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Abstract

There is growing empirical evidence that the strength of financial frictions dif-
fers across countries. Using the cost channel approach, we show how the intro-
duction of (country-specific) financial frictions alters the optimal monetary re-
sponses to union-wide and national non-financial shocks in a New Keynesian
model of a two-country monetary union. By causing a cost-push effect on infla-
tion, financial frictions make monetary policy less effective in combating infla-
tion. We show that the optimal response to the decline in effectiveness is a strong-
er use of the interest-rate instrument. On the other hand, the larger the differen-
tial of financial frictions across member states, the less aggressive will the optimal
monetary policy be. For almost all parameter constellations, our welfare analysis
suggests a clear-cut ranking of policy regimes: commitment outperforms the Tay-
lor rule, the Taylor rule outperforms strict inflation targeting, and strict inflation
targeting outperforms discretion.

Optimale Geldpolitik in einer Wahrungsunion:
Implikationen linderspezifischer Finanzmarktfriktionen

Zusammenfassung

Wachsende empirische Evidenz deutet auf eine von Land zu Land divergierende
Auspriagung von Finanzmarktfriktionen hin. Wir integrieren landerspezifische Fi-
nanzmarktfriktionen in ein Neukeynesianisches Zwei-Lénder-Modell einer Wah-
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rungsunion und untersuchen in diesem Rahmen die Frage, wie die optimale Geld-
politik auszugestalten ist angesichts von unionsweiten und nationalen nicht-
finanziellen Schocks. Aufgrund der direkten Wirkung auf die Grenzkosten der
Unternehmen mindern Finanzmarktfriktionen die Effizienz der Geldpolitik in der
Steuerung der Inflation. Wir zeigen, dass es optimal ist auf die verringerte Effizienz
mit einer starkeren Nutzung des Zinsinstruments zu reagieren. Andererseits gilt: Je
grofler die Differenz in den lidnderspezifischen Finanzmarktfriktionen, desto weni-
ger aggressiv ist die unionsweite Geldpolitik. Die Wohlfahrtsanalyse offenbart fiir
fast alle moglichen Parameterkonstellationen ein eindeutiges Ranking hinsichtlich
der Politikregime: Commitment tibertrifft die Taylor Regel, die Taylor Regel iiber-
trifft Strict Inflation Targeting, und Strict Inflation Targeting tibertrifft Discretion.

Keywords: financial frictions; cost channel; optimal monetary policy; monetary
union

JEL Classification: E 31, E 52, F 41
I. Introduction

The 2007-2009 financial turmoil has triggered a lively discussion on
the macroeconomic implications of financial frictions and their impact
on the optimal conduct of monetary policy. Incorporating financial fric-
tions such as information asymmetries between lenders and borrowers,
costly verification of financial contracts, bankruptcies, contagions etc.
into the standard New Keynesian model has become a cottage industry
recently (see, e.g., Carlstrom et al, 2010; Lombardo/McAdam, 2012;
Brunnermeier et al.,, 2013; Brzoza-Brzezina et al., 2013). In most of these
models, financial frictions operate essentially through the firms’ margin-
al costs of production. Firms with a need for external finance borrow
from financial intermediaries, and any change in the borrowing rate
passes through to the firms’ optimal price. A worsening in the process of
financial intermediation increases the spread between the risk-less inter-
est rate and the borrowing rate causing a cost-push effect on inflation.
Similarly, the inflation and output dynamics of any non-financial shock
are altered by the presence of financial frictions. Concerning the optimal
monetary policy in a world with financial frictions, Curdia/Woodford
(2010) and De Fiore/Tristani (2013) set the stage. They show that the
spread between the risk-less interest rate and the borrowing rate is wel-
fare reducing, but when changes in the spread are exogenous, then the
optimal target criterion remains the same as in the model without a
credit spread. If there are no (for an endogenous spread: small) changes
in the target criterion, the optimal monetary response to non-financial
shocks takes financial frictions into account only to the extent that they
affect output and inflation.
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In this paper we study welfare-based monetary policy in a two-country
model characterized by country-specific financial frictions, these countries
form a currency union with a single central bank. Differences in financial
market conditions cause a country-specific pass-through of union-wide
(aggregate) shocks and, similarly, a country-specific pass-through of the
interest rate policy. In a currency union, a terms of trade gap and the na-
tional inflation rates emerge in the welfare criterion of the central bank
complicating the optimal policy design compared to the closed economy
framework of Curdia/Woodford (2010) and De Fiore/Tristani (2013). We
show how the introduction of country-specific financial frictions alters the
optimal monetary responses to aggregate, asymmetric and/or 3 non-finan-
cial (demand and supply) shocks.

In the theoretical literature, it is common to model financial frictions
either as collateral constraints, originating from Iacoviello (2005), or as
costly state verification (financial accelerator a la Bernanke et al., 1999).
We do not take a stand on the more appropriate approach, but choose a
reduced form. We capture financial frictions by the cost channel ap-
proach of Ravenna/Walsh (2006). In Ravenna/Walsh (2006), the nominal
interest rate enters into the marginal costs of production generating a
supply-side effect of monetary policy. We adapt their framework by al-
lowing for country-specific weights of the cost channel reflecting coun-
try-specific financial market constraints. Hristov et al. (2014) provide
evidence that heterogeneity in financial market characteristics are an
important driver for inflation differentials and dynamics in a currency
union. Our modelling strategy abstains from a fully fledged micro-found-
ed model, but enables us to focus on the inflation and output dynamics
which, according to Curdia/Woodford (2010) and De Fiore/Tristani
(2013), are most important for the optimal conduct of monetary policy in
the presence of financial frictions.

The empirical literature on the cost channel suggests that the cost chan-
nel is quantitative important (see, among others, Barth/Ramey, 2001; Ra-
venna/Walsh, 2006; Chowdhury et al., 2006; Tillmann, 2008, 2009a). De
Fiore/Tristani (2013) extend the Ravenna/Walsh (2006) sample to include
the financial crisis years 2007-2010, and they find that the relevance of
the cost channel for inflation has increased. Equally important for our
analysis: these studies also suggest that the strength of the cost channel
differs across countries. Take, for instance, the empirical analysis of Chow-
dhury et al. (2006). They find that the firms’ marginal costs raise by more
than one for one with changes in the monetary policy rate in Italy. On the
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other hand, they cannot establish a significant cost channel in Germany.
For France, the cost channel coefficient lies between these polar countries.
Our conclusion from the empirical literature: ignoring the differentials in
financial frictions (cost channel differentials) skews the real picture of the
monetary transmission process and distorts the guidelines for the design
of the optimal monetary policy in a currency union.

To address the issues of interest, we integrate a country-specific cost
channel into an otherwise standard New Keynesian model of a two-coun-
try monetary union. A single central bank sets the union-wide interest
rate. There are no stabilization policies at the national level. Our focus
will be on the optimal monetary policy under discretion. However, we al-
so carry out a welfare analysis, where we compare the optimal policy un-
der discretion with the optimal policy under commitment. In order to get
some intuition on how optimal real world monetary policies are, we com-
pare these solutions with two simple rules, strict inflation targeting and
a Taylor rule.

The design of optimal monetary policy in a currency union has been
studied extensively. Lane (2000) shows that the optimal response to per-
fectly asymmetric shocks is to “do nothing”. Benigno (2004) studies the
implications of different degrees of price stickiness among member coun-
tries for the optimal target of inflation. Only if the member countries
share the same degree of nominal rigidity, it is optimal to stabilize the
price level for the union as a whole. Lombardo (2006) emphasizes the im-
portance of country-specific degrees of product market competition for
the design of optimal monetary policy. De Paoli (2009) finds that, if the
currency union has a trade linkage with the rest of the world, the strict
inflation stabilization is no longer the first best policy and a partial sta-
bilization of the exchange rate is desirable. Gali/Monacelli (2008) and
Beetsma/Jensen (2005) focus on the optimal mix of monetary and fiscal
policy. From the viewpoint of the union the optimal policy plan requires
that union inflation is stabilized by the single central bank, whereas fis-
cal policy, implemented at the country-level, should stabilize idiosyn-
cratic shocks. Ferrero (2009) moves one step further by introducing a
government budget constraint. He shows that a balanced budget rule
generates first-order welfare losses, allowing for variations in govern-
ment debt is superior. Note, however, that all these studies assume fric-
tionless financial markets, i.e. no cost channel.

Ravenna/Walsh (2006) characterize optimal monetary policy when
firms, due to liquidity constraints, have to borrow in advance to finance
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production. They show that, under optimal monetary policy, the output
gap and inflation are allowed to fluctuate in response to both productiv-
ity and demand shocks. However, they restrict their analysis to the case
of a closed economy and ignore all international linkages. Tillmann
(2009b) introduces uncertainty about the true size of the cost channel in-
to the model of Ravenna/Walsh (2006). Since an uncertain monetary au-
thority tends to overestimate the price effect of an interest rate hike, the
interest rate response to inflation is smaller, uncertainty makes the cen-
tral bank less aggressive. Lam (2010) as well as Demirel (2013) show that
the value of monetary policy commitment to a low inflation target is in-
creasing in the strength of the cost channel.

Because of the supply-side effect, financial market imperfections make
the interest-rate instrument less effective in combating inflation. In this
paper, we show that the optimal response to the decline in effectiveness
is a stronger use of the instrument. In the presence of a cost channel, pol-
icymakers are generally more aggressive. On the other hand, our analysis
suggests that in the presence of a cost channel differential, the optimal
monetary policy will generally be less aggressive. Compared to the case
of identical cost channels across countries, heterogeneity always lowers
welfare. The welfare loss is increasing in the size of the cost channel dif-
ferential. Our welfare analysis encompasses four regimes: commitment,
discretion, strict inflation targeting and a Taylor (1993) rule. For almost
all parameter constellations and shocks we get the following ranking in
terms of welfare: commitment outperforms the Taylor rule, the Taylor
rule outperforms strict inflation targeting, and strict inflation targeting
outperforms discretion.

The remainder of the paper is structured as follows. Section II. devel-
ops the basic structure of the model, the building blocks are the IS rela-
tion and the Phillips curve. Section III. discusses the setup of the policy
analysis, while Section IV. presents and discusses the inflation and out-
put dynamics of various shocks. Section V. compares the welfare losses
associated with shocks under different kind of policy regimes. Section VI.
concludes.

II. Basic Structure of the Model

We consider a world of two countries, (H)ome and (F)oreign. The coun-
tries form a monetary union with a single central bank. Countries pro-
duce differentiated commodities, all goods are traded. Labor and product

Credit and Capital Markets 1/2016



6 Jochen Michaelis and Jakob Palek

markets are imperfectly competitive, and firms set prices subject to a
Calvo (1983) scheme of staggered price adjustments. Labor serves as the
only input. Firms have to pay their wage bill before they sell their
product, which generates a need for external finance.

1. The IS Relation

The population of the union is a continuum of households on the inter-
val [0,1]. The population of the segment [0,n) belongs to Home, while
the population of [n,1] belongs to Foreign. All households have identical
preferences defined over consumption C, and total hours worked L;. The
utility of a representative household j is given by

(Ctj yi-o B (L]; Yi+n
l1-o0 1+7

)

1 E)> Bt
t=0

where € [0,1] is the discount factor, o is the inverse of the intertempo-
ral elasticity of substitution, and 7 is the inverse Frisch elasticity of la-
bor supply. The consumption index C/ is defined as

. n 1-n
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n

i
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where CQt and C;t are the consumption baskets of Home and Foreign
goods, respectively. These baskets are themselves CES aggregates across
Home and Foreign brands. The elasticity of substitution between the two
bundles of goods — the “macro” Armington elasticity — is restricted to
unity. This assumption shuts off the current-account channel of interna-
tional interdependence (see e.g. Michaelis, 2004).1

1 Recent research on the magnitude of the Armington elasticity justifies the
unitary assumption. We particularly refer to Feenstra et al. (2014). By using a
nested CES preference structure, they show that the (micro) Armington elasticity
between foreign varieties may be very different from the (macro) Armington elas-
ticity between foreign and domestic goods. For U.S. data, the macro elasticity is
not significantly different from unity. Feenstra et al. (2014) also discuss the rea-
sons why their numbers are in contrast to the “elasticity optimism” result of
Imbs/Méjean (2015), who estimate a macro elasticity of about 6 for the U.S.The
main criticism: The data which Imbs/Méjean (2015) use in their estimation is for
imports only, there is no matching with domestic production data. Hence, the ag-
gregate elasticity they compute by taking a weighted average of sectoral elastici-
ties is in fact still a micro Armington elasticity.
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Let us introduce some notation before we proceed. Variables written in
lower case letters denote the log of the corresponding variable (i.e.,
x, = InX,), while a“*” symbol (e.g. 2., = In(X,/X)) is used to denote the
percentage deviation of X, from its steady state value X. Moreover, an
aggregate (union) variable x! is defined as weighted average of the na-
tional variables, ¥ = nxf + (1 — n)xf, while the relative variable x¥ is
defined as xf = xf — xf.

There are no impediments to trade, so the law of one price holds for
each brand. And since preferences are assumed to be identical in the en-
tire union, the consumer price index p, is identical across countries:
p: = np + (1 — n)pf, where pE and pf are the producer price indices
of Home and Foreign goods, respectively. The Home and Foreign rates of
producer price inflation, defined as z} = p! — p! , with ¢ = H, F, may
differ across countries. Let q, = pf — pH represent the terms of trade.
From this definition, we deduce that the terms of trade evolves according
to?

3) q¢ = qi1 — (xf — ).

The current period terms of trade is a function of its past value, thus the
past level of the terms of trade is a state variable. As a consequence,
neither the inflation rates (nor the output gaps, see below) jump to their
new steady-state level after a shock, but converge gradually to the new
equilibrium.

As shown in Appendix A, the demand side of the economies can be
stated as

~H AW ~
(4) Y, =1 -n)q; +Etyt+1_o'71(Rz_Et”zw+1)+ug{

~AF

(5) Yy, = ~N4: ""Et?A/iUH_Gil(ﬁt_Et”th)-'_utF’

where g}f and 1}5 are real output gaps in Home and Foreign, respectively,
R, is the nominal interest rate gap, and E, 7/, , is the expected consumer
(and producer) price inflation in the union. Demand for Home (Foreign)
goods is increasing (decreasing) in the terms of trade q;.In (4) and (5), we

2 Tt is straightforward to show that in our framework the steady-state terms of
trade is equal to unity, @ = 1. Hence we have q = log@ = 0, and the terms of
trade gap, &t = q, — q, coincides with the terms of trade q,.
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have added a country-specific preference (demand) shock uf, which is as-
sumed to follow an AR(1) process

(6) u; = puu;—l +§;t7

where &}, is a zero mean white noise process, and p, € [0,1]. From aggre-
gation of (4) and (5), we obtain the union IS curve:

~w

(7 y, =Eiy,  —0 R, —Ealy) +ul.
For the relative output gap, we get
®) gr = a +ul.

The interest rate gap vanishes, i.e. a change in g, affects aggregate de-
mand, but, on impact, it does not affect the split of demand between
Home and Foreign. The opposite is true for the terms of trade (gap), a
change in q, affects the output gap differential but not the aggregate
output gap.

2. The Phillips Curve

Monopolistically competitive firms aim to maximize the current value
of profits. Each firm chooses the optimal price subject to three con-
straints: a downward sloped demand schedule for its product, a produc-
tion function describing the technology, and a Calvo (1983) scheme of
price adjustment where each firm producing in country i may reset its
price with probability 1 — ¢ in any given period. Assuming that the
steady state is characterized by zero inflation in both countries, the evo-
lution of the producer inflation rate in region i is given by the marginal
cost based (log-linearized) Phillips curve:

9) 7l = BEi, + Alpes + e,

. S , _ i1 poi
where the composite parameter A¢ is given by A = (10);7;“) (see, e.g.,

Gali, 2008). In analogy to the assumption on the properties of the de-
mand shock the exogenous supply shock, e, is assumed to be an AR(1)
process

(10) ei = peeifl + é:pim
where §§’t is a zero mean white noise process, and p, € [0,1].
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Firms produce output by means of labor according to
(11) yi =1

Real marginal costs, mc}, are linear in the real wage,
(12) mel = wi — pi + 2iR,,

and, due to the cost channel, increasing in the nominal interest rate set
by the central bank. Firms are assumed to face a liquidity constraint in
the factor markets. Factors of production have to be paid before goods
markets open and firms can sell their products. Here, labor is the only
factor of production. Thus the wage bill is the maximum amount firms
must borrow at the beginning of a period from financial intermediaries.
Financial intermediaries receive deposits from households and supply
loans to firms at the nominal interest rate R!. For simplicity we approxi-
mate the lending rate R! by the policy-controlled risk-free interest rate
R;. Any wedge between these two interest rates will be captured by the
parameter z? > 0, which measures the strength of the country-specific
cost channel. Note that it is the nominal interest rate, which enters into
the firms’ real marginal costs. The expected inflation rate does not mat-
ter, since loans are assumed to be supplied and repaid within a period.
After goods have been produced and sold in the goods market, firms re-
pay loans at the end of the period. There is no accumulation of debt.

As mentioned in the Introduction, the cost channel approach is a short
cut for the modelling of financial frictions. Modelling financial frictions
via collateral constraints or via a financial accelerator may be seen as
more desirable, but the price would be a less clearcut focus on the impact
of financial frictions on the inflation and output dynamics of shocks and
monetary policy. From our point of view, these models may serve as a mi-
cro-foundation of the parameter z¢. Take, for instance, the model by De
Fiore/Tristani (2013). With the help of their model it is easy to show that
any deviation from the benchmark value z¢! =1, chosen by Raven-
na/Walsh (2006), can be traced back to a change in the spread between
the policy-rate R, and the lending rate R!. The spread is endogenous and
depends on the distribution of firm-specific productivity shocks which
constitute a default risk and thus a risk premium. It depends on the
monitoring costs financial intermediaries have to incur in order to verify
the realization of the idiosyncratic shock. And it depends on the firms’
need for external finance which in turn depends on the volume of the
firms’ internal funds. Curdia/Woodford (2010) emphasize a costly inter-
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mediation technology as cause of a credit spread, Gerali et al. (2010)
point to the degree of competition in the banking sector. Two conclusions
seem to be fair: first, financial frictions are country-specific, and second,
the parameter z¢ is not restricted to lie between zero and one.

The empirical literature confirms that the strength of the cost channel
varies across countries and over time. Ravenna/Walsh (2006) find a cost
channel coefficient of 1.276 for the U.S. Tillmann (2008) as well as Henzel
et al. (2009) provide supportive evidence for a significant cost channel for
the Euro area. The study of Chowdhury et al. (2006) suggests that the
strength of the cost channel varies in accordance with differences in fi-
nancial systems. For countries with a highly regulated financial sector
such as Germany or Japan, they do not find a significant cost channel.
However, for countries with a more market-based system such as in the
UK or in the U.S,, the authors estimate a coefficient of 1.3, which is very
much in line with Ravenna/Walsh (2006). For France and Italy, they esti-
mate a z-value of 0.2 and 1.5, respectively. Tillmann (2009a) argues that
the coefficient for the U.S. follows a U-shaped pattern. The cost channel
was most important in the pre-Volcker era and less important in the
Volcker-Greenspan period. Recently, due to Tillmann, the cost channel
regained quantitative importance. This result, in turn, is confirmed by
De Fiore/Tristani (2013), who find that the recent financial crisis has in-
creased the importance of the cost channel for inflation.

Let us turn back to the model. Nominal wages are set either by indi-
vidual households (see e.g. Blanchard/Gali, 2010) or by non-atomistic
trade unions (see Gnocchi, 2009). In all labor market settings the wage
setting institution is interested in the real wage in terms of the consum-
er price index. We can thus proceed by assuming that the real consumer
wage is a constant markup over the marginal rate of substitution be-
tween consumption and leisure. Observing the period utility function in
(1) we get

(13) wi =p, +oc (D) +nlf,
where c; (i) is the consumption of a household belonging to region i.

Notice that the inverse of the Frisch elasticity of labor supply 7 turns out
to be the employment elasticity of wages.

Given these ingredients, we can derive the Home Phillips curve (see
Appendix B):

(14) 7f = Eall, + 251 —n)1—0)q, + A% (o + )y, + AHzH R, + el
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The Foreign Phillips curve is given by
(15) al = PE.xl,, — ATn(1-0)q, + AF (o + 1)y, + AT2F R, +ef.

An increase in the central bank interest rate above its steady-state value
leads to a rise in real marginal costs and thus to a rise in the current in-
flation rate above its steady-state value. For AHzH > AFzF the increase
in zf exceeds the increase in zf, a positive inflation differential

zE =7z —zF > 0 emerges.

Note that the supply-side effect of monetary policy very much depends
on the structure of the product market. For a large degree of price stick-
iness (low A%, flat Phillips curve), the shift in the Phillips curve and thus
the inflationary effect of a higher interest rate is modest. The flipside of
the coin: the more flexible product prices are (high Af, steep Phillips
curve), the higher is the impact of the cost channel on current inflation.

The demand effect of a higher interest rate — consumption, production,
employment, wages, real marginal costs and thus prices decline — works
in the opposite direction. Therefore, the overall effect of a higher interest
rate on current inflation is a priori ambiguous.

III. Framing the Policy Problem

In this section, we describe the nature of the optimal discretionary pol-
icy and the optimal commitment policy by the monetary authority. Since
we are interested in the welfare differences of a switch from some simple
rules to optimal policies, we additionally analyze the performance of a
strict inflation targeting and a Taylor rule.

1. Welfare Objective

The common central bank chooses the union-wide nominal interest
rate R; to maximize the utility of the representative household given by
(1). We obtain the objective function from a second-order Taylor expan-
sion of (1) around the deterministic steady state (see Appendix C for de-
tails):3

3 We follow (large parts of) the literature in assuming that steady state distor-
tions arising from monopolistic competition and the presence of a cost channel
are eliminated by appropriate subsidies. Thus, by assumption, the deterministic
steady state and the flexible price equilibrium coincide.
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16) _E, +tip.+oll &11),

20 1
;ﬂtgwt

where t.i.p. stands for terms independent of policy and o(ll & ||3) repre-
sents terms of order three and higher. The per-period deadweight loss
function ¥, is given by

A7) ¥, = (o4 n)g)? + (e 4 @ m)(Ef)? + el - m)( (g,
where ¢ >1 denotes the elasticity of substitution between any two
brands (which turns out to be the price elasticity of product demand
faced by each monopolistic firm). Stabilizing the output gap is desirable,
because households are averse towards fluctuations in both consumption
and hours worked. Stabilizing the union inflation rate 7/, however, is, in
general, not a feature of the optimal policy. As first pointed out by Beni-
gno (2004), the country with a higher degree of price stickiness comes up
with a higher degree of price distortion and thus it is optimal to put a
higher weight to the country with stickier prices. This result is replicated
in (17) where the weights of the national inflation rates are increasing in
the degree of price stickiness (decreasing in 1?). Only if the duration of
price contracts is identical across countries, A7 = AF = 1, the per-period
loss function (17) collapses to

(18) ¥¢ = (o +mG ) + (7 + Tn(l—n)xl)? +n(l—n)(L+n)g)?,

and monetary policy should stabilize 7. The terms of trade gap is part
of the loss function, such a gap causes output shifts between Home and
Foreign and thus fluctuations in hours worked.*

2. The Policy Regimes

In order to derive the performance of the different policy regimes, we
assume the following sequence of events. First, the economy is in the de-
terministic steady state. Then, period ¢ demand and/or supply shocks are
revealed. Given the realizations of the shocks, the central bank sets the

4 In a fully-fledged microfounded model of financial frictions, the spread be-
tween the policy rate and the lending rate is endogenous. In this scenario, the op-
timal target criterion of the central bank additionally includes a measure of Home
and a measure of Foreign credit market tightness (see Curdia/Woodford, 2010; and
De Fiore/Tristani, 2013).
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nominal interest rate. Next, wage setters decide on the wage, and firms
decide on the product price and take up a loan to finance the wage bill.
Employment is pinned down, and production takes place. After selling
the products on the goods market firms repay the loan.

a) Discretion

The central bank chooses the interest rate R, to minimize the loss func-
tion (16) subject to the constraints (3), (7), (14) and (15). Since the terms
of trade is an endogenous state variable, there is inertia in monetary pol-
icy, even under discretion. In any stationary equilibrium, expectations
about inflation will depend on the actual terms of trade, which is a func-
tion of its past values. This makes the optimization problem a dynamic
one with a need to solve for a fixed point. We do so by using the algo-
rithm provided by Dennis (2007) which makes the optimal discretionary
policy then time-consistent.? The limited control over inflation expecta-
tions worsens the output gap/inflation tradeoff creating the Clarida
et al. (1999) stabilization bias. By worsening the output gap/inflation
tradeoff even more, the cost channel is an important driver of the stabi-
lization bias. Moreover, the stabilization bias is no longer restricted to
supply shocks but also arises from demand shocks, see Demirel (2013).

b) Commitment

If the central bank is able to credibly commit itself to a policy plan, it
is able to influence expectations systematically. The optimal policy plan
takes the expectation channel into account. The central bank optimizes
over an enhanced opportunity set, so that the commitment solution must
be at least as good as the one under discretion, see Sauer (2010).6 The
policymaker optimizes once and never reoptimizes. However, such a com-
mitment to a history-dependent policy in the future is time inconsistent.
In period t the central bank is not able to affect the initial expectations

5 Dennis (2007) provides a numerical procedure that solves for Markov-perfect
Stackelberg-Nash equilibria. In our case, the central bank is the Stackelberg
leader while the private sector is the Stackelberg follower.

6 In our model, the financial frictions are modeled as constant (parameter) and
therefore known by everyone. If we allowed for time-varying financial frictions,
the private sector could form expectations about z. But this does not change the
superiority of commitment because the central bank would be able to influence
these expectations systematically as well.
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about period ¢ variables, but it influences expectations about its future
policy. In any period ¢ > 1 the monetary authority has an incentive to ex-
ploit these expectations and to apply the same optimization procedure as
in period t. The incentive stems from the fact that private sector expec-
tations are formed before the central bank sets the new policy. To over-
come this initial-period-problem, Woodford (1999) has proposed the con-
cept of the timeless perspective. A timeless policymaker implements a
policy conforming to a time-invariant rule that would have been optimal
to adopt in the distant past. Put differently, he promises not to exploit
initial conditions. But the timeless interest perspective faces credibility
problems too. If the economy is not close enough to its steady-state, a
switch from discretion to the timeless perspective can be welfare de-
creasing; see Sauer (2010) and Dennis (2010). In our model, the timeless
perspective and the commitment solution coincide, since the initial con-
ditions coincide (the economy starts in the deterministic steady state).

¢) Two Simple Rules: Strict Inflation Targeting and Taylor Rule

In order to get some intuition for the welfare difference of a switch
from some simple rules to optimal policies, we have to evaluate the
performance of these rules. The first is a strict inflation targeting rule
(SIT), where 7 =0 for all t. The second is a Taylor rule given by
R, = (o + 77)@;” + (e / A)x}. The weights of the respective gaps are as-
sumed to be identical to those of our objective function (18). Note that
only this assumption allows for a meaningful welfare comparison.
Neither the SIT rule nor the Taylor rule is microfounded, but they are
transparent and easy to commit.

3. Benchmark Parameter Combination

The model is calibrated to a quarterly frequency. Table 1 summarizes

our choice of the benchmark specification.

The discount factor g is set equal to 0.99, so that the steady state real
interest rate is 4 % in annual terms. By calibrating the elasticity of sub-
stitution between goods ¢ to a value of 7.66, we assume that the steady
state mark-up of prices over marginal costs is around 15 % which is a
reasonable value for the European economies according to Benigno
(2004). Following Gali/Monacelli (2008), we assume the inverse of the
Frisch elasticity of labor supply 7 to be 3. The inverse of the intertempo-
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Table 1

Benchmark Calibration

Parameter  Value Description

p 0.99 Discount factor

£ 7.66 Elasticity of substitution between goods

o 2 Inverse of intertemporal elasticity of substitution
n 3 Inverse of Frisch labor supply elasticity

o 0.75 Home degree of price stickiness

or 0.75 Foreign degree of price stickiness

n 0.5 Size of country H

ral elasticity of substitution o is set equal to 2 following the econometric
estimate of Leith/Malley (2005). In order to avoid a mixture with other
structural differences, our benchmark parameterization assumes two
countries that differ only in the cost channel. More precisely, Home and
Foreign are of equal seize, n = 0.5, and the Calvo parameter ¢ is as-
sumed to be equal across countries. The Calvo parameter is set equal to a
standard value of 0.75 which implies an average duration of price con-
tracts of four quarters. Finally, the shocks are assumed to have a serial
correlation with autoregressive coefficients of p, = p., = 0.5.

IV. Policy Evaluation

The objective of this section is to analyze the dynamic response of the
relevant endogenous variables to different kind of demand and supply
shocks. We distinguish between aggregate, asymmetric and idiosyncratic
shocks. In order to avoid (too) many case differentiations, the presenta-
tion focuses on the optimal discretionary policy. Note that our analysis
disregards all problems arising from the zero lower bound on nominal
interest rates. For a discussion of this issue, see, e.g., Adam/Billi (2007).

1. Discretionary Response
to an Aggregate Demand Shock

Let us start with the case of identical cost channels across countries,
zH = 2zF = z. Figure 1 displays the impulse responses to a positive one
percent shock in aggregate demand u}.
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Figure 1: Aggregate Demand Shock with Identical Cost Channels

On impact, the demand shock creates inflation and a positive output
gap. The optimal response of the central bank is an increase in the nom-
inal interest rate. For z = 0, our model replicates the “divine coinci-
dence”-result of Blanchard/Gali (2007): :;;U = 7* = 0. An aggregate de-
mand shock will be offset perfectly by varying the interest rate. The in-
terest rate necessary to bring back inflation to target is identical with
the interest rate necessary to close the output gap. This solution, however,
does not hold in the presence of a cost channel as it drives a wedge be-
tween the output and the inflation target. The rise of the interest rate
pushes inflation up via the supply side of the economy. The cost channel
makes monetary policy less effective in combating inflation, but the op-
timal response to the decline in effectiveness is a stronger use of the in-
strument. The central bank accepts an increase in union inflation, and
the increase in the interest rate is strong enough to turn the union output
gap into negative. Welfare losses associated with departures from price
stability and a nonzero output gap result in consequence. These welfare
losses are disproportionately increasing in the strength of the cost chan-
nel. We get small welfare losses (0.0017 percent of steady state consump-
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Figure 2: Aggregate Demand Shock with a Foreign Cost Channel

tion) in the case of z = 0.5 but they become substantial when z is set to
unity (0.0092 percent of steady state consumption).?

Proposition 1

Suppose identical cost channels across countries. a) The cost channel
worsens the output gap/inflation tradeoff and impedes the perfect neut-
ralization of aggregate demand shocks. b) Under discretion the optimal
interest rate hike as response to an aggregate demand shock is increasing
in the strength of the cost channel, the cost channel makes the optimal
discretionary monetary policy more aggressive. c) Welfare losses arising
from the cost channel increase disproportionately with the strength of
the cost channel.

Figure 2 depicts the impulse response functions to a positive aggregate
demand shock for alternative values of the country-specific cost channels.

7 Welfare losses are expressed as fraction of steady-state consumption that
must be given up to equate welfare in the stochastic economy to that in a deter-
ministic steady-state.
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In particular, the Home cost channel is turned off (z# = 0) and the For-
eign cost channel varies from a relative small value (z¥ = 0.3) to a rela-
tive high value (zF = 1). The loss-minimizing response to the positive de-
mand shock is an increase in the interest rate. As in the case of identical
cost channels, the central bank tolerates an increase in union inflation,
and, again, the rise in the interest rate is strong enough to generate a ne-
gative union output gap. The country-specific variables, however, evolve
in a different manner. In the initial period, Home inflation is always lo-
wer than Foreign inflation. For z# = 0, Home inflation is unambiguously
negative. For zF > zH > 0, the cost channel differential z¥ — z# must
exceed a threshold in order to generate negative Home inflation. In this
case, with respect to Home inflation, the negative demand effect of the
increase in the interest rate overcompensates both the initial positive de-
mand shock and the price effect of the Home cost channel. If the diffe-
rential is below the threshold, both Home and Foreign inflation will be
positive.

A cost channel differential causes a terms of trade gap. For z¥ > zH,
the Foreign price level exceeds the Home price level, Foreign faces a de-
terioration of its terms of trade, g, = pf — pf goes up. Demand switches
from Foreign to Home magnifying the decline in Foreign output and mit-
igating the decline in Home output. As mentioned above, the past level of
the terms of trade is a state variable, so that the demand switch in the
initial period has long lasting effects. The stronger the cost channel dif-
ferential, the stronger is the increase in q;, and the more likely is the case
that the initial negative Home output gap turns into positive in subse-
quent periods (see the time-path of Home output in Figure 2). Due to the
demand switch, Home inflation goes up and Foreign inflation goes down
in subsequent periods. In order to arrive at a new equilibrium for the
terms of trade gap, Home inflation must exceed Foreign inflation during
the adjustment process.

In the presence of a cost channel differential, the national variables
matter for the loss function of the central bank. And the central bank
is now able to influence both aggregate and relative variables. To illus-
trate the feedback on the design of the optimal policy, we compare the
scenario zF = zH = 0.5 with the scenario zF =1.0 and zH =0 (see
Figure 3).

In the case of full symmetry, all differentials are zero, all losses arise
from the variability of union wide variables. In the case of a cost channel
differential, the loss function contains two additional arguments, the in-
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flation differential and the terms of trade gap. Since neither the weights
of the union variables @:J and 7/ in the loss function nor the tradeoff
between these two variables changes, heterogeneity always implies a de-
cline in welfare (higher loss). The central bank takes into account the ef-
fects on the inflation differential and the terms of trade, it balances the
tradeoff between a change in aggregate and relative variables. As a re-
sult, heterogeneity leads to a less aggressive monetary policy. The emer-
gence of a cost channel differential lowers the optimal interest rate hike
as response to the increase in aggregate demand. Compared to full sym-
metry, the increase in union inflation is higher and the drop in the union
output gap is lower. The welfare loss arising from heterogeneity corre-
sponds to 0.0033 percent of steady-state consumption.

The main results are summarized in

Proposition 2

Suppose that there is a cost channel differential with z¥ > zH. The cost
channel differential a) gives rise to a terms of trade gap, demand switches
from Foreign to Home; b) makes the optimal discretionary monetary po-
licy less aggressive. ¢) Compared to the case of identical cost channels
across countries, heterogeneity always lowers welfare. The welfare loss is
increasing in the size of the cost channel differential.

2. Discretionary Response
to a Relative Demand Shock

We will focus on a perfect asymmetric (relative) demand shock, relative
demand goes up, uf = uff —uf > 0, whereas aggregate demand remains
unaltered, u® = 0. Such a shock gives rise to a positive output differen-
tial, a positive inflation differential and a negative terms of trade gap
(see Figure 4).

The optimal policy response and the impact on aggregate output and
aggregate inflation very much depends on the sign of the cost channel dif-
ferential. In the case of no or identical cost channels, z% = zH — zF =0,
a perfect asymmetric shock does not affect aggregate variables,
1};” = 7/ = 0. The optimal policy is to do nothing, which replicates Lane
(2000). Because of the inflation differential and the terms of trade gap,
the central bank faces a loss, but due to the assumed symmetry in the
transmission process, the central bank can not affect country differentials
and thus does not change the interest rate.
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Figure 3: Aggregate Demand Shock in the Case of Identical Cost Channels
and a Cost Channel Differential

The “do nothing”-result does not hold in a world where the strength of
the cost channel differs between Home and Foreign. Now, the central
bank is able to influence the inflation differential and the terms of trade
gap and it is optimal to do so. From the discussion of the Home and For-
eign Phillips curve, see (14) and (15), we know that an increase in the in-
terest rate leads to an increase (decrease) in the inflation differential for
zE > 0 (zF < 0). The central bank aims at a lower inflation differential.
Thus, for z® > 0 the central bank has to lower the interest rate, and for
z® < 0 it has to raise the interest rate. The decline in the inflation differ-
ential comes at a cost, for zf > 0 union output and union inflation in-
crease, for z® < 0 union output and union inflation decrease (see Figure
4). We get

Proposition 3

A perfect asymmetric demand shock causes a positive inflation differen-
tial and a negative terms of trade gap. The optimal policy response de-
pends on the cost channel differential. a) For zE = 0, the optimal policy
is to do nothing. b) For z® > 0, the central bank reduces the inflation dif-
ferential via a lower interest rate accepting an increase in aggregate out-
put and aggregate inflation. ¢) For zE < 0, the central bank reduces the
inflation differential via a higher interest rate accepting a decline in ag-
gregate output and aggregate inflation.
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Figure 4: Perfect Asymmetric Demand Shock Under
Different Cost Channel Differentials

3. Discretionary Response to a Home Demand Shock

National (idiosyncratic) shocks affect both aggregate and relative de-
mand. Take, for instance, an unexpected increase in Home demand:
uff >0 and uf = 0. Figure 5 displays the impulse responses of the en-
dogenous variables for alternative values of the cost channel parameters
zH and zF. Such a shock increases aggregate demand, u > 0, as well as
relative demand, uf > 0. A positive output differential and a positive
inflation differential emerge, Home faces a deterioration of its terms of
trade. Now the monetary authority comes into action. The loss-minimiz-
ing response to the increase in aggregate demand is a rise in the interest
rate causing households to shift consumption from the current period
into the future. Current consumption will then fall in Home and For-
eign.

If there is no cost channel, z# = zF = 0, the decline in aggregate con-
sumption neutralizes the positive demand shock, aggregate demand de-
clines to the pre-shock level. The optimal monetary policy closes the out-
put and inflation gap at the union level, but, due to the nature of the
shock, not on the national level. From Home’s point of view, there are
three effects, the positive demand shock, the decline in consumption de-
mand due to the upward shift in the interest rate, and the negative de-
mand switching effect due to the deterioration of the terms of trade. The
net effect is still positive, i.e. the positive demand shock dominates the
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Figure 5: Home Demand Shock with Country-specific Cost Channels

sum of the interest rate and the demand switching effect. It follows im-
mediately that the opposite must be true for Foreign output and infla-
tion. From Foreign’s point of view, the interest rate hike outweighs the
positive terms of trade effect.

In the presence of a symmetric cost channel, z# = zF = 0.5, the central
bank is no longer able to close the gaps in union output and inflation.
The optimal policy is a stronger increase in the interest rate which leads
to a negative union output gap and, due to the cost channel, to a positive
union inflation gap (see Proposition 1). The sign of the national variables
coincide with the just described case of no cost channel.

The monetary authority needs a cost channel differential in order to
influence the inflation differential and the terms of trade. For z® > 0,
any increase in the interest rate widens the inflation differential. The in-
terest rate hike, which is optimal in the case of identical cost channels
across countries, has a negative side effect now, it pushes up the inflation
differential even more. As a consequence, it is optimal to mitigate the in-
terest rate hike. The decline in the union output gap turns out to be
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weaker, the increase in the union inflation gap turns out to be stronger.
For z® < 0, the reverse is true. The side effect of the interest rate hike is
positive now, the inflation differential declines. The central bank reacts
more aggressive by a stronger increase in the interest rate. The drop in
union output will be magnified, and even the union inflation gap turns
into negative.

The main results are summarized in

Proposition 4

Suppose a positive idiosyncratic shock in Home demand: ull >0 and
ul = 0. The optimal policy response depends on the cost channel para-
meters. a) For zH = zF = 0, the central bank closes the union output gap
and the union inflation gap perfectly by varying the interest rate. Foreign
faces a negative output and a negative inflation gap. b) For zH = zF > 0,
it is optimal to be more aggressive, the union output (inflation) gap will
be negative (positive). c) For z® > 0, the central bank mitigates the inte-
rest rate hike, compared to b), in order to reduce the increase in the in-
flation differential. d) For z® < 0, the central bank magnifies the interest
rate hike, compared to b), in order to accelerate the decline in the infla-
tion differential.

4. Supply Shocks

In this subsection, we will discuss briefly the optimal discretionary
monetary response to a negative cost-push shock. We focus on an aggre-
gate cost-push shock and omit the straightforward extension to an asym-
metric and/or idiosyncratic shock.

An aggregate cost-push shock (eff =ef =e¥? > 0) causes on impact
union inflation to go up, whereas the union output gap remains unal-
tered. A cost-push shock drives a wedge between the output and the in-
flation target even in the absence of a cost channel. For z# = zF = 0, the
optimal policy is an increase in the interest rate mitigating the inflation-
ary effect of the cost-push. But there will be no full accommodation. Be-
cause of a negative output gap the optimal monetary policy will tolerate
an inflation rate above the target. For z# = zF > 0, the trade off between
inflation and output worsens. A given increase in the interest rate and
thus a given decline in output is now accompanied by a higher inflation
rate. The cost channel makes monetary policy less effective in combating
inflation, but, in analogy to the case of a demand shock (see Proposi-
tion 1), the optimal response to the decline in effectiveness is a stronger
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use of the instrument. For 2z > 0, the trade-off between stabilizing infla-
tion and output remains. However, the increase in the interest rate now
also causes changes in the inflation differential and the terms of trade.
As, by assumption, z# exceeds z¥, Home inflation exceeds Foreign infla-
tion, #F > 0. Home’s terms of trade deteriorate, q; < 0, causing a de-
mand switch from Home to Foreign. The result is a negative output dif-
ferential, yF < 0.

V. Welfare Comparison of Policy Regimes

In this section, we consider the welfare costs of demand shocks across
the policy regimes discretion, commitment, strict inflation targeting and
Taylor rule. As already mentioned in footnote 7, welfare costs are defined
as fraction of steady-state consumption that must be given up to equate
welfare in the stochastic economy to that in a deterministic steady-state.
Our analysis so far considered only optimal monetary policy under dis-
cretion, i.e., the central bank can not anchor inflation expectations sys-
tematically through a commitment technology. If, however, the monetary
authority can credibly commit to follow a policy plan, the central bank
will optimize over an enhanced opportunity set creating a welfare gain
(see, for instance, Dennis/Soderstrom, 2006, and Sauer, 2010). We will
thus consider commitment as our benchmark when analyzing welfare
losses. In reality, such a commitment technology is hard to implement as
policymakers have an incentive to deviate from the optimal plan. That is
why we also include two simple rules in our analysis, strict inflation tar-
geting (SIT), defined as z» =0 for all ¢, and a Taylor rule given by
IA?,t = (o +77)3A/:; + (g/A)x{. In order to allow for a meaningful welfare
comparison, the weights of the respective gaps are identical to those of
our microfounded welfare function (17) where the weights of the respec-
tive gaps are chosen such as to correspond to the weights in the objective
function (18). Note that this rule punishes inflation volatility about
18 times more than output volatility.8

8 It is a well-known feature of microfounded social welfare functions that the
weight attached to inflation can be over ten or twenty times that attached to the
output term (see Woodford, 2003, Ch. 6). For many macroeconomists this sounds
counterintuitive. There is no easy way out. Either the intuition is wrong or the
model does not capture important cost drivers of the output gap. For a pragmatic
view — conduct a robustness check by varying the weights — see Wren-Lewis (2011)
and Kirsanova et al. (2013).

Credit and Capital Markets 1/2016



Optimal Monetary Policy in a Currency Union 25

Union output gap Union inflation gap
..... 0' 1
R 0.08 .
2 0.06 4
——SIT 0.04 &
Taylor Rule 0.02 4\ el
TR T
-------------- Discretion 0 \
\ =
— » — Commitment -0.02 4 y——
-0.6 T T T T T -0.04 T T T T T
1 2 3 4 5 6 7 1 2 3 4 5 6 7

e O
0 T T T \. ===

1 2 3 4 5 6 7

Figure 6: Aggregate Demand Shock Under Different
Policy Regimes and Identical Cost Channels

Figure 6 displays the impulse responses to an aggregate demand shock
under different policy regimes and identical cost channels (z7 = zF =1).
The commitment policy faces the best possible trade off between output
and inflation, it thus needs a significant lower response of the interest
rate in order to stabilize inflation and the output gap.® The output gap is
lower compared to all policies and only SIT produces — by construction —
a smaller union inflation gap. SIT stabilizes union inflation, but at the
expense of a higher volatility in union output (and, for z# = zF a higher
volatility of inflation differentials and the terms of trade). For SIT, we ob-
serve the strongest increase in the interest rate and the largest decline in

9 If the cost chanel exceeds a well-defined threshold, the interest rate turns into
a supply-side instrument. In quantitative terms, this theshold lies approximately
around an aggregate cost channel value of 3.6 for the benchmark specification. Fol-
lowing the demand shock, it is now optimal to lower the interest rate. Even though
hardly realistic, there is the theoretical possibility that the cost channel dominates
the demand channel while still satisfying the Blanchard-Kahn conditions.
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Figure 7: Relative Welfare Losses Arising from an Aggregate Demand Shock
Under Different Policy Regimes and Aggregate Cost Channel Values

the union output gap. The discretion policy is second best in stabilizing
the output gap, but allows the highest inflation compared to other poli-
cies. The Taylor rule performs well in terms of avoiding outliers in infla-
tion and/or output.

Figure 7 compares the welfare losses relative to those of commitment
as a function of the strength of the cost channel, the welfare loss of the
commitment regime is normalized to zero.

In accordance with Lam (2010) and Demirel (2013), we obtain the re-
sult that the welfare gain from a switch to commitment is increasing in
the strength of the cost channel. Or to put it different, ignoring the cost
channel leads to an underestimation of the welfare gain from commit-
ment. For z# = zF = 0, commitment, discretion and SIT are equivalent.
These regimes all lead to an interest rate reaction that closes both the
union inflation and the union output gap. Only the Taylor rule fails to
reproduce this outcome. Therefore, in the absence of a cost channel (and
for very small z-values) the Taylor rule performs worst. For zH = zF > 0,
the ability to commit to a low inflation target gains importance. There
are two instruments to combat inflation, the interest rate and the com-
mitment technology. Since the cost channel makes the interest rate less
effective in combatting inflation, the importance of the commitment
technology immediately increases. Under discretion the central bank is
incapable to manipulate inflation expectations, so that discretion induc-
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Figure 8: Relative Welfare Losses Arising from an Aggregate Demand Shock
Under Different Policy Regimes and Cost Channel Differentials

es the largest welfare losses (except for very small z-values). The Taylor
rule performs worst for very small z-values, but the picture changes
when looking at medium and thus more plausible z-values. The Taylor
rule successfully anchors inflation expectations but avoids an extreme
output volatility such as the SIT regime. As a consequence, the Taylor
rule induces the smallest welfare costs compared to the full commitment
solution. SIT generates higher costs than the Taylor rule but lower costs
than discretion.10

As already pointed out for the discretion regime (see Section 4.1), the
cost channel differential between Home and Foreign matters for welfare
too, since such a differential causes inflation differentials and a terms of
trade gap. As visualized in Figure 8, the welfare loss is increasing in the
size of the cost channel differential.

This result holds true for all regimes. We can thus conclude that the
welfare gain from commitment is increasing in the heterogeneity of the
cost channel. Figure 8 also indicates a clearcut ranking: independent of
the size of the cost channel differential, the Taylor rule is superior to SIT,
and SIT is superior to discretion.

10 For an aggregate cost channel value of 1.5 the Blanchard-Kahn conditions
are not satisified in the case of SIT. This is due to the circumstance that an in-
creasing cost channel requires a stronger interest rate response which in turn im-
plies an exploding output volatility.
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Figure 9: Relative Welfare Losses for A Relative Demand Shock Under
Different Policy Regimes and Cost Channel Differentials

When analyzing the relative demand shock, it stands out that as long
as both countries are symmetrical, there are no welfare gains from com-
mitment (see Figure 9).

This is because for each policy regime, the “do-nothing” result holds.
This changes when the cost channel differs across countries. Both opti-
mal policies now also minimize inflation differentials and thus alter the
interest rate. The rules on the other side are designed to target union var-
iables only; they ignore welfare losses associated with deviations of rela-
tive target variables. Hence, the “do-nothing” result even holds when the
central bank is able to influence the inflation differential. Regarding
welfare we obtain the following ranking: independent of the size of the
cost channel differential, discretion outperforms rules, and the Taylor
rule is equal-ranking to SIT.

For an idiosyncratic shock, e.g. an increase in Home demand, even the
sign of the cost channel differential matters for the welfare effect. The
positive demand shock necessitates an increase in the interest rate. For
2R = zH — 2F <0, there is a harmony of objectives. The interest rate hike
taken to attain a lower union inflation rate and a lower union output gap
also decreases the inflation differential and the terms of trade gap. The
larger the difference in the national cost channels, the lower is the wel-
fare loss associated with discretion, SIT and the Taylor rule. In Figure 10,
where zF = —2 maximizes the cost channel differential, all three regimes
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Figure 10: Relative Welfare Losses Arising from a Home Demand Shock
Under Different Policy Regimes and Cost Channel Differentials

generate a negligible loss compared to commitment (Figure 10 is based
on the assumption that the union-wide cost channel is set constant at a
level of unity, 2% = nz® + (1 —n)zf =1, and that n = 0.5). For z% > 0,
however, the harmony of objectives turns into a conflict of objectives.
Now the interest rate rate hike leads to an increase in the inflation dif-
ferential and the terms of trade gap. For all three regimes we observe a
positive relationship between the welfare gains from commitment and
the cost channel differential. The ranking of the regimes is as follows: the
Taylor rule is superior to SIT, and SIT is superior to discretion. We sum-
marize these results in

Proposition 5

a) For an aggregate demand shock, the welfare gain of a switch from
discretion, SIT or the Taylor rule to commitment is increasing in both the
size and the heterogeneity of the cost channel. Regarding the ranking in
terms of welfare we get the following results: for the most plausible valu-
es of z commitment outperforms the Taylor rule, the Taylor rule outper-
forms strict inflation targeting, and strict inflation targeting outperforms
discretion. Only for very small z-values, the Taylor rule performs worst.
b) For an idiosyncratic shock, the Taylor rule outperforms SIT, and SIT
outperforms discretion. c) For a relative demand shock, discretion per-
forms better than rules, and the Taylor rule is equal-ranking to SIT.
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VI. Conclusions

This paper investigates the conduct of optimal monetary policy in the
presence of country-specific financial frictions. The framework is a
two-country New Keynesian model, where these countries constitute a
currency union with a single central bank. The cost-pushing effect of fi-
nancial frictions is captured by the cost channel approach. It is shown
how the optimal response to non-financial aggregate, asymmetric and
idiosyncratic shocks depends on the strength of the financial frictions
(strength of the cost channel). The cost channel makes monetary policy
less effective in combating inflation, but it is shown that the optimal re-
sponse to the decline in effectiveness is a stronger use of the instrument.
On the other hand, the larger the cost channel differential, the less ag-
gressive will the optimal monetary policy be.

Finally, we compare the welfare losses associated with the different
kind of demand shocks under discretion, commitment and two simple
rules (strict inflation targeting SIT and Taylor rule). In the presence of a
cost channel, a commitment technology gains importance as it can be re-
garded as a second instrument to combat deviations of the target varia-
bles from their natural level. For almost all parameter constellations and
shocks, we get the following ranking in terms of welfare: commitment
outperforms the Taylor rule, the Taylor rule outperforms SIT, and SIT
outperforms discretion. The welfare gain of a switch from discretion, SIT
or the Taylor rule to commitment is increasing in both the size and the
heterogeneity of the cost channel.

Appendix
Appendix A: Aggregate Demand

The allocation of resources encompasses three choices: the choice between con-
sumption today and consumption tomorrow, the choice between the baskets of
Home and Foreign goods, and the choice between brands. The solution of the in-
tertemporal utility maximization problem is given by the standard Euler equation

(A1) ¢l = Eicty —o Y (R, — E;mf’ ).
Here ¢} is aggregate consumption in the union, and R, is the nominal interest
rate. In a next step, households split consumption expenditure into purchases of

Home and Foreign goods. Aggregate demand for Home and Foreign goods, ¢l and
cf', respectively, can be expressed as
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(A2) ¢ =(1-n)g +c;  cf =-ng +cp.

The demand for Home (Foreign) goods is increasing in aggregate demand and
increasing (decreasing) in the terms of trade q,. The goods market equilibrium in
Home and Foreign requires ¢/ = yZ and ¢f = yf, where yZ and yf are real
output in Home and Foreign, respectively. At the union level, we have c¢? = y¥
with y# as aggregate (union) output. With this at hand, we derive Home out-
put as ¥y =1 —-n)q, + E,y¥, — o (R, — E,x}",,). Foreign output is given by
yf = -nq, + Eyy?,y, — o' (R, — E;x.,). By rewriting these equations in terms
of log deviations from the steady state, we obtain equations (4) and (5) in the
main text.

Appendix B: Derivation of the Home Phillips Curve

By inserting the wage (13) into (12), observing technology (11) and the defini-
tion of the consumer price index, we yield for Home marginal costs:
mefl = (1-n)q; + oc, (H) + nyf + zHR,. Assuming that households have access
to a complete set of state contingent securities (complete asset markets), the
marginal utility of consumption and thus (per-capita) consumption itself is
equalized across countries, c,(H)=c;(F) = c;".ll Subsequently we use
c¥ =y¥ =yl — (1-n)g, toarrive at mef = (1 —n)1 - o0)q, + (o +n)yf + z¥R,.
Subtracting the steady-state real marginal costs from mcf yields the
log  deviation of real marginal costs from steady state as
;LEtH =1-n)1-o0)q; +(c+ n)g;f + zH R, Inserting this equation into (9) leads
to the Home Phillips curve (14).

Appendix C: Union’s Welfare Loss

The central bank’s loss function is given by

(C1 L, =U(C,)— [nV(L{) + (1 = n)V(LT)],

where we implicitly assume perfect risk-sharing. Subtracting the corresponding
steady-state values, this can be rewritten as

(C2) L, —L =U(C,)~U(C) - V(L) = V(L") + (1 = n)(V(LY) = V(L)
A second-order approximation of the consumption part in the utility function
(1), U(C,) around its steady-state value C yields

_ _[. 1—0..
(C:3) U(C)-U(C) =UcClo, + 24

Ct+

+oll £ 112).

11 If asset markets are incomplete and/or purchasing power parity does not
hold, a risk sharing condition is needed to ensure an optimal risk allocation (see
De Paoli, 2009).

Credit and Capital Markets 1/2016



32 Jochen Michaelis and Jakob Palek

Taking a second-order expansion of the labor supply term, we get

_ _ila 1+7n .
(C4) VILE) = V@) = VL SR ol £ 1)
for Home and
F —Fy_ vy =FF 147 ar, 3
(C.5) V(LY)-V(L)=VLL" |, +T(lt) +ofl &11)

for Foreign.

Now, we want to relate labor supply to the output gap. Combining the produc-
tion function with the total demand for A yields

—€

(C.6) L = Qi Yy f 2] gy,
o | Pre
It can be shown (see Gali/Monacelli 2008) that
. o (p, (h)]
7= (1-n)g + 3 +1nf pt()] dh
(C.7n o\ “H?

~w &
=y, t(1-n)g + Evarhpt(h).
Similarly, the Foreign labor supply gap can be stated as

A ~w &
(C8) If =y, — .+ Svarp.(f).

t

Now, we insert (C.3), (C.4), (C.5), (C.7) and (C.8) in (C.2) and write the loss function
as

Lo £ =UcClo, + 17922 nv, g7 + ”T"(iff)z
=V I+ RGN ol € )
(C.9) = Ucéét"‘l_TUéf
-nV, LY 3}:0 + (1 -n)q, + %varhpt (h) + 1%(3}:0 +(1—-n)q,)?
— -V L - na + Svan, () + TG~ ng ) +oll € IF)

From the household’s labor supply relation, we have

VL =(1- 1.1‘)&7

C.10 e
(€19 Uc P,
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where 7! is a (constant) steady-state employment subsidy. Optimal price setting
and the definition of marginal costs imply

Vi e 1

(C.11) .
UC gflﬁz’

The distortions caused by monopolistic competition and the presence of a cost
channel are offset by the steady-state subsidy. The degree of these distortions is
defined as

(C.12) 1 - i) E(l—fi)%,li-
& — Rz

Thus

(C.13) ViLi=(0-®i)U.C.

Now we can rewrite (C.9) as

« 1—0.2

L,
=ct 9 Ct

- L
UcC

+n,~w

~ & 1
—n1 -0y + (1 -n)g + Fvanpe () + = (g + (1 - n)g,)?

(C.14)

AW & l+ Aw
vy —nac +gvarp, () + =

~(1-n)-®F) G, —na.y

+ofll & 113).

Assuming that ®# = ®F = @ and that terms of higher order than one interact-
ing with ® are set equal to zero we get

L, —L . l1-0. ~w € £
5c6 = ety e~ (=@ —n_vanp,(h) ~ (1= n)_varp, (f)
141 ~w
(C.15) —n= ) A g,
1471, ~w
~@-n)=2GE —ng)? +oll & 1P).

2

. . ~ ~w
Goods market clearing requires ¢, = y, . Hence

Tee O e () =4 fanp ()
_ ”T”[(z;z”y +n(l-n)g +ofl & II3)]
(C.16) e 1o o)y, )? + nevar,p, (h) + (1 — n)svar; p, (f)]
Ye Tal, n(1 —n)(1+n)q.?
+o(l & 1?).
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It can be shown (see Woodford, 2003, chap. 6) that

(€.17) S prvanp, (i) - —Zﬂ (7)2.
=0 ol BO) =

The union’s welfare function is given by

> L, —L .1
(C.18) W=Ey Y B'=—-=-E;y B'=¥,+o[l &)
=" UcC =72

(o}

Assuming that the subsidy ensures an efficient steady-state, ® = 0, welfare can be
written as

:7EZ

(C.19) =0
ofll & IP).

1(n +0)(y,)? + nevaryp, (k) + (1 — n)svarp, ()
21+ n(1 - n)(1+n)g,?

Combining (C.17) and (C.19) yields the expression which corresponds to equation
(16) in the main text.
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