment takes place at date 1 and

reinvestment has a unit return. Returns to risky projects are observable, veri�able and perfectly correlated

within regions, but imperfectly correlated across regions. For the sake of simplicity and without loss of

generality, I impose that when risky projects deliver output at date 1 in one region, then they do not deliver

anything in the other region. Banks whose risky projects do not deliver at date 1 are called distressed; those

whose risky projects pay-o¤ at date 1 are called intact.

At date 0, banks can trade claims with banks from the other region. I denote Ai the assets banks from

region i = fc; pg hold on banks from the other region and Li the liabilities banks from region i owe to banks

from the other region. Banks are limited in the amount of liabilities they can issue at date 0: liabilities

Li cannot exceed a fraction �i of date-0 investment, Li � �i
�
1 + Li �Ai

�
, where �i is a policy choice

(regulatory policy).

At date 1, uncertainty is resolved. Intact banks� say from region i� then pay a return Ri1 on liabilities L
i

issued at date 0. However, distressed banks only earn �Ri1, with � < 1, as resources (1� �)Ri1 are devoted

to cover costs associated with the settlement of cross-border claims issued ex ante. Conversely, distressed

banks make no payment to intact banks for the liabilities issued ex ante.6 In addition, a market for ex

post funding opens where distressed banks can raise funds to �nance reinvestment, although subject to a

borrowing limit. A distressed bank� say from region i� can raise an amount Di � 1� �i (0 < �i < 1) at a

6 In Appendix, I examine the case where banks issue contingent debt instead of risk sharing liabilities and show that the
main results still hold in this more general framework.
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cost denoted Ri2.
7 However, intact banks always have the option of parking their funds in one of the deposit

facilities, available in each region. Depositing in region i yields a return ri, which policymakers in region i

can set freely (lending condition policy).8 .

2.2 Timing

First, regulatory policy and �nancial conditions are announced in each region. Policymakers set their decision

on the maximum amount of liabilities domestic banks can issue at date 0 before they set the return on their

deposit facilities. To simplify the analysis we will consider that decisions on ex post lending conditions are

made ex ante at date 0 under perfect commitment.9 ,10 Second, banks take lending and borrowing decisions:

they decide the liabilities Li to issue, the assets Ai to hold on the banks from the other region and invest in

their risky projects. Third, uncertainty is resolved, risky projects deliver output in one region, intact banks

pay to distressed banks Ri1L
i.

Figure 1: Timing of the model

7Assuming a �xed borrowing capacity on the market for ex post funding avoids unnecessary complications. For instance,
when banks�borrowing capacity depends positively on their internal funds, then there can be multiple equilibria: If banks in
one region hold a large (small) amount of assets on banks from the other region, then they would have a large (small) amount of
internal funds for reinvestment. As a result they would be able to borrow large (small) amounts when in distress, which would
lead to tight (easy) lending conditions ex post and validate the need for banks to hold large (small) amounts of cross-border
assets.

8Note that limiting to date 1 banks� access to deposit facilities ensures that policy makers can a¤ect the cost of capital
-through changes in the return to the deposit facility- without having full control on it.

9Regulatory policy decisions are naturally taken ex ante, at date 0, before uncertainty is resolved. Conversely, interest rate
decisions can be made either at date 0 or at date 1. In practise, lending conditions being set in response to shocks a¤ecting the
economy, it seems natural in the context of the model to assume that regulatory policy is decided before lending conditions.
10 In appendix, I relax the assumption that lending conditions are set at date 0, to allow for state-contingent lending conditions

and show that the logic of the model is preserved when two conditions are (i) policymakers in the core face a quadratic cost
in setting lending conditions that deviate from a �natural� interest rate and (ii) this �natural� interest rate is decreasing in
domestic bank ex ante borrowing.
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The market for ex post borrowing opens: distressed banks borrow up to 1��i from intact banks and reinvest.

Last, risky projects of distressed banks deliver output, distressed banks pay back intact banks for ex post

borrowing and banks from both regions enjoy their pro�ts.

3 The decentralized equilibrium

Solving the model starts by determining the decentralized equilibrium and its properties. Once this is

established, I work out the optimal lending condition assuming a Nash or a cooperative equilibrium. Then

assuming a given equilibrium for lending conditions, I look at optimal regulatory policies. Here again, I

consider the Nash and the cooperative solutions.

3.1 Optimal portfolio allocation decisions.

At date 0, banks from region i borrow Li from banks from the other region, and invest Ai in risky projects

run by banks from the other region. As a result, they invest 1 +Li �Ai in their own risky project. At date

1, with a probability 1
2 , they reap 1 + L

i � Ai, pay Ri1Li to banks from the other region and earn date-1

pro�ts:

�i1 = 1 + L
i �Ai �Ri1Li (1)

Intact banks have no investment opportunity between date 1 and date 2. They hence lend the amount �i1

on the market for ex post funding and earn �i1R
�i
2 at date 2.

Alternatively, with a probability 1
2 , they do not reap any output nor pay anything to banks from the

other region. But, they can enjoy the proceeds of the assets Ai held on banks from the other region and use

these funds to reinvest. Combined with borrowing Di, they can reinvest �R�i1 A
i +Di , so that the date-2

pro�ts then write as

�i2 = �R
�i
1 A

i +
�
1�Ri2

�
Di (2)

Let us now determine ex post borrowing Di. On the market for ex post funding, distressed banks borrow

up to the limit but only if it is pro�table, i.e. Di =
�
1� �i

�
1
�
Ri2 � 1

�
while intact banks lend only if
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the return exceeds that of the deposit facilities, i.e. Ri2 � max
�
ri; r�i

�
. Assuming the two conditions�

max
�
ri; r�i

�
� Ri2 � 1� are met, banks choose at date 0 the assets Ai and the liabilities Li they want to

exchange with banks from the other region, solving:

max
Ai;Li

�
1�Ai +

�
1�Ri1

�
Li
�
R�i2 + �R�i1 A

i +
�
1�Ri2

� �
1� �i

�
s.t. 0 � Ai � 1 + Li and Li � �i

�
1 + Li �Ai

� (3)

Banks cannot buy assets Ai in excess of their total resources 1 + Li, hence the constraint 0 � Ai � 1 + Li

and they have to comply with the constraint Li � �i
�
1 + Li �Ai

�
imposed by policymakers that limits the

liabilities Li they can issue ex ante.11 Denoting mi = �i=
�
1� �i

�
, banks�asset purchases Ai and liability

issuance Li then satisfy:

Ai = 1
�
�R�i1 > R�i2

� �
1 + Li

�
and Li = 1

�
Ri1 � 1

�
mi
�
1�Ai

�
(4)

Banks choose to hold claims on risky projects of banks from the other region when the marginal bene�t

of holding such claims is larger than the opportunity cost of doing so, hence the condition �R�i1 > R�i2 .

Similarly, banks choose to issue liabilities Li when the cost of doing so is lower than the return on risky

projects, hence the condition Ri1 � 1.

3.2 Equilibrium of the market for ex post funding.

Let us assume banks from region i are distressed. Then given that banks are homogeneous, the equilibrium

on the market for ex post funding at date 1 writes as

1 + L�i �A�i � �R�i1 L�i = 1� �
i (5)

11A micro-foundation for the constraint on ex bank ante borrowing can be as follows. Suppose banks when intact can default
strategically on liabilities issued at date 0, in which case they pay back only a fraction p of their liabilities but lose a fraction
� i of the return, � i being a policy parameter. The incentive constraint precluding default then writes as (1� p)Ri1Li ��
1�Ai + Li

�
� i. Moreover, to recover a fraction p of their assets, creditors need to pay � ln

h
1

1�p

i
. As a result, creditors

choose p such that (1� p)Ri1 = � and the incentive constraint writes as Li � �i
�
1�Ai + Li

�
where �i = � i=�.
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On the left hand-side of (5) lies the supply for funds from intact banks while the demand for funds from

distressed banks is on the right hand side of (5).12 As noted above, intact banks lend and distressed banks

borrow provided the conditions max
�
ri; r�i

�
� Ri2 � 1 hold. Hence using the property that the liabilities

of banks from one region are the assets of the banks from the other region, i.e. Li = A�i, the equilibrium

cost of ex post funding Ri2 satis�es:

Ri2 =

8>><>>:
1 if Li > �i +

�
1� �R�i1

�
L�i

max
�
ri; r�i

�
if Li � �i +

�
1� �R�i1

�
L�i

(6)

The cost Ri2 for banks from region i of raising funds ex post therefore increases when they collectively issue

more liabilities Li ex ante but decreases when banks from the other region collectively issue more liabilities

L�i. When banks in a region issue a large amount of liabilities ex ante and turn out to be distressed, the

amount of funding that banks from the other region can supply is lower and hence the cost to raise funding

ex post is higher.

3.3 Characterizing the decentralized equilibrium

We can now determine the equilibrium as a function of the primitives of the models, (rc; rp) and (mc;mp),

making use of the expressions (4) for optimal bank ex ante lending and borowing and the expression (6) for

the cost of ex post funding.

Proposition 1 Assuming max (rc; rp) � �, there is a unique decentralized equilibrium where

(i) The return to cross-border assets and the cost of ex post funding are equalized:

�Rc1 = R
c
2 and �R

p
1 = R

p
2 (7)

12The implicit assumption in the equilibrium condition (5) is that the resources (1� �)R�i1 L�i devoted to cover the costs
associated with the settlement of the cross-border risk sharing claims are incurred at the end of date 2. And assuming perfect
competition, the marginal cost of settlement operations would equate the cost of ex post funding Ri2.
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(ii) The regulatory constraints on ex ante borrowing are binding:

Lc = mc 1�mp

1�mcmp
and Lp = mp 1�mc

1�mcmp
(8)

(iii) The market for ex post funding is in excess supply:

Rc2 = R
p
2 = max (r

c; rp) and Lc � �c + (1� r)Lp and Lp � �p + (1� r)Lc (9)

Proof. cf. appendix

The decentralized equilibrium has three important properties. First returns on ex post lending and

returns on assets issued ex ante are equalised, i.e. �Rc1 = Rc2 and �R
p
1 = Rp2. For instance, if banks� say

from the core� invest in their own risky assets and turn out to be intact, they can lend on the market for

ex post funding at date 1 and reap a �nal return Rp2. Alternatively, if they buy assets on banks from the

periphery and turn out to be distressed, they can use the proceeds �Rp1 for reinvestment in which case the

�nal return is �Rp1. Indi¤erence between domestic investment and foreign asset holdings then requires that

returns are equalized.

Second, there is excess supply on the market for ex post funding. To see this, note �rst that the demand

and supply for ex post funding being piece-wise inelastic, the market for ex post funding is either in excess

supply or excess demand. Now in case of an excess demand for ex post funding, the cost of ex post funding

would be equal to one and banks would not issue any liability ex ante: it would cost 1=� and banks issuing

such claims would be making losses. But if banks do not issue any liability ex ante, then the borrowing

capacity of distressed banks Di cannot absorb the funding supply because Di = 1 � �i < 1, since �i > 0.

There can hence be no excess demand for ex post funding.

Last, given the excess supply in ex post funding, banks have incentives (i) to issue as many liabilities

ex ante as policymakers allow for, and (ii) to hold as few assets on banks from the other region as possible.

Indeed, when ex post funding is cheap, the opportunity cost of investing in risky projects of banks from

the other region is relatively high. Similarly, because of the no-arbitrage condition between buying assets

11



ex ante and borrowing ex post, when ex post funding is cheap, the cost of leveraging up ex ante is low and

banks therefore leverage up ex ante as much as policymakers allow for. Finally, given the excess supply for

ex post funding, the costs of ex post funding (Rc2;R
p
2) are determined by the returns on deposit facilities

(rc; rp) that policy makers choose.

4 Optimal lending conditions.

Let�s now shift the focus to ex post lending conditions. To do so, we �rst consider the Nash equilibrium

where each policymaker sets the return on their domestic deposit facility, with the aim to maximize domestic

pro�ts, taking as policymakers�actions in the other region. Second, we consider the cooperative equilibrium

in which returns on deposit facilities are set to maximize global pro�ts, i.e. the sum of expected pro�ts of

banks across the two regions.

4.1 Nash vs. cooperative equilibrium.

In the non-cooperative equilibrium, the problem for policymakers in region i = fc; pg consists in choosing

the return ri to solve

max
ri

�i
�
ri
�
=
h
1 +

�
1� r

�

�
Li
i
r + (1� r)

�
1� �i

�
s.t.

8>><>>:
r = max

�
ri; r�i

�
and ri; r�i � �

Li � �i + (1� r)L�i and L�i � ��i + (1� r)Li

(10)

In the cooperative equilibrium, each policymaker still determines the optimal policy as a best response to the

other policymaker�s decision, the only di¤erence being that policymakers now maximize a common criterion,

i.e. the sum of bank regional expected pro�ts. The problem then consists in choosing the returns ri and r�i

which solve

max
rc;rp

�c (rc) + �p (rp)

s.t.

8>><>>:
r = max (rc; rp) and rc; rp � �

Lc � �c + (1� r)Lp and Lp � �p + (1� r)Lc

(11)
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The following proposition details the cooperative and non-cooperative equilibrium in lending conditions:

Proposition 2 Denoting �n
Ln

= max
�
�c

Lc ;
�p

Lp

	
and �c

Lc
= �c+�p

Lc+Lp , ex post lending conditions in the Nash

equilibrium (rn) and in the cooperative equilibrium (rc) respectively write as

rs = min

�
�;
�

2

�
1 +

�s
Ls

��
for s = fn; cg (12)

and bank ex ante borrowing Lc and Lp should satisfy

Lc � �c + (1� rs)Lp and Lp � �p + (1� rs)Lc for s = fn; cg (13)

Proof. In the Nash equilibrium, the return ri which maximises expected pro�ts �i writes as

ri = max

(
r�i;

�

2

"
1 +

�i

Li

#)

Similarly, in the cooperative equilibrium, the interest rate ri which maximizes the sum of expected pro�ts

�c + �p writes as

ri = max

�
r�i;

�

2

�
1 +

�c + �p

Lc + Lp

��

Moreover, interest rates should satisfy rc; rp � �, so that the costs to issue liabilities ex ante satis�es

Rc1;R
p
1 � 1. Hence, ex post lending conditions in the Nash and the cooperative equilibrium respectively writes

as rs = min
n
�; �2

h
1 + �s

Ls

io
for s = fn; cg. Last, applying proposition 1, this situation is an equilibrium if

and only if bank ex ante borrowing Lc and Lp satisfy (13).

Policy makers setting returns on deposit facilities face a simple trade-o¤: a high return raises pro�ts

when banks are intact as they can then lend to distressed banks at a higher rate. But, it reduces the pro�ts

of banks when distressed, which face a higher funding cost. Moreover, a higher return also raises the cost

to issue liabilities ex ante. This is why at the equilibrium� with or without cooperation� ex post lending

conditions are easier (tighter) when banks have issued more (less) liabilities ex ante.
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Moreover, as is visible from (12), ex post lending conditions in the Nash equilibrium are optimal for one

region but are too tight for the other region. We will therefore call in what follows the former region "core"

and the latter one "periphery". In this equilibrium, the core can directly a¤ect ex post lending conditions

while the periphery is priced out and can only a¤ect lending conditions indirectly through ex ante borrowing

choices. Conversely, lending conditions in the cooperative equilibrium are easier as they lie between the

returns that each region would set individually. Moreover they depend on bank ex ante global borrowing,

which both the core and the periphery can a¤ect but only at the margin.

5 Optimal regulatory policy.

As stated above, policymakers can a¤ect ex ante borrowing Lc and Lp by easing or tightening the borrowing

constraint on banks through the parameters mc and mp.

5.1 Optimal regulatory policy with non-cooperative lending conditions.

With non-cooperative lending conditions, the expected pro�ts �i
�
rn;L

i
�
of banks from region i write as:

�i
�
rn;L

i
�
= 1� �i + rn

�
�i +

�
1� rn

�

�
Li
�

Then, with non-cooperative regulatory policies, the problem for policymakers in region i consists in solving:

max
mi

�i
�
rn;L

i
�

s.t.

8>><>>:
�n
Ln
� 1 and Li = mi(1�m�i)

1�mim�i and L�i =
m�i(1�mi)
1�mim�i

Li � �i + (1� rn)Li and L�i � ��i + (1� rn)Li

(14)
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Conversely, with non-cooperative regulatory policies, policymakers in each region choose mc and mp to solve

max
mc;mp

�c (rn;L
c) + �p (rn;L

p)

s.t.

8>><>>:
�n
Ln
� 1 and Lc = mc(1�mp)

1�mcmp and Lp = mp(1�mc)
1�mcmp

Lc � �c + (1� rn)Lp and Lp � �p + (1� rn)Lc

(15)

Now, before describing optimal regulatory policies, let us derive the following lemma.

Lemma 3 When ex post lending conditions are set non-cooperatively, then irrespective of how regulatory

policy is conducted, region c is the core and region p is the periphery if and only if �c > �p.

Proof. cf. appendix.

Policymakers set easier lending conditions when domestic banks are more leveraged. As a result, when

banks�borrowing on the market for ex post funding is lower, i.e. the � parameter is higher, then policymakers

in this region sets tigher lending conditions and this region thereby becomes the "core". Now to �x ideas,

we will assume throughout this section that �c > �p so that region c is the core.13 We can now turn

to the analysis of regulatory policy, starting with the non-cooperative equilbrium and then moving to the

cooperative equilibrium.

Proposition 4 When lending conditions and regulatory policies are set non-cooperatively, then optimal bank

ex ante borrowing satis�es

Lc = �c + (1� rn)Lp and Lp = min fLpn;�p + (1� rn)Lcg (16)

where

Lpn = 1� 2�c
�c � �pLc

(�c)
2
+ (Lc)

2

13Note that for this reason, it is natural to assume that �nancial policy determines bank ex ante borrowing L rather than
ex post borrowing �. Otherwise, regulatory policy could set the ex post borrowing capacity strategically to be the core or
the periphery region. In practise however, being part of the core or the periphery is not a policy choice, but rather some
pre-determined, exogenous characteristic, hence the assumption that ex post borrowing capacities � are exogenous and not
amenable to policy.
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Proof. In the core, expected pro�ts of banks are strictly increasing in mc:

@�c

@mc
=
@�c

@Lc
@Lc

@mc
+
@�c

@rn
=0

@rn
@Lc

@Lc

@mc
> 0 (17)

Allowing banks in the core to borrow more increases their pro�ts because borrowing is pro�table. Moreover

when banks in the core borrow more, policymakers ease ex post lending conditions by setting a lower return

rn. However this has no e¤ects on banks�expected pro�ts given that rn is by de�nition the pro�t maximizing

ex post return. Policy makers in the "core" region therefore always choose to maximize bank borrowing Li:

Lc = �c + (1� rn)Lp (18)

Conversely, in the periphery, a change in the parameter mp a¤ects banks�expected pro�ts in two opposite

ways:

@�p

@mp
=

�
1� rn

�

�
rn
@Lp

@mp

>0

+

�
�p +

�
1� 2

�
rn

�
Lp
�
@rn
@Lc

@Lc

@mp

<0

When policymakers in the periphery allow domestic banks to borrow more, this has a direct positive impact

on expected pro�ts. But, at the same time, there also has an indirect negative impact: When periphery

banks borrow mor ex ante, core banks have to cut borrowing Lc. This tightens ex post lending conditions rn

and reduces expected pro�ts for banks in the periphery as ex post lending conditions in the Nash equilibrium

rn are too tight for banks from the periphery. Given these two opposite e¤ects, optimal regulatory policy in

the periphery is such that:

@�p

@mp
=
�

4

"
1�

�
�c

Lc

�2
� 2

�
�c

Lc
� �p

Lp

�
�c

Lc
Lp

1� Lp

#
@Lp

@mp
= 0 (19)

And simplifying the �rst-order condition (19), optimal bank borrowing in the periphery satis�es

�
Lc

�c

�2
= 1 + 2

Lp � �p Lc�c
1� Lp (20)
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Denoting Lpn the value of L
p which satis�es (20), optimal bank borrowing in the Nash equilibrium satis�es

Lc = �c + (1� rn)Lp and Lp = min fLpn;�p + (1� rn)Lcg (21)

In this equilibrium, policy makers in the periphery trade-o¤ the bene�ts of larger borrowing against the

cost of tighter lending conditions. When regulatory policy is loosened in the periphery, banks in the core have

to cut their borrowing and this tightens global ex post lending conditions, which -in the Nash equilibrium-

are already too tight for banks from the periphery. As a result, tighter lending conditions reduce expected

pro�ts of periphery banks. For this reason, policymakers in the periphery prefer to restrict bank borrowing

even if this precludes some pro�table trade because restricting bank borrowing contributes to ease global

lending conditions and hence raise domestic bank pro�ts. Let us now look at regulatory policies in the

cooperative equlibrium.

Proposition 5 When regulatory policies are set cooperatively, under the assumption of non-cooperative

lending conditions, bank ex ante borrowing satis�es

Lc = �c + (1� rn)Lp and Lp = �p + (1� rn)Lc (22)

Proof. Easing regulatory policy in the core raises global expected pro�ts �c + �p:

@ (�c + �p)

@mc
=
�

4

" 
1�

�
�c

Lc

�2!
(1�mp) + 2

�
�c

Lc
� �p

Lp

�
Lp

Lc
�c

Lc

#
@Lc

@mc
> 0 (23)

When policymakers in the core allow domestic banks to borrow more, global bank borrowing Lc+Lp increases

and so do global expected pro�ts. Moreover lending conditions are too tight for the global economy, i.e.

@(�c+�p)
@rn < 0. Larger borrowing by banks in the core, insofar as it contributes to ease lending conditions rn,
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hence further contributes to increase global expected pro�ts. Optimal regulatory policy in the core therefore

consists in maximizing domestic bank ex ante borrowing:

Lc = �c + (1� rn)Lp (24)

Turning to optimal regulatory policy in the "periphery" region, let us assume it is an interior solution. In

this case, it should be such that:

@ (�c + �p)

@mp
+
@ (�c + �p)

@mc

dmc

dmp
= 0 with

dmc

dmp
=
1�mc

1�mp
B and B =

1� rn +
�
1 + @rn

@LcL
p
�
mc

(1� rn)mp + 1 + @rn
@LcL

p
(25)

the second expression measuring how policymakers in the core respond to a change in regulatory policy in

the periphery along the optimal policy path Lc = �c + (1� rn)Lp. Then using the expressions for @(�
c+�p)
@mc

and @(�c+�p)
@mp , the �rst order condition (25) simpli�es as

1�
�
�c

Lc

�2
= �2

�
�c

Lc
� �p

Lp

�
Lp

Lc
�c

Lc
B �mc

1�mc + (1�mp)B

Yet given that B > mc (recall that mcmp < 1), this condition would imply that Lc < �c, which is not

possible given that we have Lc = �c+(1� rn)Lp > �c. There is hence no regulatory policy in the periphery

that maximizes global expected pro�ts �c + �p and is an interior solution. Optimal regulatory policy in

the "periphery" is therefore necessarily a corner solution. It is then straightforward to note that maximising

bank ex ante borrowing is the optimal choice for policymakers in the periphery. Optimal regulatory policies

under cooperation therefore satisfy

Lc = �c + (1� rn)Lp and Lp = �p + (1� rn)Lc (26)

And one can check that under such a solution we have @(�c+�p)
@mp + @(�c+�p)

@mc
dmc

dmp > 0 so that the constraint

Lp � �p + (1� rn)Lc is e¤ectively binding.
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Under cooperative regulatory policies, bank ex ante borrowing is larger and lending conditions are easier

relative to the Nash equilibrium. To understand why, recall that lending conditions are optimal for banks in

the core, but too tight for banks in the periphery. As a result, with non-cooperative regulatory policies, the

periphery restricts domestic bank borrowing with the aim that this will help banks in the core to increase

ex ante borrowing, which will give policymakers in the core incentives to ease ex post lending conditions. In

the non-cooperative equilibrium, regulatory policymakers in the periphery therefore trade o¤ the bene�ts of

larger domestic bank borrowing against the cost of suboptimal lending conditions.

Figure 2: Optimal �nancial policies under non-cooperative interest rate policies.

But under cooperation, policymakers in the periphery internalise that borrowing by banks from the core

is positively and not negatively correlated with borrowing by banks from the periphery. When banks in the

periphery increase ex ante borrowing, banks in the core are better diversi�ed and being better diversi�ed,

they can in turn increase their ex ante borrowing. As banks in the core borrow more ex ante, policymakers

in the core set easier lending conditions ex post, which is precisely what policymakers in the periphery trying

to achieve in the Nash equilibrium, by restricting domestic bank borrowing. In other words, policymakers

realise in the cooperative equilibrium that easing funding conditions is best achieved by allowing domestic

banks to borrow more not less.
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5.1.1 Gains to cooperative regulatory policies.

Let us denoting �ic (resp. �
i
n) expected pro�ts of banks from region i under cooperative regulatory policies

(resp. under Nash regulatory policies). Then expected pro�ts for banks in the core under cooperation write

as:

�cc = �
c
n +

�

4

�
1� �c

Lcn

�c

Lcc

�
(Lcc � Lcn) (27)

where Lcc (resp. L
c
n) represents ex ante borrowing by banks from the core under cooperative (resp. non-

cooperative) regulatory policies. Turning to the case of banks in the periphery, expected pro�ts under

cooperation write as:

�pc = �
p
n +

�

4

�
1� �c

Lcn

�c

Lcc

�
(Lpc � Lpn) +

�

4

�c

Lcn

��
�c

Lcn
� �p

Lpn

�
Lpn +

�
�c

Lcc
� �p

Lpc

�
Lpc

�
(Lcc � Lcn) (28)

As is visible from (27) and (28), both banks in the core and bank in the periphery are strictly better-o¤ under

cooperative regulatory policies. But unlike banks in the core whose pro�ts increase exclusively because of

increased borrowing, banks in the periphery also derive bene�ts from the easing in global lending conditions

(captured by the second term on the right hand side of (28)).

5.2 Optimal regulatory policy with cooperative lending conditions.

We now move to study regulatory policies when lending conditions are set cooperatively. When lending

conditions are set cooperatively, policymakers setting regulatory policies cooperative choose the policy pa-

rameters mc and mp to solve:

max
mc;mp

�c (rc;L
c) + �p (rc;L

p)

s.t.

8>>>>>><>>>>>>:
Lc = mc(1�mp)

1�mcmp and Lp = mp(1�mc)
1�mcmp

rc =
�
2

�
1 + �c

Lc

�
and Lc � �c

Lc � �c + (1� rn)Lp and Lp � �p + (1� rn)Lc

(29)

Proposition 6 Denoting r = �
2�� , when lending conditions and bank ex ante borrowing are determined
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cooperatively then optimal regulatory policies are such that Lc and Lp satisfy:

Lc = �c + (1� r)Lp and Lp = �p + (1� r)Lp (30)

Proof. Using the expression for rc, it is straightforward to note that global expected pro�ts are increasing

in both mc and mp. Policymakers in both regions maximize bank borrowing, i.e. Lc = �c + (1� rc)Lp and

Lp = �p + (1� rc)Lc.

In this equilibrium, policymakers choose to maximize bank ex ante borrowing because there is no trade-

o¤ between managing bank borrowing and managing global lending conditions: By de�nition, the latter

maximizes global expected pro�ts, i.e. @(�c+�p)
@rc

= 0. Increasing bank borrowing therefore always raises

global pro�ts as global lending conditions adjust so that global bank borrowing has no indirect impact on

global expected pro�ts. Policymakers therefore choose to maximize bank ex ante borrowing, which yields

expression (30).

Let us now turn to optimal non-cooperative regulatory policies. Assuming cooperative lending conditions,

policymakers in region i choose mi to solve:

max
mi

�i
�
rc;L

i
�

s.t.

8>>>>>><>>>>>>:
Li =

mi(1�m�i)
1�mim�i and L�i =

m�i(1�mi)
1�mim�i

rc =
�
2

�
1 + �c

Lc

�
and Lc � �c

Li � �i + (1� rn)L�i and L�i � ��i + (1� rn)L�i

(31)

We can now derive the following proposition.

Proposition 7 Denoting r = �
2�� , under cooperative lending conditions, optimal non-cooperative regulatory

policy is such that policymakers still choose to maximize bank borrowing:

Lc = �c + (1� r)Lp and Lp = �p + (1� r)Lc (32)

21



Proof. When policymakers in region i allow banks to increase borrowing, the change in expected pro�ts

writes as:

@�i
�
rc;L

i
�

@mi
= rc

�
1� 1

�
rc

�
@Li

@mi
+

@rc
@ (Li + L�i)

@
�
Li + L�i

�
@mi

�
�i +

�
1� 2

�
rc

�
Li
�

(33)

The �rst term of the right hand side of (33), which represents the direct e¤ect of borrowing on expected

pro�ts is always positive: allowing domestic banks to borrow more ex ante always raise, everything else equal,

domestic banks�expected pro�ts. But the second term, which represents the indirect e¤ect of borrowing on

pro�ts� via the induced change in global lending conditions rc� can be either positive or negative.

Let us consider as a working assumption that �c

Lc >
�p

Lp . Under this assumption, the second term of (33) is

positive for banks from the periphery but negative for banks from the core. Policy makers in the periphery

therefore maximize domestic bank borrowing and choose mp such that

Lp = �p + (1� rc)Lc (34)

Conversely policymakers in the core face a trade-o¤: increasing bank borrowing has a direct positive e¤ect

on bank pro�ts. However, increasing bank borrowing eases lending conditions rc which reduces domestic

pro�ts because, lending conditions rc are too easy for banks from the core. Now given that �c is convex in

mc, policymakers in the core can choose either to minimize mc, and set Lc = �c + �p � Lp, or to maximize

mc, and set Lc = min
�
�c + (1� rc)Lp; �

c

�pL
p
	
. Comparing expected pro�ts under these two alternative

options shows that maximizing mc always yields larger expected pro�ts. Hence policymakers in the core

choose

Lc = min

�
�c + (1� rc)Lp;

�c

�p
Lp
�

(35)

Last policymakers in the core set Lc = �c+(1� rc)Lp if and only if �c+(1� rc)Lp � �c

�pL
p which simpli�es

as �p

Lp �
�c

Lc and is precisely our working assumption. A similar set of arguments can be developed under the

opposite working assumption, i.e. �c

Lc <
�p

Lp to show that optimal non-cooperative regulatory policies, under
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cooperative lending conditions, always satisfy:

Lc = �c + (1� r)Lp and Lp = �p + (1� r)Lc (36)

When global lending conditions are determined cooperatively, ex post lending conditions is too tight for

banks from one region but too easy for banks from the other region. When the inequality �c

Lc >
�p

Lp holds,

the periphery typically faces too tight lending conditions ex post. As a result, there is no trade-o¤ between

allowing domestic banks to borrow more and easing global lending conditions as more borrowing leads to

a easier lending conditions, both of which contribute to increase expected pro�ts. But in the core, ex post

lending conditions are too easy. As a result, policymakers do face a possible trade-o¤: allowing banks to

borrow more, which has a positive direct e¤ect on banks expected pro�ts, also carries a negative indirect

e¤ect as larger bank borrowing eases global lending conditions even further and cuts domestic banks pro�ts

given that lending conditions are too easy from a domestic perspective. Yet, the previous result shows that

policymakers always choose to maximize bank borrowing. Why? In the cooperative game, lending conditions

depend on global bank borrowing, while each policymaker can only directly a¤ect domestic bank borrowing.

As a result, the cost of setting lending conditions in line with domestic needs becomes too large relative to

the bene�ts of simply allowing banks to enjoy larger borrowing. This is why policymakers in the core prefer

to maximize bank borrowing.

The conclusion is hence that under cooperative lending conditions, optimal regulatory policy � cooperative

or non-cooperative� always consists in maximizing bank borrowing. In other words, with cooperative lend-

ing conditions, there are no gains to regulatory policy cooperation.

6 Quantifying the gains to policy coordination.

In this section, I parametrize the model to determine the size of cooperation gains, focusing on three pa-

rameters of the model. The �rst one is the parameter � which scales the friction on the market ex ante
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borrowing. The second and the third are respectively the parameters �c and �p, which determines how much

banks can borrow ex post in each region. For each of these parameters I consider a range of possible values

as follows. The � parameter scaling the friction on the market for ex ante borrowing ranges from 0.55 to

0.95. This means that between 5% and 45% of the return on assets traded on the market ex ante borrowing

is paid by the issuer without being earned by the buyer. Turning to the parameters �c and �p, I assume

that �c ranges between 0.4 and 0.8, while the parameter �p ranges between 0.0 and 0.4. This means that

ex ante leverage for banks from the core is at least as high as 40% of initial capital and always exceeds that

of banks from the periphery, the di¤erence in ex ante leverage between the core and the periphery ranging

between 0 and 80% of initial capital.

I �rst compare global expected pro�ts under cooperative lending conditions and regulatory policies with

global expected pro�ts under Nash lending conditions and regulatory policies. Figure 3 plots the distribution

of these gains for all possible combinations of the parameters (�;�c;�p) within the ranges described above.

Global gains range roughly from 0 to 4.5%, the median is around 1.1% and the inter-quartile range goes

from around 0.5% to around 2%. Cooperation gains at the global level therefore tend to exhibit a relatively

wide dispersion.

Figure 3: Distribution of global welfare gains.

I then decompose gains at the global level, �rst by region and then by policy. The left hand panel in

Figure 4 shows that the periphery (green box) tends to enjoy signi�cantly larger gains than the core. At
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the median, expected pro�ts increase globally by 1.06% (average is 1.3%) but this increase overwhelmingly

comes from the periphery (whose median gain stands at 1.8% for an average gain of 2.26%).

Figure 4: Distributions of welfare gains by region, by policy.

In the core, the median gain is only 0.10% (average at 0.16%). Moreover the core is actually worse-o¤

under coordinated policies in more than one third of the di¤erent combinations of parameters (37.7% of

the cases) with a an average loss of 0.28% (median at 0.19%). As highlighted above, the core can su¤er

losses because coordinating policies means it has to abandon its dominant role in setting lending conditions

globally, which implies moving from domestically optimal to domestically suboptimal lending conditions.

Secondly I decompose global cooperation gains by policy. The right hand panel in Figure 4 shows that

global gains from coordinating lending conditions typically tend to outweigh those from regulatory policy

coordination. For example the average global gain is about 1.30% (median is 1.06%). But the contribution

of coordinating lending conditions is about two thirds of the total (0.87 percentage point), while that of

regulatory policy coordination is only one third (0.43 percentage point).14 This is not surprising: cooperating

on lending conditions is optimal from a global perspective and makes the conduct of regulatory policy� Nash

or cooperation� irrelevant. By contrast under non-cooperative lending conditions, cooperating on regulatory

policy reduces the ine¢ ciency of sub-optimal lending conditions from a global standpoint, but it does not

14Looking at medians, total welfare gains are even more reliant on gains from monetary policy coordination: the latter
represent about 73% of the former (0.78% out of 1.06%).
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eliminate it. This is why gains from coordinating lending conditions tend to outpace those from regulatory

policy coordination at the global level.

Last, I look at cooperation gains across policies and regions. The left hand panel in �gure 5 shows that

the majority of the gains for the periphery (around 75%) come from coordinating lending conditions (1.62%

out of 2.25% at the median) while regulatory polcy coordination only accounts for the remaining 25% (0.63%

out of 2.25% at the median).

Figure 5: Welfare gains of policy coordination across regions.

Conversely, in the core region, gains are smaller and all come from regulatory policy coordination (+0.19%

on average) while coordinating lending conditions yields no gain (-0.03% on average). These �ndings con�rm

the conclusion derived analytically: regulatory policy coordination unlike lending condition coordination is

a Pareto improvement, it always raises expected pro�ts both in the core and in the periphery.

7 Conclusions

This paper provides a theoretical model which underpins a new motive for coordinating regulatory policies

across countries. When lending conditions are set non-cooperatively, regulatory policy can help policymakers

regain some control over domestic lending conditions. Yet, by doing so, policymakers fails to internalize the

implication of their choices on those of other regions, which leads ine¢ ciently low levels ex ante borrowing.
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Cooperating on regulatory policies can then improve the situation as countries then internalize the afore-

mentioned cross-region externality. In addition, when lending conditions are set cooperatively, then Nash

and cooperative regulatory policies are identical. Hence, in the absence of cooperation on lending conditions,

coordinating regulatory policy is a second best that can deliver gains to all regions.

References

[1] Aiyar, Shekhar, Charles W. Calomiris and Tomasz Wieladek. 2014. "Does Macro-Pru Leak? Evidence

from a UK Policy Experiment." Journal of Money Credit and Banking, 46: 181-214.

[2] Akinci, Ozge and Jane Olmstead-Rumsey. 2018. "How e¤ective are macroprudential policies? An em-

pirical investigation." Journal of Financial Intermediation, 33: 33-57.

[3] Albaglia, Elias, Luis Ceballos, Sebastian Claro and Damian Romero. 2019. "Channels of US monetary

policy spillovers to international bond markets." Journal of Financial Economics, 134: 447-473.

[4] Bagliano, Fabio and Claudio Morana. 2012. "The Great Recession: US dynamics and spillovers to the

world economy." Journal of Banking & Finance, 36: 1-13.

[5] Bengui, Julien. 2014. "Macro-Prudential Policy Coordination." mimeo University of Montréal.

[6] Bengui, Julien and Javier Bianchi. 2018. "Macroprudential Policy with Leakages." NBER Working

Paper 25048.

[7] Bowman, David, Juan Londono and Horacio Sapriza. 2015. "U.S. Unconventional Monetary Policy and

Transmission to Emerging Market Economies." Journal of international Money and Finance, 55: 27-59.

[8] Bruno, Valentina, Ilhyock Shim and Hyun Song Shin. 2017. "Comparative assessment of macroprudential

policies." Journal of Financial Stability, 28: 183-202.

[9] Caballero, Ricardo and Arvind Krishnamurthy. 2003. "Excessive Dollar Debt: Financial Development

and Underinsurance." Journal of Finance, 58: 867-893.

27



[10] Cerutti, Eugenio, Stijn Claessens and Luc Laeven. 2017. "The use and e¤ectiveness of macroprudential

policies: New evidence." Journal of Financial Stability, 28: 203� 224.

[11] Coman, Andra and Simon Lloyd. 2019. "In the face of spillovers: prudential policies in emerging

economies." ECB Working Paper 2339.

[12] Eichengreen, Barry. 2013. "Currency war or international policy coordination?" Journal of Policy Mod-

eling, 35: 423-33.

[13] Farhi, Emmanuel, and Jean Tirole. 2012. "Collective Moral Hazard, Maturity Mismatch, and Systemic

Bailouts." American Economic Review, 102: 60-93.

[14] Farhi, Emmanuel, and Ivan Werning. 2016. "A Theory of Macroprudential Policies in the Presence of

Nominal Rigidities." Econometrica, 84: 1645-1704.

[15] Forbes Kristin, Marcel Fratzscher, Thomas Kostka and Roland Straub. 2016. "Bubble Thy Neighbor:

Portfolio E¤ects and Externalities from Capital Controls." Journal of International Economics, 99:

85-104.

[16] Gromb, Denis and Dimitri Vayanos. 2002. "Equilibrium and Welfare in Markets with Financially Con-

strained Arbitrageurs." Journal of Financial Economics, 66: 361-407.

[17] Han, Xuehui and Shang-Jin Wei. 2018. "International Transmissions of Monetary Shocks: Between a

Trilemma and a Dilemma." Journal of International Economics, 110: 205-219.

[18] Hoek, Japser, Steve Kamin and Emre Yoldas. 2020. "When is Bad News Good News? US Monetary

Policy, Macroeconomic News and Financial Conditions in Emerging Markets." International Finance

Discussion Papers 1269. US Federal Reserve Board.

[19] Holmström Bengt and Jean Tirole. 1998. "Private and Public Supply of Liquidity." Journal of Political

Economy, 106: 1-40.

[20] Iacoviello, Matteo and Gaston Navarro. 2019. "Foreign e¤ects of higher U.S. interest rates." Journal of

International Money and Finance, 95: 232-250.

28



[21] Jeanne, Olivier and Anton Korinek. 2010. "Excessive Volatility in Capital Flows: A Pigouvian Taxation

Approach." American Economic Review, 100: 403-407.

[22] Jeanne, Olivier and Anton Korinek. 2020. "Macroprudential Regulation versus Mopping up after the

Crash." Review of Economic Studies, 87: 1470�1497.

[23] Kalemli-Özcan Sebnem. 2019. "U.S. Monetary Policy and International Risk Spillovers," NBERWorking

Papers 26297.

[24] Kolasa, Marcin and Grzegorz Wesolowski. 2020. �International Spillovers of Quantitative Easing�Jour-

nal of international Economics, 126: 1-32.

[25] Korinek, Anton and Alp Simsek. 2016. "Liquidity Trap and Excessive Leverage." American Economic

Review, 106: 699-738.

[26] Lorenzoni, Guido. 2008. "Ine¢ cient Credit Booms." Review of Economic Studies, 75: 809-833.

[27] Mohan Rakesh and Muneesh Kapur. 2014. "Monetary Policy Coordination and the Role of Central

Banks." IMF Working Paper 14/70.

[28] Obstfeld, Maurice, and Kenneth Rogo¤. 2002. "Global Implications of Self-Oriented National Monetary

Rules." Quarterly Journal of Economics, 117: 503-36.

[29] Persson, Torsten and Guido Tabellini. 1995. "Double-Edged Incentives: Institutions and Policy Coor-

dination," in Handbook of International Economics, 3: 1973-2030.

[30] Rey, Hélène. 2015. "Dilemma not Trilemma: The Global Financial Cycle and Monetary Policy Inde-

pendence" NBER Working Paper 21162.

[31] Stein, Jeremy. 2012. "Monetary Policy as Financial-Stability Regulation." Quarterly Journal of Eco-

nomics, 127: 57-95.

Appendix: Proof of proposition 1.
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Let us �rst show that the equilibrium is such that �Ri1 = R
i
2 and �R

�i
1 = R�i2 . For the equilibrium to

hold, liabilities issued by banks in one region should equal the external assets banks from the other region

are willing to hold, i.e. Li = A�i and L�i = Ai. Considering the �rst equality, given optimal portfolio

choices:

Li = 1
�
Ri1 � 1

�
mi
�
1�Ai

�
and A�i = 1

�
�Ri1 > R

i
2

� �
1 + L�i

�
there are there two cases to look at:

When Ri2 � �, then banks from region �i are willing to buy assets A�i even if the return Ri1 is below one.

And when the return Ri1 is below one, banks from region i are indeed willing to borrow as much as possible

from banks from region �i. Moreover given that mi
�
1�Ai

�
� 1 + L�i, the amount of borrowing from

banks of region i determines the equilibrium and we have Li = A�i = mi
�
1�Ai

�
, �Ri1 = R

i
2 and R

i
1 � 1.

Solving the equations Li = mi
�
1� L�i

�
and L�i = m�i �1� Li� then yields the amount claims issued at

the equilibrium (8).

Conversely, if Ri2 > �, then the return R
i
1 needs to be strictly above one for banks from region �i to buy

assets A�i. But when the return Ri1 is above one, banks from region i do not issue any liability because it

is too costly, Li = 0. The equilibrium therefore takes place with no assets nor liabilities A�i = Li = 0, and

any return Ri1 which satis�es � < �R
i
1 � Ri2 is consistent with this equillibrium.

Let us now show that the equilibrium on the market for ex post funding is such that Ri2 = R�i2 =

max
�
ri; r�i

�
. Given that the demand and supply for ex post funding are piece-wise inelastic, the ex post

funding costs
�
Ri2;R

�i
2

�
are equal to 1 or equal to max

�
ri; r�i

�
. So let us assume that Ri2 = 1 and show

that this cannot happen. When Ri2 = 1, following what has been established above, banks from region i do

not issue any liabilities, i.e. Li = 0. But if Li = 0, then using (6), the cost of ex post funding cost Ri2 is

indeed equal to one if and only if �i +
�
1� �R�i1

�
L�i < 0 which cannot hold because �i > 0 and L�i > 0.

The equilibrium of the market for ex post funding is necessarily such that Ri2 = R
�i
2 = r and that liabilities

issued ex ante satisfy (9). And to the extent that r � �, the returns on such liabilities satisfy (7).

Appendix: Proof of lemma 3.
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Let us �rst show that if region c is the core then the condition �c > �p necessarily holds. If region c is

the core, then policymakers in the core choose to maximize bank ex ante borrowing: Lc = �c + (1� rn)Lp

while ex ante borrowing by bank from the periphery necessarily satis�es Lp � �p + (1� rn)Lc. Moreover

the condition �c

Lc >
�p

Lp , under which region c is the core implies that ex ante borrowing by bank from the

periphery necessarily satis�es Lp > �p

�cL
c. Using the expression for Lc, it is straightforward to show that the

two inequalities Lp � �p + (1� rn)Lc and Lp > �p

�cL
c, are not compatible unless �c > �p. Hence if region c

is the core, then the inequality �c > �p necessarily holds.

Conversely, if �c > �p, let us assume that region p is the core and show that this is impossible. If region p is the

core, optimal policy in the "core" consists in maximising ex ante borrowing by banks: Lp = �p+(1� rn)Lc

while ex ante borrowing by banks from the periphery satis�ed Lc � �c + (1� rn)Lp. In addition for region

p to be the "core" we must have Lc > (�c=�p) :Lp. Using the expression for Lp, a necessary condition for the

two inequalities Lc � �c+(1� rn)Lp and Lc > (�c=�p) :Lp to hold together is (�p)2 > (�c)2+(1� rn)�p�c,

which is not compatible with the working assumption that �c > �p. As a result, when �c > �p then region

c is necessarily the core.

Appendix: Allowing for state-contingent lending conditions.

The model assumes that policymakers announce at date 0 the return they propose on their respective

deposit facilities between date 1 and 2, therefore setting lending conditions before uncertainty is resolved.

This section proposes to relax this assumption and show that the main intuition of the model still goes

through. In particular, the trade-o¤ for policymakers in the periphery, between lending conditions and

controlling bank ex ante borrowing still holds.

For this, I follow Farhi and Tirole (2012), assuming that the core, which sets lending conditions R2

between date 1 and 2, undergoes a cost �2 (R2 � r
�)
2 where r� can be thought of as a natural rate. In addition,

the natural rate r� decreases with ex ante borrowing from banks from the core, i.e. @r�=@Lc < 0.Turning to

the periphery, consistent with the main framework, it has no direct control over lending conditions, which

it can only in�uence through changes in ex ante borrowing choices. Last as a simpli�cation, I assume that

there is a lower bound on lending conditions, denoted rm (with rm < �). Denoting Rc2 (resp. R
p
2) the
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lending conditions when banks from the core (resp. from the periphery) are distressed, the problem in the

non-cooperative game consists for the core, in choosing the returns Rc2 and R
p
2 to solve:

max
Rc
2;R

p
2

�c =
�
1 + Lc � 1

�R
c
2L

c
�
Rp2 + (1�Rc2) (1� �

c)� �
2 (R

c
2 � r� (Lc))

2 � �
2 (R

p
2 � r� (Lc))

2

s.t. Rp2;R
p
2 � rm

Using the �rst order conditions and assuming the lower bound rm is such that for any Lc, we have r� (Lc)�

1��c
� < rm < r

� (Lc), optimal ex post lending conditions then write as

Rc2 = rm and Rp2 = r
� (Lc) +

� + (� � rm)Lc
��

Rc2 = r
� (Lc)� 1� �

c

�
� Lc

��
Rp2 and R

p
2 = r

� (Lc) +
1 + Lc

�
� Lc

��
Rc2

Consistent with a basic intuition, policymakers in the core choose to set easy lending conditions when

domestic banks are distressed but tighter lending conditions when domestic banks are intact, i.e. Rc2 < R
p
2.

Moreover, lending conditions when the periphery is distressed ease when banks in the core have borrowed

more ex ante when

@r�

@Lc
+
� � rm
��

< 0

Then turning to regulatory policy, assuming the core and the periphery choose such policy non-cooperatively,

the core chooses to maximise domestic banks ex ante borrowing when

d�c

dLc
=
@�c

@Lc
+
@�c

@Rp2

@Rp2
@Lc

c

+
@�c

@Rc2

@Rc2
@Lc

> 0

Given that @Rc2=@L
c = 0 and @�c=@Rp2 = 0, this condition simpli�es as

� � rm
��

r� (Lc) +

�
@r�

@Lc
+
� � rm
��

�
� + (� � rm)Lc

��
� (r� (Lc)� rm)

@r�

@Lc
> 0
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Conversely, in the periphery, policymakers face a meaningful trade-o¤: If domestic banks borrow more ex

ante, then banks in the core have to borrow less, which implies tighter lending conditions when periphery

banks are in distress. Banks�expected pro�ts in the periphery write as

�p =

�
1 + Lp � 1

�
Rp2L

p

�
Rc2 + (1�R

p
2) (1� �

p)

Then given that @Rc2=@L
c = 0, expected pro�ts of periphery banks increase with ex ante borrowing if and

only if

� �Rp2 >
@Lc

@Lp
@Rp2
@Lc

�
1� �p

rm
+
Lp

�

�

Assuming Rp2 is linear in L
c, the left-hand side of the inequality is decreasing in Lp while the right-hand

side is increasing in Lp. As a result there is a level of ex ante borrowing for periphery banks that maximises

expected pro�tsm which satis�es

Lp =
�

1 + �

"
1

mc

� �
�
R+ 1

�

�
r� � ��rm

��

+
rm � (1� �p)

rm

#

and this optimal level of ex ante borrowing is an interior solution when

1

mc

� �
�
R+ 1

�

�
r� � ��rm

��

<

�
1 + �

�
� 1

rm

�
�p

In other words, in the non-cooperative equilibrium, the core maximises domestic bank ex ante borrowing

while the periphery limits domestic bank ex ante borrowing, because policymakers in the periphery trade-

o¤ the bene�ts of higher ex ante borrowing against the cost of tighter lending conditions when domestic

banks end up in distress. Policymakers in the periphery therefore limit domestic banks ex ante borrowing

to insulate the economy from tight lending conditions ex post.

Appendix: Considering the case of debt roll-over.

The model assumes that claims issued by banks ex ante are like equity claims insofar as they are subject

to default when banks are in distress. In this section we propose to extend the model so that banks still have
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to honour such claims when they fall into distress. In practise, claims on distressed banks can be rolled-over

at conditions similar to those prevailing on the market for ex post funding and paid back from reinvestment

proceeds. Let us then show that that the situation where banks from both regions borrow from each other

is the only possible decentralised equilibrium when the parameters satisfy mc > �c and mp > �p.

To do so,consider a bank from region i = fc; pg borrowing Li and lending Ai at date 0 earns 1 � Ai +�
1�Ri1

�
Li at end of date 1 if intact. Moreover the claims Ai on banks from the other region which were

supposed to be paid back with a return R�i1 are rolled over at a rate R�i2 given that banks from the other

region are distressed. As a result, the intact bank from region i reaps AiR�i1 R
�i
2 at date 2, in addition to the

product
�
1�Ai +

�
1�Ri1

�
Li
�
R�i2 coming from funds lent on the market for ex post funding. Conversely,

when the bank from region i is distressed, it earns nothing at date 1 but can draw on the claims �R�i1 A
i

it holds on banks from the other region while it can also borrow Di on the market for ex post funding.

Still once output from reinvestment is realized at date 2, the bank has to pay back not only Ri2D
i but also

Ri2R
i
1L

i which corresponds to the liabilities issued ex ante that have been rolled-over at date 1. Expected

pro�ts for a bank from region i borrowing Li and lending Ai at date 0 therefore write as

�i =
�
1�

�
1�R�i1

�
Ai +

�
1�Ri1

�
Li
�
R�i2 + �R�i1 A

i +Di �Ri2
�
Di +Ri1L

i
�

Assuming Ri2 � 1, ex post borrowing Di is still equal to 1� �i, and optimal ex ante lending and borrowing

for banks from region i writes as

Li = 1

�
Ri1 �

R�i2
R�i2 +Ri2

�
mi
�
1�Ai

�
and Ai = 1

�
R�i1 � R�i2

R�i2 + �

� �
1 + L�i

�
(37)

There are then four di¤erent situations to look at.

1. If banks do not borrow ex ante, i.e. Lc = Ap = 0 and Lp = Ac = 0, then, using (37), this situation is

an equilibrium if and only if the returns Rc1 and R
p
1 satisfy

Rp2
Rp2 +R

c
2

< Rc1 <
Rc2

Rc2 + �
and

Rc2
Rp2 +R

c
2

< Rp1 <
Rp2

Rp2 + �
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For these two sets of inequalities to hold, the necessary conditions �Rp2 < (Rc2)
2 and Rc2� < (Rp2)

2

must be satis�ed. In addition when banks do not borrow, then the market for ex post funding is in

excess supply. Hence following the previous appendix, policymakers in the core set lending conditions

Rc2 and R
p
2 to solve:

max
Rc
2;R

p
2

Rp2 + (1�Rc2)Dc � �
2 (R

p
2 � r (Lc))

2 � �
2 (R

c
2 � r (Lc))

2

s.t. Rc2;R
p
2 � rm

Then assuming the lower bound rm binds for Rc2, i.e. for any L
c, rm � r (Lc)� 1��c

� , optimal ex post

lending conditions satisfy

Rc2 = rm and Rp2 = r (L
c) +

1

�

Yet given that we have rm < r (Lc) < �, the necessary condition �Rp2 < (R
c
2)
2 cannot hold and this

situation cannot be an equilibrium.

2. If only banks from the periphery borrow ex ante, i.e. Lc = Ap = 0 and Lp = Ac = mp, then using

(37), this situation is an equilibrium if and only if the returns Rc1 and R
p
1 satisfy

Rp2
Rp2 +R

c
2

< Rc1 <
Rc2

Rc2 + �
and

Rp2
Rp2 + �

= Rp1 �
Rc2

Rp2 +R
c
2

For these two sets of inequalities to hold, the necessary conditions Rp2 < min
n
1
� (R

c
2)
2
;
p
�Rc2

o
must

be satis�ed. Then if mp > �p, we have Rp2 = 1 and this situation cannot be an equilibrium since the

condition Rp2 <
p
�Rc2 does not hold.

3. If only banks from the core borrow ex ante, i.e. Lp = Ac = 0 and Lc = Ap = mc, then using (37), this

situation is an equilibrium if and only if the returns Rc1 and R
p
1 satisfy

Rc2
Rp2 +R

c
2

< Rp1 <
Rp2

Rp2 + �
and

Rc2
Rc2 + �

= Rc1 �
Rp2

Rp2 +R
c
2
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For these two sets of inequalities to hold, the necessary conditions Rc2 < min
n
1
� (R

p
2)
2
;
p
�Rp2

o
must

be satis�ed. Then if mc > �c, we have Rc2 = 1 and this situation cannot be an equilibrium since the

condition Rc2 <
p
�Rp2 does not hold.

4. Last, if both banks in the core and in the periphery borrow from each other, then we have Lp = Ac =

mp (1� Lc) and Lc = Ap = mc (1� Lp) and this situation is an equilibrium if and only if the returns

Rc1 and R
p
1 satisfy

Rp2
Rp2 + �

= Rp1 �
Rc2

Rp2 +R
c
2

and
Rc2

Rc2 + �
= Rc1 �

Rp2
Rp2 +R

c
2

And necessary conditions for these two set of inequalities to hold write as (Rp2)
2 � Rc2� and (Rc2)

2 �

Rp2�. In addition when banks in the core and in the periphery borrow, then the market for ex post

funding is in excess supply if and only if

Lc � �c +
�
1� �Rp2

Rp2 + �

�
Lp and Lp � �p +

�
1� �Rc2

Rc2 + �

�
Lc (38)

Under these conditions, and assuming the lower bound rm binds for Ri2, i.e. for any L
c, rm � r (Lc)�

1��c
� , ex post lending conditions then satisfy

Rc2 = rm and Rp2 = r (L
c) +

1

�

�
1 +

�Lc

rm + �

�

Hence provided the necessary conditions (38) and 1
� (R

c
2)
2 � Rp2 �

p
Rc2� are satis�ed, the situation

where banks from both regions borrow ex ante is the only possible equilibrium.
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