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A B S T R A C T

Do financial frictions call for cross-border policy cooperation? This paper investigates the implications of
financial frictions in the form of staggered loan contracts supplied by monopolistic banks, for monetary
policy. Using the linear quadratic (LQ) framework, we show that policy cooperation yields long-run gains in
addition to gains from stabilizing inefficient fluctuations over the business cycle, as usually found in models
with price rigidities. The Ramsey optimal steady states differ between cooperation and noncooperation.
Such gains from cooperation arise irrespective of capital account liberalization.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

The recent global financial crisis has renewed interest in the
potential of policy cooperation. In order for the global economy
to recover, the need for policy cooperation is now a topic of
discussion for leaders in major policy institutions.1 Academic studies,
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1 Dr. John Lipsky, Acting Managing Director of the IMF, stated on 21 June 2011, “A
second success is the remarkable increase in global policy cooperation that has taken
place in the wake of the 2008–09 global financial crisis. When the world last faced such
grave danger — during the Great Depression — countries acted in their own, perceived
self-interest with beggar-thy-neighbor policies that in fact deepened the downturn.
This time, countries acted together to tackle the crisis”.

however, do not usually emphasize the importance of cooperation in
stabilization policies.2 What causes these divergent views on policy
prescriptions during the global financial crisis?

Perri and Quadrini (2011) stress the importance of financial
frictions in explaining the unprecedented degree of business cycle
synchronization across different countries during the recent global
financial crisis. In this paper, we tackle this problem by investigating
the implications of simple financial market imperfections on mon-
etary policy in open economies. For this purpose, we extend the
standard new open economy macroeconomic (NOEM) model a la
Clarida et al. (2002) or Benigno and Benigno (2003, 2006), to incor-
porate an imperfectly competitive banking sector as examined in
Kobayashi (2008), Teranishi (2015), Mandelman (2010, 2011), and
Fujiwara and Teranishi (2011). The banking sector of our model has
three features: a cost channel, monopoly power by banks over loan
rate settings, and staggered loan contracts. Gerali et al. (2010) esti-
mate a similar model to ours, where monopolistic banking and sticky
loan rates are incorporated in a prototypical dynamic stochastic gen-
eral equilibrium (DSGE) model, in order to quantify the contribution

2 Corsetti et al. (2010) conclude that, “[i]n welfare terms, the gains from cooperation
are close to zero. Indeed, the literature has presented numerical assessments of the
benchmark model under the complete markets that do not generate appreciable
quantitative welfare gains from coordinating policies, relative to optimal stabilization
pursued by independent policy makers (engaging in strategic manipulation of terms
of trade)”.
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of shocks originating from financial frictions to the slowdown during
the recent global financial crisis.

Firms need to borrow working capital from private banks in
advance to finance wage bills. Barth and Ramey (2002) and Ravenna
and Walsh (2006) empirically demonstrate the importance of this
cost channel in monetary policy transmission in the US. Each bank is
assumed to be in a long-term relationship with each intermediate-
goods producing firm. Thus, banks have monopoly power over loan
rate settings. Gropp and Kashyap (2010), van Leuvensteijn et al.
(2013) and Mandelman (2010, 2011) explore the importance of
bank competitions on loan rate settings. Finally, dynamic frictions in
the financial market are captured by staggered loan contracts, that
follow the Calvo (1983)–Yun (1996) framework.

Stickiness in loan rate contracts is reported by many studies, as
Slovin and Sushka (1983) and Berger and Udell (1992) for the U.S.,
Sorensen and Werner (2006) and Gambacorta (2008) for the Euro
area, and the Bank of Japan’s Financial System Reports for the Japanese
economy.3 Their explanations rely on credit rationing during reces-
sion. There are, however, other aspects relating to stickiness in loan
rates. For example, the Bank of Japan’s Financial System Reports show
that the duration of fixed loan contracts tends to be very long. Also,
Graham and Wright (2007) report that a significant proportion of
interest rate payments in some European countries are at a fixed
rate. Furthermore, they note that “[t]he associated debt contracts
are almost always written in nominal terms, have quite significant
associated transactions costs and as a consequence are renegotiated
relatively infrequently.”4

We then use a NOEM model with such financial frictions to
analyze the optimal monetary policy under both cooperation and
noncooperation. In order to understand how simple financial fric-
tions as explained above may alter gains from cooperation, a linear
quadratic (LQ) approach is employed. The second order approxi-
mated welfare metric following Benigno and Woodford (2005) and
Benigno and Benigno (2006) is also derived.

Staggered loan contracts under monopolistic competition in the
banking sector create dispersion in loan rates when a shock hits the
economy. Since labor supply is tightly linked to loan rates due to the
working capital loan, this results in inefficient allocations in labor
among ex post symmetric firms. Consequently, similarly to the case
with price rigidities, dispersion in loan rates works as if it were a
negative technology shock. The role of the central bank is to reduce
welfare loss stemming from such dispersion in loan rates and the
working capital loan.

Welfare analysis shows that there are both long-run and short-
run gains in cooperation. Steady state welfare becomes higher under
cooperation. Under noncooperation, each central bank has long-term
incentives to raise loan interest rates. This is because high interest
rates reduce labor supply via the cost channel. This result is sim-
ilar to the one obtained in Cooley and Quadrini (2003) . Over the
business cycle, there also exist gains from cooperation when the
global economy is subject to markup shocks. This is because the

3 For the US, using micro level data, Slovin and Sushka (1983) and Berger and Udell
(1992) show that it takes two or more quarters for the private banks to adjust loan
interest rates.

For the Euro area, Sorensen and Werner (2006) estimate the incompleteness in
the pass-through from the policy interest rate to loan interest rates in an error cor-
rection model using macro data. They further show that the degree of the incomplete
pass-through significantly differs among countries. Gambacorta (2008) conducts sim-
ilar analysis for Germany and shows the existence of sticky adjustment in loan interest
rates.

For Japan, according to Bank of Japan’s Financial System Reports published in March
2007 and 2008, the major city banks need five quarters and the local banks seven
quarters to adjust loan interest rates.

4 Several studies provide empirical evidences behind these infrequent negotiations,
for example, Hannan and Berger (1991) for menu costs, Berger and Udell (1992) for
implicit contracts and Calem et al. (2006) for switching costs.

terms of trade externality, where each country attempts to manip-
ulate the terms of trade in its favor, is not internalized under
noncooperation.5 These results hold regardless of capital account lib-
eralization. Neither international lending nor borrowing makes any
difference to the case in which only domestic financial transactions
are allowed.

The rest of the paper is structured as follows. Previous studies
with similar banking sectors to ours in a dynamic general equi-
librium framework are summarized in Section 2. Section 3 derives
the model used in this paper and displays its dynamic properties.
Section 4 solves the equilibrium under the Ramsey optimal monetary
policy in both cooperative and noncooperative regimes. Section 5
derives the quadratic loss functions around the Ramsey optimal
steady states obtained in Section 4. These are the welfare measures
that central banks aim to minimize. We also investigate the nature of
the optimal monetary policy in open economies with financial fric-
tions. Finally, Section 6 summarizes the findings of this paper and
introduces possible future extensions of this paper.

2. Monopolistic banking and staggered loan contracts

Nominal contracts together with infrequent renegotiation are
commonly observed in many countries. Thus, the stickiness of loan
rates together with imperfect competition in the banking sector are
potentially important mechanisms in accounting for the data. Several
previous studies incorporate a similar banking sector in a dynamic
general equilibrium framework.

Gerali et al. (2010), Mandelman (2010, 2011) and Fujiwara and
Teranishi (2011) develop models with an imperfectly competitive
financial sector. They all conclude that an imperfectly competi-
tive banking sector contributes to a better fit of the model to the
data. Gerali et al. (2010) provide empirical evidence of the sticki-
ness in loan contracts in this vein. They estimate the prototypical
new Keynesian model, a laSmets and Wouters (2003, 2007) and
Christiano et al. (2005), and extend to replicate the aforementioned
features with a monopolistic banking sector and loan rate sticki-
ness. Shocks stemming from the banking sector explain the major
part of the contraction in the recent financial crisis. Mandelman
(2010, 2011) finds that the incorporation of a monopolistic bank-
ing sector increases the volatility of real variables and amplifies the
business cycle. Countercyclical bank markups generated from strate-
gic limit pricing — aimed at protecting retail niches from potential
competitors — increases the model’s fit to the data in developing
economies. Fujiwara and Teranishi (2011) explain the persistence of
the real exchange rate by incorporating an imperfectly competitive
financial sector. Also, Ravenna and Walsh (2006) report empirical
evidence of a direct interest rate effect on inflation where marginal
costs are affected both by real wages divided by the productivity and
nominal interest rates.

On implications of such financial frictions on monetary policy,
Ravenna and Walsh (2006) introduce the cost channel into an other-
wise standard new Keynesian model in closed economy. The optimal
monetary policy under the cost channel faces trade-off between
inflation and output gap stabilization even with the IS shocks. Cooley
and Quadrini (2003) hint that the decline in interest rates after
the advent of Euro can be explained by monetary cooperation in a
two-country model with the cost channel. No study, however, has
investigated whether financial market imperfections call for policy
cooperation not only in the long-run but also over business cycles.

Such mechanisms can also replicate one of the impor-
tant characteristics of monetary policy, interest rate smoothing.
Woodford (2003) explains this through the history dependent policy

5 The mechanism behind this result is similar to the one in Benigno and Benigno
(2006) with sticky prices.
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