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Abstract

We examine the efficiency of banking regulation in a federation with two tiers of government
and highly integrated banking systems. We assume that policy makers have incomplete
information about banks’ true health, and banking sector turmoil can generate cross-border
spill-over effects. We show that, in such an environment, the decentralisation of policy
responsibilities for the regulation of banks can achieve the first-best allocation and ensure
financial stability. While national governments design banking regulations, the federal policy
maker authorises inter-regional income redistribution payments throughout the federation.
Our results suggest that strengthening national responsibilities in banking regulation and
supervision in the course of the further development of the European banking union may be
advisable.
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1 Introduction

Banking regulation, supervision and resolution have been subject to fundamental changes in
the eurozone as part of European policymakers’ response to the recent crisis. The crisis has
laid bare the stability risks of ever-deepening financial integration supported by a common
currency, and growing cross-border banking in combination with national responsibilities for
banking policy. The notion that banking sectors in the eurozone have reached a level of
integration that requires an integrated approach to their regulation has found widespread
support.1 The purpose of the new institutional set-up that has emerged in the eurozone, and
arguably constitutes more than the nucleus of a banking union, is to inter alia support a
uniformly high standard of supervision, reduce national biases, help stem contagion, and
prevent the building up of systemic risks in the banking sector, for example, by breaking the

vicious cycle between sovereign debt and banking risks.2

Measures to complement the monetary union in Europe with a banking union were agreed
upon and rapidly implemented. The authority of bank supervision was transferred from the
national to the European level in November 2014 within the Single Supervisory Mechanism
(SSM). The European Central Bank now is in charge of the supervision of the most
significant banks in the eurozone and non-eurozone EU members, if they decide to join the
SSM. Also in 2014, the Single Resolution Mechanism (SRM) was created. The purpose of the
SRM is to ensure a timely and coordinated resolution or restructuring of failing banks in the
eurozone, even though the resolution scheme is not yet fully operational, as an adequate

resolution fund is yet to be built.

In all, the eurozone rapidly went from a decentralised to a centralised regime for banking
policy. With this providing the context, the purposes of this paper are: first, to examine the
efficiency of supra-national policy making in regulating the banking sector, especially in
comparison to a decentralised policy regime. Second, we ask if the introduction of
decentralised policy making elements into an otherwise federally governed policy area can be

beneficial, in the presence of cross-border spill-over effects and informational asymmetry.

1 The case for a coordinated regulation of banks in Europe was already made by, e.g., Schoenmaker and
Oosterloo (2005), and Vives (2001) well before the crisis. Allen et al. (2011) provide a report on the role of
banks in cross-border finance in Europe up to and in the recent crisis, their role for financial stability and
implications for macroeconomic policy. Taylor (2012) discusses the interdependencies between global banking,
financial crises and real economic activity.

2 See, e.g., Goyal et al. (2013) for a review. Shambaugh (2012) views the crisis in the eurozone as the result of
three interlocking crises: a banking crisis, a sovereign debt crisis and a growth crisis.



More broadly, the paper also contributes to the debate on the efficiency of policy making with

more than one tier of government.

This question of national versus supra-national bank supervision and regulation has been
addressed from several perspectives in the literature. Beck, Todorov and Wagner (2013) point
to banks’ cross-border activities and argue that in their presence, regulatory interventions by
national authorities are usually inefficient. If a large share of deposits and assets are held
abroad, national regulators have an incentive to be too lenient in their regulatory decisions.s
Holthausen and Ronde (2004) point to another source of inefficiency of national regulation. In
their model, national supervisors, acting in the best interest of their own economies, do not
completely reveal their information to their counterparts in other countries when they share

responsibility for the regulation of multinational banks.

Dell’Arricia and Marquez (2006) model the decision between centralised and decentralised
banking regulation as the outcome of the following trade-off. On one hand, national
regulation may lead to sub-optimal regulation standards because the positive externalities that
a stable banking sector generates for the neighbouring countries are not taken into account or
because regulators wish to provide domestic banks with a competitive advantage over foreign
banks. On the other hand, supra-national bank regulation comes at a cost—uniform standards
have to be applied, i.e., flexibility in the design of customised solutions is lost. As these costs
are higher for more asymmetric countries, the centralisation of banking regulation only pays
off if the regulatory standards and needs of the participating countries are not too dissimilar.
Morrison and White (2009) reach a similar conclusion but focus on a different trade-off. They
argue that, if the skills and competences of national regulators vary across countries, a
common regulation standard may be beneficial even if it means imposing the standard of the
weakest member upon all economies. This is why giving up national regulatory authority is
more likely to generate a welfare gain for countries with similar regulatory standards. Without
a level playing field banks have an incentive to change locations and move across borders into
economies with more competent regulators to benefit from, inter alia, higher depositor
confidence and more adequate capital requirements. This will give rise to welfare losses

because public confidence in banks that are not chartered by highly competent regulators will

3 Calzolari and Loranth (2011) examine a related question. They look at how the representation of a
multinational bank abroad (subsidiary or branch) distorts the (national) regulator’s intervention decisions, and
analyse how this feeds back into a bank’s decision to expand abroad and what form of representation to choose.



suffer. Acharya (2003) cautions against a narrow understanding of regulatory policy
coordination. If coordination does not pertain to all regulatory instruments, a detrimental
welfare effect could emerge. A race to the bottom may result in initially more stringent

regulators adopting a more lenient stance regarding non-coordinated regulation instruments.

We follow a different route and shed light on a previously unexplored issue. While the
previous work, as briefly reviewed above, considers two economies and their incentives to
cooperate in banking regulation, we model a federation of countries with more than one tier of
government and examine which tier is best suited to control the stability of interconnected
banking sectors.4 In doing so, we consider that the different tiers of government in a
federation pursue different policy objectives. This paper demonstrates that even if national
policy makers are only concerned with domestic welfare, spill-over effects do not necessarily
require a centralized approach to bank regulation if an income redistribution scheme between
the countries is in place. We also show that national policy makers can implement the
efficient allocation despite having incomplete information about the true stability of their
banking sector. We illustrate our points with the help of a highly stylized model of a banking

union.s

Our model considers a federation consisting of two countries and a supra-national policy
maker. While the banking sector in one of the countries may be ailing, the other one is known
to be structurally healthy. However, information is asymmetrically distributed. Only the banks
in the first country possess private information about the true state of their balance sheets. We
further assume that both banking sectors are interconnected. A banking crisis in one country
will create negative spill-overs for the stability of the neighbouring country’s banking sector.
Two institutional solutions are compared. In the decentralised setting, bank regulation is
decided at the national level, with regulation being modeled as affecting banks’ lending costs.
However, we assume that the supra-national policy maker can initiate inter-regional transfers

after observing national policy decisions. In the centralised policy regime, the supra-national

4 Banking systems are modelled as representative banks in this paper. Regulatory challenges arising from the
interplay of heterogeneous banks therefore are beyond the scope of our model. Saha and Sensarma (2010)
present a model with heterogeneous banks that seems particularly relevant in the crisis context. They show that
complex interactions may arise if (partially) nationalised banks and banks in full private ownership coexist.
Their results suggest that, among other things, privately owned banks may react with more aggressive
performance incentives for managers if other banks are transferred into public ownership. This may be welfare-
enhancing but also has the potential to be detrimental for financial stability if the regulation and supervision of
the banking sector is flawed and, e.g., does not discourage excessive risk taking.

5 Qur model is similar to that of Nagase and Silva (2000) who analyse the efficiency of a federation in
controlling acid rain.



regulator controls all policy instruments, i.e., the regulation of both national banking sectors is

fully delegated to the supra-national level.

We show that the decentralised outcome corresponds to the centralised, constrained first-best
allocation (i.e., the social planner’s allocation constrained by information asymmetry). In the
presence of inter-regional transfers between the member countries of the federation, even
purely self-interested national governments efficiently control the health of their banking
sectors, i.e., they act in the best interest of the whole federation by taking account of inter-
regional spill-over effects. Put differently, spill-over effects and information asymmetries do
not necessarily require transferring policy responsibilities to a higher tier of government. In an
additional step, the model is extended to comprise a bank levy as an additional policy
instrument controlled by national governments. We demonstrate that in such an environment,
national governments are even able to implement the first-best allocation (i.e., the allocation a
fully informed social planner would implement). Despite incomplete knowledge about the
true health of their banking systems, national governments can implement a regulation policy

customised to the risk accumulated in their banking systems.

From a theoretical perspective, our results are reminiscent of Becker’s (1981) well-known
Rotten Kid Theorem. The Rotten Kid Theorem demonstrates that in the presence of a
benevolent parent, it may be in the best interest of selfish family members (kids) to maximise
the overall (family) income instead of their individual incomes, even if their welfare depended
only on their own consumption. From an economic policy perspective, our results do not
reject the considerations outlined above, which led to the launch of the banking union. But
they imply that strengthening decentralised responsibilities in its further development may be

beneficial for the stability of the highly interconnected banking sectors in the eurozone.

The remainder of the paper is organised as follows. The theoretical set-up is presented in the
following section. Sections 3 and 4 contain the analyses of the basic model in the centralised
and decentralised policy regimes. In Section 5, we extend the model and introduce an
additional policy instrument at the national level in order to improve upon the allocation

derived from the basic version of the model in the previous sections. Section 6 concludes.



2 The model

We consider a federation consisting of two countries, indexed by i, i = 1, 2. Both countries
have their own national governments and banking systems. In order to focus on our main
point, the efficiency of banking regulation in a federation with more than one tier of government,
we assume that banks only operate within national borders.s The banking system in country 1
can be in either a good or a bad state, possibly due to being unsustainably leveraged, while the
banks’ balance sheets in country 2 are known to be healthy. The fragility in the banking sector
of country 1 can spill over to country 2 and threaten the stability of its banks too, for example
due to exposures in the interbank lending market. There is also a supra-national policy maker
at the federal (central) level, the Federal Policy maker (FP), who redistributes income

between both the countries.

The sequence of events is as follows. In stage zero, the state of nature of the health of country
1’s banking system is revealed. This information is assumed to be privately owned by the
banks in country 1. In stage 1, banking regulation policies are chosen. As policy makers
possess only imperfect information about the health of country 1’s banking system, their
objective is to design incentive-compatible regulation policies that elicit information from the
banking system regarding the true state of its balance sheets. If they are successful, a state-
dependent bank regulation can be implemented. After the policy plans have been drawn up,
banks in both countries decide on their credit policies (stage 2). Finally, the policy maker on
the federal level, after observing the banks’ activities, decides on inter-regional income
redistribution transfers between both countries (stage 3). Appendix 1 illustrates the basic set-

up of the model.

2.1  Banking regulation, information sets and welfare

The true state of banks’ balance sheets in country 1 is private information of country 1’s
banking sector. All policy makers, i.e., the governments of both countries and the supra-
national policy maker, as well as banks in country 2 only have incomplete information. To

capture the assumed information asymmetry, we denote the state of the banking sector’s

6 The entry of banks into foreign markets has been studied extensively in the literature. In a comprehensive
empirical analysis based on a data set that comprises 795 individual banks in 39 countries covering the period
1999-2006, Lee, Hsieh and Dai (2012) find that foreign bank ownership typically leads to a decrease in both the
profitability and overhead expenses of domestic banks. Their results also suggest that the positive effects of
foreign bank entry are stronger in less developed countries.



balance sheets in country 1 by 6 and assume that only an ex-ante probability can be attached
to two possible outcomes, healthy and unhealthy balance sheets. More specifically, we
assume that from the policy makers’ point of view, o takes the value of either 5, indicating
that banks are over-leveraged, with probability y; or of &%, indicating healthy balance sheets
with the corresponding probability 1 — 5. By assumption, 5§ " > s1. & " indicates that the

stability of the banking sector is at risk.

Banking regulation is captured through a single policy instrument, r, which can be understood
as affecting the cost of lending activities, for example, through capital requirements. Hence, r
can be interpreted as a measure to de-leverage the representative bank. The policy setting in
the state of nature 6 = &/ is denoted by ri) so that the capital buffer’s dependency on the

riskiness of banks’ balance sheets is captured.

Policy implementation is modelled as a contract between the policy maker and the banking
sector. It is assumed that the banking sector is offered a policy contract whereby it is given the
choice between different regulation requirements tailored to the possible states of nature 5.
In other words, banks must agree to accept either ri" or rit. The policy maker’s goal in
designing the policy contract is to induce banks to correctly self-declare the state of their
balance sheets, thereby revealing their true type. In this case, the regulation policy is efficient
because it is correctly tailored to the risk accumulated in the banking sector.

The expected welfare function for country 1 reads
Wi = yUw:™) + (1-7) Uws") 1)

where U is a concave function and w1 expresses the ex-post “wealth” level in the state of

nature j

e
| o 2y o
wil = mi + u(@ui(rd)) + al - 2 — D(ci¥(g1'(r1Y)), j = HorL. (2)

u is a concave function. g1/ is country 1°s credit volume as a function of r1/, while 7! denotes
the inter-regional transfer payments to be authorised by the FP in stage 3, in the state of nature

j. m represents the economy’s endowment and 57q1! (r1!)? / 2 describes the costs banks incur
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when lending g1 ! units of credit. D(c:) is the increasing and strictly convex social cost
function related to country 1’s credit volume, which in turn depends on the policy strategy
chosen by the government (c;! are detailed below).7

Owing to the cross-border nature of banking and the international interconnectedness of
banks, turmoil in the banking system of one country will not stop at national borders, but spill
over to other countries. This particularly applies to monetary unions where a common
currency spurs the development of deeper financial and banking links. We capture this aspect
by assuming that balance sheet fragility in country 1 can spill over to the banking system in
country 2, and thus trigger financial and banking sector problems there too. More specifically,
the spill-overs are linked to the credit volume and the stability parameter §/. The economic

costs of bank lending can then be specified as

¢/ = nd'g/ (3a)
Czj = (1_’7)§jQ1j +5Lq2 (3b)

where 7 is a spill-over parameter with 0 < 7 < 1 and j = H or L. The term s g in equation
(3b) indicates that there is no uncertainty regarding bank balance sheets in country 2. These

are known to be healthy.

Optimal banking regulation must fulfil individual rationality (IR) and, for country 1, incentive
compatibility (1C) constraints for the banking system. Policy makers aim at inducing banks in
country 1 to reveal their true type when choosing the banking regulation policy. The optimal
regulation must therefore be designed such that banks are not worse off with the banking
regulation tailored to their true type, rather than accepting the regulation policy designed for
the other type. If this condition is met, a misrepresentation of their type does not pay and the
regulation is incentive-compatible. Furthermore, the optimal regulation policy must not
compromise banks’ solvency, i.e., banks’ profits must be non-negative after the regulation

policy is implemented. For country 1, these conditions can be captured formally as

L

(pl_rlL)qlL _%(%L)Z

IRL: Th (rit; 8Y) = >0 (4a)

7 Schularick and Taylor (2012) show that credit booms are an important predictor for future financial crisis.
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IRH: NAGHERE >0 (4b)
ICL: Ih (ris; 65 > I(rf; Y (5a)
ICh: Ih (i oM > It 1) (5b)

where 77 (rd ; 89) with j = H or L denotes the profit function. The IR constraints in (4a) and
(4b) ensure that it is individually rational for banks to accept the regulation and stay in the

domestic market, while equations (5a) and (5b) constitute the IC constraints.
In country 2, r2 is used to maximise

W2 = yUW2") + (1-p)U(w:b) (6)
with

L
% q,(r, )

w2l = my + u(@e(r) + »l — 2 — D(c2)(@2(r’), az(r2)) (7)

where j = H or L denotes healthy (L) or unhealthy (H) balance sheets in country 1,
corresponding to the state of nature as indicated by &1. In contrast to country 1, there is no
uncertainty about the ex-ante health of the banking sector in country 2. Yet, the policy maker
has to take the possibility of negative spill-over effects stemming from a weak banking sector

in country 1 into account when deciding on the optimal policy.

2.2  Banks
After the banking regulation has been decided, banks choose their optimal credit volumes
(stage 2). A representative bank in country 1 maximises

5]

= (= )al - (d! ) &)

where p1 denotes the revenue per credit unit lent and can be understood as reflecting the

interest rate banks charge. pi1 is assumed to be determined by the credit market, and is



exogenous for the bank. By assumption, p1 > rd. A representative bank in country 2

maximises

ot 2
11, = (Pz_rz )% _?(%) (8b)

with p2 > r».

2.3  Federal policy maker

The federal policy maker’s role in our model is to balance out income disparities between the
two countries by initiating inter-regional income redistribution payments. Income will be
redistributed from the “rich” to the “poor” country, as measured by wil. The extent of income
redistribution through the federal policy maker is determined not only by the state of nature of
country 1’s banking sector, banking regulation, and credit volumes in both countries, but also
by the strength of possible cross-country spill-over effects in the banking sectors, represented
by 7. We assume that the federal policy maker faces the same informational constraints as

national policy makers.s

After observing the activities of banks in both countries, the risk-neutral FP, who is equally
concerned about welfare in both countries, chooses inter-regional transfer payments {7/, 1},

nl+ ) =0 to maximise her objective function in stage 3:

W = Uwi)+Uw)), j=HorL (9)

3 Centralised banking regulation

In the next two sections, we will derive and study the model solution, assuming two different
institutional set-ups for policy-making. We first suppose that the FP controls all policy
instruments, i.e., sets both z’ and r;’ so that there is no role for the national governments in
policy making. In this scenario, the responsibility for banking regulation fully lies with the
supra-national policy maker, and we will therefore refer to it as the centralised solution. The
resulting allocation constitutes the constrained (i.e., subject to distortions caused by

information asymmetry) social optimum. Decentralisation is the second policy-making

8 Beck, Todorov and Wagner (2013) suggest that a supra-national regulator might even have an informational
disadvantage.



scenario we consider. It differs from the first only in that the governments of countries 1 and 2
are now in charge of the banking regulation in their economies. The FP retains the inter-
regional transfer payments as her policy instrument in stage 3 of the game. We will study and
compare the subgame perfect equilibria for the game in both policy regimes. In doing so, we
will focus on the policy game in country 1 and omit equations for country 2 wherever

possible.

The model is solved by backward induction. As ! =1 — =/, it is obvious that it is optimal

for the FP to achieve

wil = w2l =wl,  j=HorL. (10)

in stage 3 of the game. Solving (10) for = ! shows that the optimal inter-regional transfer

payment can be expressed as a function of stage 2 choice variables:

al = al(qd, q2), j = HorlL. (11)

In stage 2, banks maximise their profit functions as given in (8a) and (8b), respectively, taken
the regulation policy as represented by ri/ as given. Profit maximisation occurs after policy
makers have implemented the optimal regulation policy or, in the theoretical terms of our
model, banks in country 1 have accepted a regulation contract ri/ and thus provided

information about their type.

The usual condition of profit and cost equalisation at the margin, (p1 — r1) = 61g1J, can be

more conveniently rewritten as

pl__rlj
qul (rd, 85, py) = o} (12a)
pz_rz
Q) = O (12b)

for j = H or L. Substituting (12a) and (12b) into (8a) and (8b) yields the indirect profit
functions for both banking sectors

10
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171(r11, 6’], pl) = 20! (13a)
2
( P, — 1 )

IB(r2; 84 p2) = 20" (13b)

for j = H or L. We require that p; > r1 (and pz2 > r2), i.e., banks are assumed to make a non-
negative profit in all states of nature. Hence, the IR constraints (4a) and (4b) are automatically
fulfilled.

In the centralised regime, decisions about banking regulation, i.e., the setting of the policy
instruments r; are made at the federal level. All policy responsibilities regarding the banking
sectors are transferred from the national governments to the supra-national policy maker. In
stage 1 of the game, the FP will therefore set {r1J, r.}, j = H or L, to maximise a weighted
average of welfare in the two possible states of nature

Vo= yWH + (1-pwt (14)
subject to equations (2), (3a), (3b), (5a), (5b), (7), (10), (11), (12a), and (12b). Using the

indirect profit functions (13a) and (13b), the incentive compatibility constraints IC. and ICH

in equations (5a) and (5b) can be expressed as

(pl_rlL)z (pl_rlH)z

20" > 26- (15a)
2 2
(pl_rlH) (pl_rlL)
20" > 20" (15b)

It is straightforward to see that (15a) and (15b) lead to the following proposition.

Proposition 1. The centralised outcome results in a pooling outcome, i.e., r1" = ri* = r1. Both

IC constraints are binding.

The rationale behind Proposition 1 is that given their profit functions, banks are not induced

to reveal their type. In this version of our model, banking regulation cannot be tailored to the

11



needs of the banking sector. Policy makers lack the information required to effectively
enforce a type-dependent regulation policy.e This means that, even if needed, the government
of country 1 does not implement a tighter banking regulation because it only has incomplete
information about the health of banks’ balance sheets and policy makers cannot accurately
deduce their type. However, in combination with (12a) and (12b), Proposition 1 directly

yields the following corollary:
Corollary: The centralised outcome results in gi- > 1.

Even though the policy instrument is not tailored to the two types, observation of the resulting
output level in stage 2 will reveal the actual type. If we further consider that 5t < &1, the

indirect profit function (13a) in conjunction with Proposition 1 yields

(p1_r1)2 (p1_r1)2
Th (r1; 85 p1) — Th (ry; 67, p1) = 200 2" o

This leads to a second result.

Proposition 2. The centralised outcome results is

Ih (ri; 65, p1) > Th (ry; 61, pa). (16)

The optimal policy mix implies that banks make higher profits in state of nature j =L, i.e., if

their balance sheets are healthy.

To finalise the characterisation of the constrained social optimum, the conditions that the
values of the policy variables, r1 and r2, have to fulfil in equilibrium need to be determined.
To do that, we use (2), (3a), (3b), (7), and (11) to express the central policy maker’s objective
function (14) as

W(r1, r2) = 2yU(w H(I‘l, ry)) + 2(1 - »Uw L(rl, r2)) a7

9We will come back to this point in section 4 where we will show that the introduction of an additional policy
instrument leads to a separating equilibrium.

12



The derivation of wi(ri, r2), j = H or L is given in the Appendix 2. r1 and r, must fulfil the

following set of first-order conditions:

WU (wh)[u(a') —(p—1) —n0"D'(n") = (1-n)3"D'((1-n) 0" + 5, )
L @)U (W) u(ar) =(p—t) —n0"D'(no" o) —(1-n)8"D'((L-n) 'q; + o', |
= 0. (18a)

U (w)[u'(a,)~(p,—1, )~ 0" D'((1-n)o"q}" +0'q, ) |

, (E=n)U (w)[u()~(p—n ) -0 D' (@-m)ota +0'a,) | _ (180)

forj=HorL.

4 Decentralised solution

As pointed out above, in the decentralised policy regime, each national government is in
charge of setting its own banking regulation instrument r, whereas the power of the FP is
confined to initiating the inter-regional transfer payment z1 = —z. Therefore, stages 2 and 3 of
this game are identical to those of the centralised game. In stage 1, the governments of both
countries simultaneously decide on the optimal regulation of their banking sectors. The
government of country 1 maximises the national expected welfare function W, as expressed
by (1), subject to (2), (3a), (3b), (5a), (5b), (7), (10), (11), (12a), and (12b). Similarly, the
government of country 2 maximises expected national welfare W- as expressed by (6), subject
to (2), (3a), (3b), (7), (10), (11), (12a), and (12b). As in the case of the centralised policy
game, the only feasible incentive-compatible mechanism is the one that yields pooling. In
other words, Proposition 1 continues to hold, and hence we have ri" = rit = r1 in the
decentralised policy game as well. Our result for decentralised policy-making can be

summarised as follows:
Proposition 3. The decentralised equilibrium is identical to that of the centralised outcome,

as defined by (18a) and (18b). The subgame perfect equilibrium for the decentralised policy

regime implements the constrained social optimum.

13



The important policy implication of Proposition 3 is that despite the spill-overs, national
banking policies can still be efficient. The existence of spill-over or “contagion” effects alone
may not be sufficient reason to defer the responsibility for banking regulation to a supra-
national level. The essence of Proposition 3 is that the income transfers initiated by the supra-
national policy maker change the incentives of the national governments and align them with
those of the supra-national policy maker. Even in the decentralised policy regime, maximising
the sum of national wealth levels, i.e., adopting a “European” perspective, is the optimal
policy objective for national policy makers. This result is reminiscent of the well-known
Rotten Kid Theorem introduced by Becker (1981), albeit in a different context. The Rotten
Kid Theorem stipulates that even purely self-interested family members (“rotten kids™) can be
induced to act in the common (family) interest, if a “benevolent parent” distributes income
between them.1o0 This result implies that the ability of national banking policies to promote
union-wide objectives has been underestimated in the debate so far. In his critique of the
European banking union, Troger (2014) criticises the excessive confidence in the
centralisation of banking regulation in the EU and points out that centralisation is not an
argument in itself. Centralisation is only called for if the alternatives are less effective. He
identifies an imbalance between the ECB as the (now) leading supra-national authority in
banking regulation in the eurozone and national authorities that remain involved in bank
supervision and questions the effectiveness of an institutional set-up that provides the supra-
national institution with a dominant role while requiring close cooperation with national

bodies.11

Our model suggests that the risk of coordination failures that may occur if financial and
banking markets are interconnected but banking regulation remains with national authorities
have been overstated in the recent debate. These coordination failures are at the heart of the
argument in favour of a banking union in Europe and have led Schoenmaker (2011, 2013) to
postulate a financial trilemma. The financial trilemma stipulates that only two of the three

objectives, namely financial stability, interconnected banking sectors and national financial

10 Originating in household and family economics the Rotten Kid Theorem has been applied to various other
contexts, including the cost-effective resolution for agency problems in firms (Chami and Fullenkamp, 2002),
the allocation of policy autonomy to the different tiers of government in a federation (Caplan, Cornes and Silva,
2000 and Silva, 2016), intergenerational transfers (Jurges, 2000), environmental policy (Nagase and Silva, 2000)
and evolutionary biology (Bergstrom and Bergstrom, 1999).

11 Another conflict that may arise in the centralised regime is that between supervision and monetary policy,
which is also pointed out by proponents of the banking union in the eurozone such as Pisani-Ferry et al. (2012).
The notion of potential trade-offs between monetary and financial stability may be hard to dispel with the ECB
assuming the role of the key player in bank supervision.

14



policies, can be achieved simultaneously. The reason is that national authorities make
decisions from their own purely national perspectives, thereby potentially jeopardizing
stability on integrated financial markets. However, the inadequacy of national banking
policies in the eurozone may be over-emphasised. Purely national decision making and acting
in the best interest of the home country can lead to the optimal outcome on the supra-national

level if policy instruments are correctly designed.

5 Model extension: introducing a national bank levy

Neither the centralised nor the decentralised policy regime is able to implement the first-best
allocation. Even though both can deliver the constrained first-best, the problem of information
asymmetry cannot be overcome. Now imagine the inter-regional income distribution transfers
are complemented by intra-regional payments between the national governments and their
banking systems, implemented for example in the form of a bank levy. In other words, an
element of decentralised policy-making is introduced. In integrating such a policy instrument
into our model, we start from the centralised policy regime as discussed in section 3 in order
to capture (aspects of) policy making in the European Monetary Union. Therefore, it is
assumed again that, next to the inter-regional transfers, the FP also controls the banking

regulation in the federation.12

Such payments enter the welfare function of the two countries, so that equations (2) and (7)

are now expressed as

)

wil = m + u(@i(nd) + ol - 2 - D(@) - xl; j=HorL (2)

L
5—q2(r2 )

wol = m + u(gx(r2) + =) - 2 - D(c2)) - xe (7a)

where x; denotes the transfer of resources between the banking system and government i.

Banks’ profit functions now read

12 Since the centralised solution of chapter 3 and the decentralised solution of chapter 4 are identical as proved
above, the government level on which r and z are set actually is inconsequential for the mathematical result in
this section.
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2 + X4 (8c)
S5 \2
I, = (pz rz)Qz _?(Qz) % (8d)

IR::  II(rit xih oY) = 2 +x15>0 (4c)
o™ w2
p-n ) ——-(a
IRH:  77(rn", xa"; 6 = (P 2 (@) +x:">0 (4d)
ICL:  [I(ri xab o8 = (i, xit; sb) (5¢)
ICh:  I7(riH, xat; oM > (it xib 61) (5d)

The modified model is solved by following the same steps as above. Using (4c), (4d), (5c),
and (5d) yields the new incentive compatibility constraints for both states of nature as given
in (15c¢) and (15d)

26" TR 26" T (15¢)
2 2
(p-r") o (p-n)
2o 2o
> . (15d)

(15c) and (15d) imply a fundamental change to Proposition 1. Proposition 1 is now replaced
by (see Appendix 3 for the derivation):

Proposition 1% Introducing a bank levy (national transfers) into the centralised outcome

from section 3 results in ri" > rit.

Corollary 1 and Proposition 2 continue to hold. The fundamental difference between

Proposition 1 and Proposition 1’ is that the latter describes a separating equilibrium (if it
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holds with strong inequality). Equations (15c) and (15d) show that banks will now reveal their
type in both states of nature because the state-dependent levy xi/ introduces an incentive for
banks to be truthful about their own type. In other words, the introduction of national transfers
enables policy makers to customise banking regulations to the true health of their banking

systems.

In order to determine the optimal values for xi" and xi- (2a), (3a), (3b), (7a), (11), (12a) and
(12b) are substituted into the objective function (14) to obtain the Lagrangian equation (19)

(the derivation of wi(r1J, x1J, r2, x2) ; j = H or L is given in Appendix 4).

L (rd, xid, r2, x2) = 2pUwWH(re™, xat, ro, x2)) + 2(1 = pUW(rat, xa b, 1, x2)

+ A, xd ot + (b xdt oh)
[H(rlH,le;éH) - H(rlL,le;éH )J

+ AH
L L. gL H H ., cL
+/1|_[H(”1:x1:5)_H(’i,xl’é)] (19)
The first-order conditions with respect to x; " and x: - read
AL (20a)
g+ =0 (20b)

and imply ¢ = 4+ = 0 as the Langrangian multipliers must be non-negative. It follows that
the IR constraints do not bind for either case, i.e., /A (ri*, xi%; 84 >0 and 74 (riH, xa; 1) >
0.

(20a) and (20b) also imply that A~ = A, with A%, A7 > 0. The range of possible values for A-
and A" can be further analysed with the help of the IC constraints given in equations (15¢) and
(15d). Both constraints cannot bind simultaneously as shown in Appendix 3. Hence, A" and
AH must be zero, and the IC constraints, which stipulate that any type is not worse off with the
contract tailored to her own type than the contract tailored to the other one, will not be
binding at the optimum. This leads to another key result of our model. The informational
distortions that policy makers face can be overcome and the resulting allocation corresponds
to the first-best outcome, i.e., the outcome that would emerge in the absence of any

informational asymmetry (see the derivation in Appendix 5):
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u(a!) = p—r' +70'D'(¢/) +(1-1)0'D'(c]) (21a)

U'(g2) = p—r2+8'D’(c2)) (21b)

Together, they yield {ri’*, r*}, and hence {q1*, g2*}. The values of x;" and xi" must satisfy
(A3) in Appendix 3, given {r:"*, ri"*}. From Proposition 1’ it then follows that the condition
x1H* > x;"* must hold. Note that the sign of x:"* and x;"* is not pre-determined as long as
profits remain non-negative (IR conditions), i.e., ;™™ and x;"* can take the form of a levy, if
negative, or a subsidy, if positive, for the banking system. Yet, in our model, a bank levy
should not be understood as a penalty payment for endangering financial and economic
stability. Instead, x;"* and x1“* provide policy makers with a lever to influence banks’ profit
maximisation in such a way that the information asymmetry between banks and policy
makers is eliminated. This explains why, maybe somewhat counterintuitively at first,
unhealthy balance sheets are associated with a higher subsidy or a lower levy, respectively, as
compared to low risk banking, which makes the implementation of such an instrument

politically challenging.

A bank levy has been introduced, e.g., in the UK, during the global financial crisis and, in the
form of a “Financial Stability Contribution” for the financial sector, proposed by the IMF to
the G-20 (IMF 2010). In both cases, a dual objective is pursued. Taxation is applied as a
corrective tool to discourage overly risky behaviour but it is also meant to raise fiscal revenue
and thereby contribute to funding future government intervention in the banking sector. The
bank levy in the eurozone, introduced in 2015, is another example for a bank levy. Its purpose
is to raise money for the Single Resolution Fund, a core element of the single resolution
mechanism (SRM). The levy is based on the bank's size and its risk profile.13 The purpose of
the bank levy in our model is to reveal risky behaviour; in this sense, it is not a corrective
policy tool. The objective instead is to overcome the problem of information asymmetry
between the regulator and the regulated institutions, which appears particularly pervasive in
the banking sector. Against this backdrop, the bank levy in our model can be interpreted as
being part of the supervision toolkit. Yet, it also links supervision with the resolution of
banks. An implication of the (self-)revelation of the health of their balance sheets is that ailing
banks benefit from a lower levy (or receive higher financial support, respectively) than

13 For a more comprehensive discussion of the purposes, design and implementation problems of taxation of the
financial sector see Keen (2011).
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financially stable banks. This can be understood as a step towards dovetailing bank
supervision and resolution. Many observers have pointed out that the introduction of common
(centralised) supervision and centralised resolution procedures need to go hand in hand.
Otherwise, coordination problems may arise, giving rise to less rather than more stability in

banking sectors (Goyal et al., 2013 and Sapir, Hellwig and Pagano, 2012).

The conclusion is that information distortions as studied in this paper may not be an
impediment for efficient decentralised policy-making. Given a well-defined set of policy
instruments at their disposal and an income-redistribution scheme on the supra-national level,
national governments may be in the position to control the stability of banking systems as
efficiently as a social planer, despite cross-border spill-over effects and informational
asymmetries. Hence, our results suggest that the introduction of further decentralised
elements of policy-making should not be ruled out in the future development of the banking
union in the eurozone. As pointed out above, our model thus provides a counterargument to
the widespread notion that national banking regulation and interconnected banking sectors

lead to coordination failures and cannot secure financial stability.14

6 Conclusion

The centralisation of banking regulation, supervision and resolution on the European level
have been key issues of concern and consideration in the wake of the global financial crisis
and its spill-over effects in the eurozone. In light of the recent institutional developments
towards a banking union in the eurozone, we ask how much centralisation in banking policy is
truly necessary to achieve the desired outcome, i.e., stability in closely interconnected
banking sectors. We compare the efficiency of centralised and decentralised policy making in
a model that incorporates asymmetric information and cross-border spill-over effects. Unlike
other papers that deal with the question of cross-country cooperation in banking regulation,
we analyse this issue in the model of a federation to capture elements of the European
context. In our set-up, centralised policy-making is not superior to national banking regulation

even though national governments are assumed to be selfish.

14 More generally, our model strengthens the case for decentralised leadership in federations such as the EU
where self-interested regional governments and a central government interact, regional governments have (some)
policy autonomy and interregional income transfers exist.
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We show that national governments can implement an efficient regulation of their banking
sectors and ensure financial stability in our model. This means that, firstly, purely self-
interested national governments are induced to take inter-regional spill-over effects into
account. The reason is that the policy maker on the federal level redistributes income between
both countries. Secondly, if in addition to the capital requirement policy instrument, a transfer
of resources between national governments and banks such as a bank levy or subsidy, is
introduced into the model, national governments can fully customise banking regulation to the
risk accumulated in their banking systems, despite incomplete information about the health of
their banking sectors. These results suggest that the elements of decentralised policy-making
should be strengthened in the further development of the European banking union. Given the
current debate and the emerging banking union in the eurozone, our paper offers a word of
caution against pushing centralisation too far, using a rigorous theoretical analysis based on a

well-known economic theorem.

Our paper presents a highly stylised model of banking regulation in the eurozone. Admittedly,
the model abstracts from important issues related to the institutional set-up of the banking
union, such as the inner working of the institutions involved in banking regulation and the
cooperation of the institutions on the European level such as the ECB with the national
authorities that will remain critical in day-to-day supervision. In a very comprehensive review
of banking regulation and supervision in the emerging banking union in the eurozone, Troger
(2014) argues that the distribution of competences between the ECB and national authorities
is too imbalanced for an optimal inter-agency cooperation to emerge and, hence raises doubts
with regard to the effectiveness of the chosen set-up.

Another important aspect that is related to the institutional set-up of the banking union but lies
outside the scope of our paper concerns the possibility of conflicts between the financial
stability and monetary policy goals. Our model abstracts from the possibility of policy
conflicts that may arise if, for example, securing financial stability calls for a more lenient
monetary policy than is warranted by the inflation forecast. In the end, in particular if both
policy functions are combined under the same roof without appropriate safeguards in place,
policy credibility may be impaired and the effectiveness of policy interventions may suffer
(e.g., Cecchetti and Li, 2008 and Ueda and Valencia, 2014).
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Appendices

Appendix 1: Model set-up

Federal Policymaker
(FP)

FP can initiate inter-regional transfer payments

Country 1 Country 2
Banks are privately informed of Banks’ balance sheets are ex-ante
the true state of their balance healthy

sheets

) 4

Spill-over effects

Appendix 2: Derivation of w
Substituting out 71/, 1/, and ¢z’ from (2) and (7) using (3a), (3b), and (11) yields:

1 j 5J'(q1j)2 i
Sl m+u(ef)-—=—-D(n'e)
wil =
ot -(q,) .
% m2+u(q2)—¥—D((l—n)é‘q1‘+5Lq2)
+ , (A1)

for j = H or L. Substituting (12a) and (12b) into the above equation and applying Proposition
1 yields:
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1 p,—r 51.( 5jrlj2 p,—r,
i) L o

)

wi(ri, rz) =

0’ 0

forj=HorL.

Appendix 3: IC constraints
(15¢) and (15d) imply

(p-r")  (p-rt) (p-r')  (p-nt)
20" _ 20" syxloxHs> 200  _ 20"

Therefore, , , , ,
(pl_rlH) _(pl_rlL) (pl_rlH) _(pl_rlL)
26" 26"

\%

Applying 6" < 5" yields Proposition 1.

Appendix 4: Derivation of W with bank levies

Substituting out 71/, ¢1/, and ¢1! from (2a) and (7a) using (3a), (3b) and (11) yields:

1 i 5j'(Q1j)2 i i -
U ru(a)- 2o (paig) -
wl =
ot (g,) -
%{m2+u(qz)¥D((ln)5’q1‘+5"q2)x2]

+ ;J=H, L.

2
1 p,—r o j D D, —r
Em2+u( 25L2J_ 5 -D|(1-5)¢' 22+ - 22

. (A2)

(A3)
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Substituting (12a) and (12b) into the above equation yields:

_ iV |
Wj(r J-,le' r XZ) = 51- M .
i pl_rlj 9’ i pl_rlj i
B 2
5L. pZ_rZ W
1 pz_rz 5L j pl_rlj L pz_rz
S| MU T |- 5 -D|(1-7)0 5 +6 Fal
+ L J
j=HorlL.

Appendix 5: Solving for the first-best allocation

Stages 3 and 2 remain the same as before. The first-best allocation corresponds to the case
without information asymmetry in stage 1 (hence no IC or IR constraints). The CA’s
objective function simply is V. = U(wi) + U(wz/), where

' (a)

i = m, +u(q)- 5 -D(c/)
i 2
51_( pl__rlj

_p j ol

ml+u(p15jrl j— 25 —D(né‘ —pléjrlj

where j is either H or L (and it is known). In this case, there is no x in the welfare function
because it cancels out between the payer (government) and recipients (banks). As the banks’

decision on q is independent of x, and by assumption profits are positive (p > r), there is no
need for x anyway.

Likewise,
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p, - o* p-r o p, -t
] m2+u{ Zész— —D((l—n)é‘ ot P

The FOCs with respect to r4 and r, are now given by
u(g)) = p—n' +50'D'(c)) +(1-7)o'D'(c}) (212%)

u,(qz) = P,—h +5LD'(C2]-) (21b*)

(Note that U’ (w1) = U’ (w2') = U’(w) in stage 3 (see (10)), hence they cancel out.) To verify

whether Proposition 1’ can be consistent with the first-best, totally differentiate (21a*) and

(21b*), and we have

{L?J)Jrhnz&@"(cf) +(1'7)25]'3"(05)](]”1J ) —Mdéi
(¢ (22a%)
(1-7)3"D"(c})dr! +[—$+1+5LD"(C3 )]drz =0
(22b*%)
_u"(qu) 26in" (o 2s5'D"(c] _dj
Hence— +1+7°6'D"(¢!) +(1-n) 6'D"(c]) ° Ll‘
5
(1-7)5D"(c}) {UHSZ)HMLD”(CQ)] %
u(g))r
- o)
0 (23*)

Let J denote the Jacobian coefficient matrix of (23*). Then using the Cramer’s rule
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dy 1 0 {u"(q2)+l+ 5LD"(c;’)]

5L

> 0.

Therefore, ri" > ri" at the optimum. Hence Corollary 1 of the constrained optimum is

consistent with the first-best.
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