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Abstract:

In this paper Friedman (1953) and Mundell’s (1968) position favouring flexible over alternative
exchange rate regimes is reassessed in the context of international financial market integration.
In a new open economy macroeconomic framework the paper shows that financial market inte-
gration causes a monetary policy trade-off between stabilising domestic goods prices as opposed
to stabilising the terms of trade. Therefore, the welfare ranking of different exchange rate rules
changes during the process of international financial integration. It becomes evident that no
single exchange rate regime outperforms in stabilising both domestic consumption and output

variability in the process of financial market integration.
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Non-technical summary

This paper examines whether international financial market integration alters the welfare ranking
of alternative exchange rate regimes in a small open economy. Particularly a number of emerg-
ing economies are debating which exchange rate regime is the most appropriate one for their
economies and whether the benefits of certain regimes have changed over time. The traditional
argument in favour of flexible exchange rates follows Friedman’s (1953) formalisation that flexi-
ble exchange rates act as a shock absorber in a small open economy in internationally segmented
financial markets. In case of a real external shock and sticky goods prices it is easier to adjust
the nominal exchange rate than to wait until imbalances in the goods and labour market push
the relative prices into the desired direction. Consequently, a floating exchange rate insulates
the economy against external shocks. Mundell (1968) confirmed this argument in a world of high
international capital mobility by showing that a floating exchange rate is preferable when the
small open economy is hit by real disturbances.

In this study Friedman and Mundell’s hypothesis that flexible exchange rates are superior
to alternative exchange rate regimes during the process of international financial integration is
investigated. More precisely, it is assessed whether a change in the monetary authority’s exchange
rate target (e.g. a switch from a float to a dirty float or an exchange rate peg) becomes desirable
in terms of welfare and macroeconomic stability in the process of financial market integration.

The results of the paper show that financial market integration does alter the welfare ranking
of alternative exchange rate rules in a small open economy. This follows from the fact that
financial market integration creates a monetary policy trade-off between the stability of domestic
goods prices as opposed to the stability of the terms of trade. In segmented financial markets, it
is desirable from a welfare perspective to stabilise domestic goods prices and to let the nominal
exchange rate, and, hence, the terms of trade vary freely. However, when financial markets are
integrated, a welfare oriented monetary policy should allow domestic goods prices to vary. This
mitigates the exchange rate volatility and, hence, terms of trade volatility.

This policy trade-off in the process of financial market integration is the result of a risk
premium, which is demanded by sticky price goods producers. These producers would prefer to
adjust their prices whenever the economy is hit by an economic disturbance. However, they are
not allowed to do so and therefore require a risk premium as compensation. The higher the risk
premium, the higher the price of overall consumption and the smaller the welfare.

In segmented international financial markets, this risk premium positively depends on the
volatility of flexible goods prices only. A float which prevents inflation of domestic goods prices

eliminates the risk premium and is therefore desirable. Thus, domestic goods prices need to be



stabilised and the nominal exchange rate and, hence, the terms of trade should vary freely to
maximise welfare.

When asset markets are internationally integrated, sticky-price goods producers can hedge
against their inability to adjust prices, which reduces the risk premium. In order to use financial
market hedges, both domestic goods prices and the terms of trade have to be variable. A
welfare oriented monetary policy would therefore lead to variable domestic goods prices. A
floating exchange rate regime which allows for domestic price stability prevents sticky-price goods
producers from utilising financial market hedges since domestic goods prices are not variable.
This creates welfare costs for the economy. An intermediate or fixed exchange rate regime allow
for some volatility of domestic goods prices and the terms of trade and therefore make it easier
for fixed price goods producers to draw on the financial market hedge. The two exchange rate
regimes perform better than a float in terms of welfare when the economy is open to trade and
expenditure switching from relatively more expensive to relatively cheaper goods is possible.
Thus, a change in the monetary authority’s nominal target, a switch from a floating exchange
rate towards nominal exchange rate stabilisation can become desirable in terms of welfare in the

process of financial market integration.



Nicht-technische Zusammenfassung

Das vorliegende Papier untersucht, ob die Wohlfahrtsrangfolge verschiedener Wechselkursregime
in einer kleinen offenen Volkswirtschaft durch die internationale Verflechtung der Finanzmérkte
verdndert wird. Insbesondere in einer Reihe von Schwellenléindern wird die Diskussion gefiihrt,
welches Wechselkursregime fiir sie das beste ist und ob sich die Vorteile verschiedener Wech-
selkursregime iiber die Zeit verdndert haben. Das traditionelle Argument zugunsten frei be-
weglicher Wechselkurse folgt der Formalisierung Friedmans (1953), wonach flexible Wechselkurse
in einer kleinen offenen Okonomie unter international segmentierten Finanzmérkten als Schock-
absorbierer fungieren. Bei einem realen externen Schock und tréigen Giiterpreisen ist es leichter,
den nominalen Wechselkurs anzupassen als zu warten, bis die Ungleichgewichte am Giiter-
und Arbeitsmarkt die relativen Preise in die gewiinschte Richtung lenken. Folglich schirmt
ein frei schwankender Wechselkurs die Wirtschaft gegen externe Schocks ab. Mundell (1968)
bestétigte die Giiltigkeit dieses Arguments in einer Welt hoher internationaler Kapitalmobilitit
und zeigte auf, dass ein frei schwankender Wechselkurs vorzuziehen ist, wenn die kleine offene
Volkswirtschaft von realen Storungen getroffen wird.

In dieser Studie wird der Hypothese von Friedman und Mundell nachgegangen, die be-
sagt, dass flexible Wechselkurse alternativen Wechselkurssystemen wéhrend des Prozesses der
Globalisierung der Finanzmérkte iiberlegen sind. Genauer gesagt wird hier untersucht, ob im
Prozess der internationalen Finanzmarktintegration eine Anderung des Wechselkurspolitik der
Wihrungsbehsrde (wie beispielsweise ein Wechsel von einem flexiblen Wechselkurs hin zu eine
einer Wechselkursanbindung) unter Wohlfahrts- und gesamtwirtschaftlichen Stabilitétsaspekten
als erstrebenswert anzusehen ist.

Die Ergebnisse dieser Forschungsarbeit zeigen, dass in einer kleinen offenen Volkswirtschaft
die Finanzmarktintegration den Wohlfahrtsvergleich alternativer Wechselkursregelungen durch-
aus verdndert. Auf segmentierten Finanzmérkten ist es unter Wohlfahrtsaspekten erstrebenswert,
die inléindischen Giiterpreise zu stabilisieren und den nominalen Wechselkurs — und damit die
Terms of Trade — frei schwanken zu lassen. Wenn Finanzmirkte aber integriert sind, sollte
eine wohlfahrtsorientierte Geldpolitik einen gewissen Grad an Variabilitit der Giiterpreise er-
moglichen. Dies mildert die Wechselkursvolatilitit und damit die Volatilitéit der Terms of Trade
ab. Damit existiert ein geldpolitischer Zielkonflikt zwischen Giiterpreis- und Wechselkursstabi-
litdt im Zuge der internationalen Finanzmarktintegration.

Dieser geldpolitische Zielkonflikt im Prozess der internationalen Finanzmarktintegration hat
seine Ursache in einer Risikoprimie, die die Produzenten von Giitern mit tréigen Preisen verlan-

gen, weil sie ihre Preise nicht immer dem Wert anpassen kénnen, der bei flexiblen Preisen gelten



wiirde, wenn eine Marktstorung auftritt. Je hoher die Risikopridmie, umso hoher ist der Preis
des gesamtwirtschaftlichen Konsums und umso geringer der Wohlstand.

In segmentierten internationalen Finanzmérkten hingt diese Risikopriamie ausschliellich von
der Volatilitéit der flexiblen Giiterpreise ab. Ein Floaten, das die Inflation inléndischer Giiter-
preise verhindert, beseitigt die Risikoprdmie, so dass die trigen und flexiblen Preise iiberein-
stimmen. Zur Maximierung der Wohlfahrt sollten daher die inléndischen Giiterpreise stabilisiert
werden und der nominale Wechselkurs, und folglich auch die Terms of Trade, frei schwanken.

Sind die Mérkte fiir Vermogenswerte international integriert, so konnen sich die Hersteller
von Giitern mit trigen Preisen gegen ihre Unfihigkeit, die Preise anzupassen, absichern, so dass
sich die Risikoprimie reduziert. Somit folgt, dass aus Wohlfahrtsgesichtspunkten entwickelte in-
ternationale Finanzmérkte wohlfahrtssteigernd sind. Die Nutzung der Absicherungsgeschéfte am
internationalen Finanzmarkt setzt voraus, dass die inldndischen Giiterpreise wie auch die Terms
of Trade variabel sind. Im Optimum léisst eine wohlfahrtsmaximierende Geldpolitik daher eine
gewisse Schwankung der inléindischen Giiterpreise und der Terms of Trade zu, um den Produzen-
ten von Giitern mit tréigen Preisen die Risikoabsicherung auf dem internationalen Finanzmarkt zu
ermoglichen. Ein intermedisires Wechselkursregime oder ein Festkurssystem lassen eine gewisse
Volatilitét der inldindischen Giiterpreise und der Terms of Trade zu. Beide Wechselkurssysteme
schneiden daher unter Wohlfahrtsaspekten besser ab als ein flexibles Wechselkursregime, wenn
die Volkswirtschaft fiir den Handel offen ist und eine Verschiebung der Ausgaben von relativ
teureren Produkten hin zu vergleichsweise billigeren Produkten moglich ist. Somit kann eine
Umstellung von einem flexiblen Wechselkursregime hin zu einer Politik der nominalen Wech-
selkursstabilisierung, im Prozess der Finanzmarktintegration unter Wohlfahrtsgesichtspunkten

wiinschenswert werden.
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International Financial Markets’ Influence on the Welfare
Performance of Alternative Exchange Rate Regimes:

1 Introduction

Over the last two decades, the globalisation of financial markets has become an important
feature of the world economy. The scale of transactions in international capital markets has
grown faster than world GDP since the early 1970s. One major reason for this development is
that countries have progressively dismantled barriers to cross-border capital flows. In parallel,
financial diversification has deepened through the high number of financial instruments with
different risk and liquidity characteristics, which expands the scope of potential risk sharing
(see Lane and Milesi-Ferretti (2008)). The sophistication of international financial markets does
not take place in an otherwise frictionless world. In contrast to the integration of international
financial markets, international trade in goods and services remains relatively less integrated, due
to a home-product bias in spending and imperfect competition, which makes financial market
structures an important aspect of exchange rate policy. In the context of integrated international
asset markets and segmented commodity markets, this paper examines whether international
financial market integration alters the welfare ranking of alternative exchange rate regimes in a
small open economy within the new open economy macroeconomics framework.?

The traditional argument in favour of flexible exchange rates follows Friedman’s (1953) for-
malisation that flexible exchange rates act as a shock absorber in a small open economy in
internationally segmented financial markets. In case of a real external shock and sticky goods
prices it is easier to adjust the nominal exchange rate than to wait until imbalances in the goods
and labour market push the relative prices into the desired direction. Consequently, a floating
exchange rate insulates the economy against external shocks. Mundell (1968) confirmed this
argument in a world of high international capital mobility by showing that a floating exchange
rate is preferable when the small open economy is hit by real disturbances.?

In this study Friedman and Mundell’s hypothesis that flexible exchange rates are superior
to alternative exchange rate regimes during the process of international financial integration is

investigated. More precisely, it is assessed whether a change in the exchange rate policy (e.g.

I Authors’ affiliation: Mathias Hoffmann: Deutsche Bundesbank, Economic Research, 60431 Frankfurt/Main,
Germany. The views expressed in this paper are those of the author but not necessarily those of the Bundesbank.

E-mail: mathias.hoffmann@bundesbank.de
2For an overview of the new open economy literature see Lane (2001).
3Other authors question the advantage of floating exchange rates in the process of financial market integration,

see Calvo and Reinhart (2002) and Obstfeld (2004) among others.



a switch from a float to a dirty float or an exchange rate peg) becomes desirable in terms of
welfare and macroeconomic stability in the process of financial market integration. International
asset market integration corresponds to a movement from segmented towards complete financial
markets. In segmented financial markets, internationally traded assets do not exist. When
financial markets are integrated, sufficient financial market instruments are available to facilitate
consumption risk sharing.

The paper focuses on three exchange rate regimes in the process of financial market integra-
tion, namely a fixed, an intermediate and a flexible exchange rate rule. The last two rules are
a monetary policy of CPI inflation targeting and a policy of targeting a subset of CPI, which
consists of home produced goods prices. The rule which focuses on the subset of CPI reflects the
optimal rule of price stability illustrated in numerous closed economy sticky-price models (King
and Wolman (1999), Woodford (2003)) and corresponds to a float. The CPI-rule reflects an
intermediate exchange rate regime and is the most common index used in practise by countries
which follow a policy of explicit inflation targeting. It is assumed that all three exchange rate
regimes are equally credible. The paper therefore abstracts from credibility issues and assesses
the properties of the alternative exchange rate regimes in terms of economic stabilisation and
welfare in the process of financial market integration.

The results of the paper show that financial market integration does alter the welfare ranking
of alternative exchange rate rules in a small open economy. This follows from the fact that
financial market integration creates a monetary policy trade-off between the stability of domestic
goods prices as opposed to the stability of the terms of trade. In segmented financial markets, it
is desirable from a welfare perspective to stabilise domestic goods prices and to let the nominal
exchange rate, and, hence, the terms of trade vary freely. However, when financial markets are
integrated, a welfare oriented monetary policy should allow domestic goods prices to vary. This
mitigates the exchange rate volatility and, hence, terms of trade volatility.

This policy trade-off in the process of financial market integration is the result of a risk
premium, which is demanded by sticky-price goods producers. These producers would prefer to
adjust their prices whenever the economy is hit by an economic disturbance. However, they are
not allowed to do so and therefore require a risk premium as compensation. The higher the risk
premium, the higher the price of overall consumption and the smaller the welfare.

In segmented international financial markets, this risk premium positively depends on the
volatility of flexible goods prices only. A float which prevents inflation of domestic goods prices
eliminates the risk premium and is therefore desirable. Thus, domestic goods prices need to be
stabilised and the nominal exchange rate and, hence, the terms of trade should vary freely to

maximise welfare.



When asset markets are internationally integrated, sticky-price goods producers can hedge
against their inability to adjust prices, which reduces the risk premium. In order to use financial
market hedges, both domestic goods prices and the terms of trade have to be variable. A welfare
oriented monetary policy would therefore lead to variable domestic goods prices. A floating
exchange rate regime which allows for domestic price stability prevents sticky-price goods pro-
ducers from utilising financial market hedges since domestic goods prices are not variable. This
creates welfare costs for the economy. Monetary policies of stabilising CPI inflation (intermediate
exchange rate regime) or the nominal exchange rate allow for some volatility of domestic goods
prices and the terms of trade and therefore make it easier for fixed price goods producers to draw
on the financial market hedge. The CPI-rule and an exchange rate peg perform better than a
policy of domestic price stabilisation in terms of welfare when the economy is open to trade and
expenditure switching from relatively more expensive to relatively cheaper goods is possible.
Thus, a change in the monetary authority’s nominal target, a switch from a floating exchange
rate towards nominal exchange rate stabilisation, in form of CPI targeting or an exchange rate
peg can become desirable in terms of welfare in the process of financial market integration.

International financial integration affects the macroeconomic variability of the open economy.
More specifically, financial market integration leads to larger macroeconomic volatility when the
expenditure switching effect exists, regardless of the monetary policy rule. In segmented financial
markets, the flexible exchange rate acts as a shock absorber so that output volatility is the lowest
under a monetary policy that stabilises domestic prices. However, in complete financial markets,
the amplified volatility of the nominal exchange rate induces too much output variability, so
that a fixed exchange rate regime scores better in stabilising domestic output. With respect
to consumption variability, the results are less clear cut and depend on the relative size of the
economic disturbances and the degree of goods market integration.

Several recent studies discuss monetary policy regimes utilising micro-founded models with
goods market imperfections (e.g. Benigno and Benigno (2003), Corsetti and Pesenti (2005),
Devereux and Engel (2003), Gali and Monacelli (2005), Obstfeld and Rogoff (2000a), Sutherland
(2006)). However, this research is undertaken within a given financial market structure and does
not take into account the consequences of international capital market integration. Contributions
by Benigno (2007), Engel (2001), Sutherland (2004) and Tille (2005) are exceptions in this
respect. Benigno (2007) analyses the role of financial market frictions and its implications for
price stability in a two-country world. He shows that asymmetries in the cross-country asset
positions can create substantial welfare costs for the global economy when the two countries
focus on stabilising domestic goods prices. Engel (2001) and Tille (2005) analyse financial

market integration in the context of producer and consumer currency pricing. Engel shows that



the choice of the asset markets affects the exchange rate regime choice when the exchange rate
pass-through is incomplete. However, he does not compare welfare under different asset market
structures. Tille illustrates that financial market integration is welfare neutral in the polar cases
of zero or complete pass-through. Sutherland (2004) abstracts from local currency pricing and
assumes that purchasing power holds. He assesses how the structure of asset markets affects the
gains from policy coordination between countries.

None of the contributions analyse how international financial integration affects an economy’s
welfare given certain exchange rate regimes. Furthermore, the welfare implications of financial
market integration for a small open economy have not been assessed, since the focus so far has
only been on international financial integration for two equally sized countries or the welfare
effects on a global level. This work investigates the welfare and macroeconomic stability im-
plications of international financial integration for different exchange rate regimes from a small
open economy’s point of view. Moreover, in this paper the results are compared with the op-
timal monetary policy in the process of international financial market integration. This study
abstracts from endogeneity of the portfolio choice and its effect on international capital markets
and monetary policy. Devereux and Sutherland (2008) have assessed this aspect in the context
of two equally sized countries. Thus, the approach of this paper should be understood as show-
ing the welfare performance of alternative exchange rate regimes conditional on the structure of
international financial markets.

The paper is structured as follows: Section 2 outlines the model, highlights the differences
of segmented and complete financial markets and illustrates the monetary policy trade-off. Sec-
tion 3 describes the exchange rate regimes and discusses the interplay of goods and financial
market integration under the different exchange rate rules and their implication for welfare and

macroeconomic stability. Finally, section 4 concludes with a summary of the key findings.

2 The model

In the stochastic two-economy world, which structure is based on Obstfeld and Rogoff (2000a)
and Sutherland (2006), agents of the home, H, and foreign, F', country produce traded goods.
Home agents are indexed by numbers in the interval [0, 1] and foreign agents reside on [0, P*],
where P* corresponds to the population size of the foreign country. The share of the home
population in the world population equals P = 1/ (1 + P*) > 0. Agents in the domestic economy
consume a basket consisting of home and foreign produced goods. There is a continuum of
flexible-price goods denoted by 1 with C;;, J = H, F, and a continuum of sticky-price goods
denoted by 2 with Cj 5. Households consume both type of goods. Household ¢ provides labour



supply to producers of flexible and fixed price goods. Producers of type 1 goods supply their
products to a market where prices are set flexibly each period. Fixed-price goods are supplied in
a market where prices are set prior to the realisation of shocks. It follows that producers meet
the demand at the pre-set price. The proportion of flexible-price firms equals 0 < o < 1 so that
(1 — «) is the measure of price rigidity. Foreign country conditions, indicated by an asterisk,
are defined analogously. There is only one period. At the beginning of the period, households
trade if international capital markets are not segmented in a world market in state-contingent
assets after exchange rate rules are set, knowing that the state-dependent security payoffs occur
at the realised exchange rate. Producers in the fixed-price sector set their prices before supply
shocks, production and consumption are realised. Households decide about money balances and

consumption while firms supply the goods that consumers demand once uncertainty is revealed.?

2.1 Individual preferences and prices

Preferences of the representative home agent 7 in state s are given by the utility

U= Zw <lnC(i)s +xIn (M;’)) ~ KL (i)s> : (1)

Utility is a function of consumption index C (i), real money balances, M (i) /P, and of disutility
of work effort, KL (i). The consumption index equals

C ()5, C (1) 5"

C@), = (nnC(z)}LS +(1—=mn)n C(z)Rs) , where C' (i), = an(l—a)i-a (2)

in which case the home consumer price index becomes

_1
Py = (P + (1=n) P") " with Py = P PJ5°. (3)

The elasticity of substitution between home and foreign goods, 71, captures the sensitivity of
allocation between home and foreign goods with respect to relative price changes. For n > 1,
home and foreign goods are substitutes. Consequently, relative price changes lead to expenditure
switching effects towards the relatively cheaper good. The parameter n = 1—(1 — P) y, measures
the overall share of home goods in the home consumption basket (see Sutherland, 2005). Trade
openness is measured by the parameter 0 <« < 1/2. This formulation accounts for the empirical
consumption bias towards tradeable goods produced locally. Households give a higher weight to

local than to foreign goods and purchasing power parity (PPP) does not hold. The price and

4 A static version is assessed in order to focus on the static distortions introduced by sticky prices and home

bias in consumption and their interference with international financial integration.



consumption indices for the flexible-price composite goods are defined as

_0_
1

1
) -0 . 1 . 6—1 (=
Pra.= (2 Jy P () 0d2) T O, = () O i) T dz) T
1
aP* 9 0 . 1 ap* RN 71

Pra,= (b= J57 Pra () a2) T C@p, = ((55) ST Crallie) T dz) "
Similar conditions hold for the fixed-price composites. The elasticity of substitution between any
two heterogeneous goods is reflected by 6 > 1. The shift parameter in money demand equals Y.
The parameter K can be seen as a random shift in the marginal disutility of work effort with a
mean value of E_; (In K) = 0 and a variance ai, where E_; is the expectation operator across
states of natures s and In K €[—e,€]. A negative supply shock, a rise in K, causes the household

to produce less in a given amount of time. Total labour effort L, is given by
a 1
L@ = [ Lu()dst [ Las, ()ds with Yies, () = Lua, (2), Yina, () = Lia, ((4)
0 a

1 P 1 P
Yui,(2) = /0 CHJS(z',z)dz'—i-/O C’j’ims(i,z)di, Yo, (z)z/o C’H725(i,z)di+/o Ch 2, (i, 2)di.

The commodity demand functions for flexible price goods (and similarly for the fixed-price goods)

are derived by minimising the expenditure for the composite goods z and are given by

Cra,(62) _ ) (Pras(2) 0 py, P7 Cra. (i) _ (1=n) (Pra.=)\ " Pr. P!
Cy - P*

7] - 7 .
P, Pu1s Pp° Cs Pl Pr1s PP

Foreign agents preferences and resource constraints take on similar form, except that K* and L*

may differ from K and L. It is assumed that K and K* are uncorrelated. Foreign agents hold
1

their own money, M*, and their general price level equals P} = (n*P;?Sl_" +(1—n*) P};ls_") e

with n* =1—Pr.

2.2 Households optimality conditions and money supply

The home agent ¢ has a budget constraint specific to the state s, where XI'y denotes the financial
asset term of the budget constraint, W the nominal wage rate, and II; the total profits of the

firms, which are owned by the households:

I (i), + W,L (i), + P.XT (i), = P,C (i), + M (i), — Mo + T (i), , with (5)

mGE), = (1+4+7) {/Oa Pr1,(2)Cr, (i, 2)dz +/ Py 2, (2)Ch2, (i, 2)dz (6)

«
*

aP*
S P (Cin, 9+ [ P ()Cina, (201} - WL,

To offset the distortions on overall output caused by the monopolistic competition, the govern-

ment pays a production subsidy 7 on production sales. The equilibrium taxes by the government



are given by Ts = 7{.} — (Ms; — My). The equilibrium revenue from producing goods equals

P, Pi N e

REV, = I;+W.Ls=n > PSCS+(1—n) S P*S PIC? and (7)
PF*‘ 177‘] 1 PF 1777

REv: = mewin=n () meea-wg () re

The optimality conditions for consumption, real balances and labour effort for agent ¢ are derived
from the objective function (1) and the budget constraint (5). In equilibrium they equal
C 1

_ K M,
As = e e =X (M), Ay = —, with

Wi
i 2 = xCs and P, = KC, (8)

where A reflects the Lagrange multiplier. The foreign country has similar first order conditions.
The money supply in each country is determined by the national monetary authorities. It is
assumed that each country decides on a policy rule for setting the money supply. These rules

depend on the realisation of the supply disturbances
M, = MOKéfmsK*afms and M} = MgK*é*f‘ﬁsKJ*f‘ﬁs7 (9)

in which case the feedback parameters &% Frmss oK fms, 5;2{;;, and 5}ﬁs depend on the financial

market structure, fms, and the precise exchange rate rule specified below.

2.3 Firms’ optimal price setting

Firms are monopolistic competitive and set their price for their good z. Flexible-price producers
set prices after shocks have been realised and monetary policy has been set. For flexible goods
prices it holds that Pj, (2) = PHTM and Pp1,(2) = Ppy (2)Ss. It follows that flexible price

producers require prices that equal in equilibrium
Pg,, = ®KPC and Pp, = ®K*"P*C*, where ® =0/((0 — 1) (1 +7)). (10)

The production subsidy 7 is set in a way that monopolistic distortion is corrected, implying

® = 1. Flexible-goods producers set prices so that the marginal costs , from a price

) pH
reduction equate to the marginal utility from income, CT?I. For the goods in the fixed-price
sector, households at home and abroad pay the following ex post price for their requested foreign
good: P, (2) = P, 2(2) and Pry2,(2) = Pg5(2)Ss. Firms set their price before the realisation
of the shock and maximise the expected real discounted value of their profits. In equilibrium it
holds that

Py Yy

P P* j/* P* )/*
i Vi B (-E2E
p o)/

)andPFQ E_, (PFIP*C*)/ _1(P*C’* (11)

Pyo=E_1(Pag1—

For example, the expected marginal gains from sales, Py 2E_; (C’ LA S Y ) equal the marginal

costs, i.e. the expected value of the price set by flexible price producers adjusted by the marginal



gains from sales E_; (PHJC —L. %). Expectational prices contain a form of risk premiums,
defined as Rﬁ;{"; and RZ{;L;, because fixed-price producers cannot adjust their prices when the
economy is hit by an ecohomic disturbance. To be compensated for this they require a risk
premium. The premiums depend on variances and covariances of the variables displayed in the

equations above, which are affected by the financial market structure and monetary policy.

2.4 International asset markets

The different financial market structures are outlined below. Incomplete financial markets are
reflected by financial autarky. Under international financial autarky, ex ante trade in state-
contingent assets is not possible. When financial markets are integrated, sufficient contingent
financial market instruments are available, which allow households to diversify idiosyncratic risk,
so that a sharing of consumption risk is possible. Financial market integration corresponds to a

movement from segmented towards complete financial markets.

2.4.1 Segmented financial markets

If there is no ex ante trade in state-contingent assets, XI'y = 0 in any state of nature, international
financial markets are segmented, denoted with seg. Home and foreign households cannot trade
in any security with each other. Thus, they can neither borrow nor lend and the current account
needs to be in balance. The nominal value of the domestic goods consumed abroad P*S, Pf; Ciy4
needs to equal the amount of foreign goods consumed at home in nominal terms, Pr;Cgs. Thus,

there is balanced trade across countries

C P\ (S P\
YisPus = P,Cy, Y Ph, = PC* and, hence, —> = | =2* Zsls ) (12)
C: PFs Ps
Relative consumption needs to equal the relative prices, i.e. the real exchange rate, S;_.,Ijs and

PHs
Prs”

the terms of trade, The responsiveness of the real exchange rate [terms of trade] is affected
by 1. The higher 7, the less [more] accentuated need to be shifts in the real exchange rate [terms

of trade] for a given change in the relative consumption pattern.

2.4.2 Complete financial markets

In complete financial markets, defined as comp, attention will be confined to the case where
asset trade takes place after policy decisions are made (see Senay and Sutherland, 2007).°
An asset is traded for each state s of the world, reflected by the term ¥I's = (B sREVs +
BpsSsREV})/Ps — > g ((QH,SBH,S + q;,SBF,S)SSPS*/PS). The same applies in the foreign

> Appendixes 5.4.3 and 5.5 discuss the opposite case.



country. The quantity of securities paying one unit of country H currency in state S purchased
by the household in country H equals Bp s and Bp s, respectively, while the pay-offs equal
(Bu,sREV; + Bp sSsREV}). The price for one unit of a security paying off in country H cur-
rency in state S is equal to ¢, ., while 4. ¢ 1s the price of the security in the foreign country
paying off in state S. State-contingent assets are in zero net supply. The appendix shows that the
risk-sharing condition ensures that contrary to the segmented market case, relative consumption
has to equal the real exchange rate adjusted by the relative security prices

% _ qHs Ssps*
C; dps Ds

(13)

If, for example, q,, /¢% < 1 it must hold that C;!/P, > C:~1 /S, P} for (13) to be valid ex ante.
An additional unit of consumption is more valuable to the domestic household. The domestic
household needs to compensate the foreign household for providing insurance to the domestic
economy when ¢, /q; < 1 via higher purchasing power so that SsP; > Ps.

Having described the international financial market structures, this section continues and
illustrates their general implication for macroeconomic volatility and welfare. Since welfare will
depend on the ex ante expected level of consumption and labour, it is necessary to solve the
model in ex ante expected terms, which depend on the second moments of the variables. Those

are determined by the model’s ex post solution.

2.4.3 Economic variability (ex post solution)

The realised deviations of the endogenous variables are conditional on the financial market
structure, fms. To see this, a first order approximation around the deterministic symmetric
equilibrium for K = K* is taken. It is defined for any variable X that x = In (%) and %ﬁ ~
x40 (), where X is the value in the deterministic equilibrium. Note that terms of order O (¢)?
and higher are ignored in the solution. Financial markets come into play via relative consumption

and the nominal exchange rate. From (12) and (13), we derive relative consumption as equal to

(cs—c)’=-(A—-(2-—n—n%))ToT¥, (cs—c)™ =—(n+n*—1)ToTL™?, (14)

S

up to a first order expansion, whereby A =1 — (1 — ) (n* + n).® The different financial market
structures imply that consumption differentials need to be adjusted via the terms of trade,
TngmS. Consider the case where ¢, > c}. To be compensated for the lower relative consumption,
foreign households require more purchasing power. The terms of trade decline. Thus, the

terms of trade adjustment is a vehicle of wealth distribution. To ensure the relatively higher

6To ensure that A > 0, it is assumed that 7 is at least greater than 1/(1 + n), see proposition 1.



consumption, the home economy has to produce more goods, as shown by the output equation

under the different financial market structures,
159 = yi? = — (1 —n) ToT.™ + 39, 190MP = y7"™ = — (1 — n) AToT""P + 0P, (15)

which follows from the resource constraints at home, equation (4), in conjunction with (14). The
fall of the terms of trade causes c.p. output to increase. Aslongas A > 1, domestic output will be
more responsive to terms of trade changes in complete than in segmented international financial
markets. Thus, a deterioration of the terms of trade raises domestic output more strongly in
complete international financial markets. The terms of trade are low when the domestic goods

price [nominal exchange rate] is low [high],
fms __ * fms
ToT!™® = pys — pps —s.™°. (16)

Terms of trade are affected by the financial market structure via the nominal exchange rate,

sf™s. From (12), (13) and the relative money demand the nominal exchange rate becomes

a(l—A)

syro = LB i yr - A0 A ke ana s = (i ()

S A S

In segmented financial markets, in comparison to the complete financial markets situation, the
nominal exchange rate depends not only on the relative money supplies but also on the relative
supply disturbances at home and abroad, k and k*. When the elasticity of substitution is n > 1,
nominal exchange rate movements in segmented financial markets are mitigated by the factor

A > 1, and so are the terms of trade. From the money supply relationship (8), consumption is

affected by movements of the terms of trade and money supply,
c. = mfms + (1 o n) TOTfms . d *fms _ o xfms ok fms o«
s =ml! ! pus and c; =m} (1 =n*)ToT! Prs- (18)

Realised domestic [foreign] consumption increases [decreases] the higher the terms of trade, due
to higher [smaller] purchasing power, and the higher is the domestic [foreign] money supply.
Foreign and domestic prices depend on the supply shocks, the respective money supplies as well

as the nominal exchange rate

gms = - (1 - n) TOTgms + PHs, PHs = & (mgmg + k) ) qus = PHs — ngsa (19)

pifms = (1 —n*) ToTI™ + phy,  Phe = (M +K*),  pps = P, + 517

Overall, financial market integration induces a higher macroeconomic volatility when the expen-

diture switching effect and, hence, A > 1, exists.
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2.4.4 Welfare (ex ante solution)

The main focus of attention is on the welfare performance of alternative exchange rate regimes
when the domestic economy is small (P* — oo and n* — 1) and moves towards internationally
integrated financial markets. Before assessing the exchange rate regimes it is instructive to assess
the foreign and domestic welfare functions in more detail and to discuss how financial market
integration affects welfare. The model described above provides an exact second-order solution
to welfare which can be derived from the utility of agents. It is assumed that the utility of real

balances is small enough to be neglected. Ex ante welfare can therefore be expressed as
E_y(W/™) =E_y (InC/™) — E_y (KL/™),

and similarly for the foreign country. Welfare is increasing in expected consumption and decreas-
ing in expected disutility of work effort. The model outlined above is not log-linear so that it
becomes necessary to solve the model by a second order approximation around a non-stochastic
steady state, whereby E_; (%j) ~ FE_1(x)+ E*IT(XZ) + 0(5)37 with E_q (x?) + 0(5)3 =
E_, ((lnX —FE 4 (lnX))Q) = 02 and K = K* holds. The appendix shows that taking a

second-order approximation of the welfare function yields
E_, (mes) = E_l(cfms) and E_ (w*fms) = E_l(c*fms), (20)

in which case terms of order O (5)3 are ignored. Since welfare depends on the ex ante expected
level of consumption it is necessary to solve the model in ex ante expected terms, which depend on
the financial market structure and the monetary policy chosen by the home and foreign country.
To assess the effects of international financial market integration on the domestic economy, it is

necessary to specify the behaviour of the foreign monetary authority.

Foreign welfare From the money demand equation (8) expected consumption abroad equals
E_q(cf™) =—(1-a) Ry ,» for n* — 1. (21)

Taking a second-order approximation of the foreign pricing equation (11) it follows that

* 2
* E—l[(PF 1)2] Tps
Ry, = E-1(pp2) = 5 : = 2“-

(22)

Foreign prices are increasing in the variability of flexible goods prices, a?)} - Then from (21),
(20) and (22) welfare in the foreign country can be simply expressed as

a2,

E_y(w)=—(1—a) =3, (23)
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regardless of the financial market structure. From (23) it follows that an inflation rule that
stabilises foreign prices is a natural benchmark for the foreign economy. To ensure such a target,
the foreign economy sets its money supply so that deviations from foreign inflation, induced by

movements of the foreign price level, equate to zero, 7§, — E_1 (75;,) = 0, and, hence

mi = —k+0(e)’, with 7}, = pj, — pjr, and pp, = a(m™ + k) +0 (). (24)
. *K* kKT *K _ «K 3
The feedback coefficients are 6., = 0., = 1, and o5, = d.,,,, = 0. The foreign monetary

policy rule ensures that 0127} ) and, hence, the risk premium R, equals zero.”
Domestic welfare On this basis, the domestic welfare can now be assessed. International
financial markets affect home welfare via their impact on domestic consumption. From (12),

expected consumption in segmented international financial markets simply equals
E_1 () = E_1 (yy?) + E-1 (py” — p™). (25)

Expected consumption and, hence, welfare is increasing in the real value of domestic revenue.

In complete international financial markets it follows from (13) that

E_, [((Rev — Rev* — s)comp)Q}

By (¢mP) = By (5™ ) + By (™ — p™) + 2

(26)

In complete financial markets, expected consumption increases not only in the real revenue but
also in the variability of revenue between the home and foreign country. When the revenues
between the home and foreign country are not perfectly correlated, the two countries are able to

provide insurance among each other. The benefit of the insurance equals
(Rev _ Rev* _ S)co’rnp_|_0 (8)2 _ (y%?mp 4 p?;mp)_ (y;comp + p;?mp) — (1 _ ’I’L) (1 _ A) ToTcom?.

Note that an increase in the relative revenue term represents a rise in the insurance value of
home assets. This causes expected consumption and, hence, welfare to increase in complete
financial markets. In segmented financial markets there is no trade in international financial
assets and therefore no such insurance possibility. This insurance possibility in complete financial
markets will be relevant when evaluating the risk premiums under the different financial market

structures. The risk premium depends on the financial market structure and equals

RIms — E_1[[(pra + (P —p) + (yrr — c;)Q — (P = p) + (ym — ©))*J/™]

"It is optimal from a perspective of a global planner to stabilise the population-weighted domestic inflation
rates in both countries. Since the foreign economy is large relative to the rest of the world, the foreign monetary

policy rule (24) coincides with that of the global social planner.
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p
Ry, = 2H’1 and (27)
2
Reomp TP A ) (1 =y gtome (28)
PH,2 - 2 ToT,pm,1’

where a second-order approximation of (11) has been taken and (15) as well as (19) are utilised.
The risk premiums reflect the fact that prices need to be set before shocks are realised. The
risk premium increases with the volatility of flexible goods prices, Ui}}’_"f' Fixed-price producers
would like to adjust their prices as the variability of flexible goods prices increases, due to the
supply shock K. However, they are not allowed to do so and require a higher risk premium to be
compensated. The difference between the two risk premiums (27) and (28) under the considered
financial market structures is reflected by the covariance between terms of trade and flexible

goods prices, o v, = 0. Fixed-price producers can utilise financial markets as hedge against

comp

ToT\pi 1 when

the uncertain realisation of the supply shock, which is reflected by the term o
trade in state-contingent assets is possible. Terms of trade tend to be high when domestic goods
prices are high. Higher terms of trade imply higher prices for exports, which reduces foreign
demand for A > 1. This reduces the goods supply to the foreign country and, hence, costs

of work effort. As a consequence, the domestic risk premium declines under complete financial

comp

markets when op7

> 0, with implications for welfare.
Expected consumption and, hence, welfare increases with expected output. Given the re-

source constraint (4) and the realised relative consumption levels (14), expected output equals

E(yy®) = —(1-a)RyY,, (29)
2
com com OoTecomp
B (yg™) = —(L-a)Ry? — (1-n)" (1 A)* —Loiene, (30)

The risk premium RS™*

s enters the expected output negatively, regardless of the financial market

structure. A lower risk premium makes domestic goods cheaper. This increases demand and,
hence, the output of the home country. The more volatile the terms of trade, 0% pcoms, the
higher is the demand variability for domestic goods. This negatively affects the expected output
in complete financial markets. Thus, consumption rises via expected output and ,therefore, when
the risk premium or terms of trade volatility is low.

Expected consumption also increases by the relative price of domestic goods, which induces
a higher purchasing power for domestic households. From (3) and (11), this can be expressed as

By (pi? — per) = (1—n)((1-) R, +n(n —i) (A+(7—1) (1 —n)) Tag=ee)

(31)

(1—N)((1—0)Rcomp+(77—1)(nA+(77—1)(1—n)(1+2n))%%).

By (py™ —p™) = e

A
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The variability of the terms of trade, 02T0Tfm, brings about relative price changes. The relative
price change improves the purchasing power of domestic households and is reflected in a higher
expected relative price of domestic goods. In other words, when home and foreign goods are sub-
stitutes, n > 1, households would like to switch between goods for a given relative price change.
Relative price changes are generated by the volatility of the terms of trade, UQTOTfmS, which
allow to keep the price of the consumption basket at the desired level. Thus, aQTOT fms iDCTEases
expected consumption when 1 > 1. The expected relative price of domestic goods increases as
the risk premium for domestic goods becomes higher. This provides domestic households with
more purchasing power because foreign goods are relatively cheaper for domestic agents than

home goods are for foreign households. This has a positive effect on expected consumption.

2

Torfms ON expected

Equations (29)-(31) show that there are opposing effects of Rggz and o
output and relative prices with implications for the country’s monetary policy and welfare. If
the monetary authority reduces the risk premium on domestic prices, this increases expected
output but decreases the expected relative prices and, hence, purchasing power. The opposite
effects occur if the monetary authority minimises terms of trade volatility. Thus, the monetary

authority has to consider competing objectives, namely stabilising the prices of domestically

produced goods as opposed to the terms of trade.

2.4.5 Trade-off between stabilising domestic prices and terms of trade

The size of this trade-off depends on the financial market structure. To see this more clearly,
domestic welfare will be expressed by the risk premium and the terms of trade volatility. From
equations (25) and (26) in conjunction with (29)-(31), welfare in segmented and complete inter-
national financial markets can be simply expressed as

2
0" tms

2
g ms ms
By (wim) = —(rfms (1 = ) 220 pfip TRime opfme (1 — ol ) (32)

PH,1 92 ToT,ppy 1

Thus, domestic welfare depends on the variability of domestic prices and terms of trade. Their
impact on welfare depends on the weights in the welfare function, T[,I’?f, Tims and TJTCZ’Tpr’l,
respectively. The welfare weights are defined in more detail in equations (33)-(36). Their sign
and value are affected by the financial market structure, home bias in consumption, n, and the

expenditure switching effect, 7:

Ty, —tg - (P08, -

PH,1 PH,1 A

T = (1) (1) (SRR (30
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] e e | (35)

Yoot = 1 —A) (1 —n) Y0P and Y57, =0. (36)

To interpret the welfare weights in more detail, the following proposition can be stated:

Proposition 1: When the domestic economy is open to trade, n < 1,

a) Tp09, = YoomP are strictly positive for n > 1/(1+n) and decreasing in (1 —n).

PH1

Proof The claim made in proposition 1 follows from (33)-(36).H

The implication of proposition 1a) is that in the extreme case when n = 1/(1+n), the weights
T = TP0"P are zero and welfare depends only on the volatility of the terms of trade. To
ensure that both the volatility of the terms of trade and the risk premium on domestic goods
prices are arguments in the welfare function, attention will be confined to parameter sets which
ensure that the weights T7%0 = T79"P are positive. Proposition la) illustrates that the need to
stabilise domestic goods prices becomes less important the smaller the home bias in consumption,
i.e. the smaller n is.

Proposition 1: When the domestic economy is open to trade, n < 1,

b) Y59 > Y700 for 1>n > 1/(1+n), Y3, = Y30 for n =1 and Y355 < Y3007 for

n > 1 in absolute terms.

Proof The claim made in proposition 1 follows from (33)-(36).1

Proposition 1b) shows that the financial market structure has a direct impact on the terms
of trade weight T;T; The weight of the terms of trade variability in the welfare function is
higher in complete than in segmented markets when 7 > 1.

Proposition 1: When the domestic economy is open to trade, n < 1,

¢) Y359 and Y0P are strictly positive for 1 > n > 1/(1+ n), zero for n =1 and strictly

negative for n > 1 and increasing in (1 —n) in absolute terms;

d) T;?:Tlf’myl is strictly positive for 1 >n > 1/(1+mn), zero for n =1 and strictly negative for

n > 1 and increasing in (1 —n) in absolute terms.

Proof The claim made in proposition 1 follows from (33)-(36).1
In a closed economy, n = 1, the variance of the terms of trade and its covariance with
domestic goods prices are irrelevant. In this case, monetary policy needs to concentrate only on
stabilising the variability of domestic goods prices, regardless of the financial market structure.
When 1 = 1, it is clear from (33)-(36) that welfare depends only on the volatility of domestic

goods prices aifms. Furthermore, the structure of the financial markets will be irrelevant. A

H,1
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welfare-oriented monetary policy only needs to stabilise the domestic producer price index. This
result has been frequently analysed in the literature. Therefore, the remaining part will assess
the case where 7 > 1.8 Consequently, the volatility of the terms of trade and the covariance with
domestic goods prices contribute positively to welfare. However, the positive contribution of the
covariance between domestic goods prices and the terms of trade on welfare will only occur when
financial markets are complete, see (36) and proposition 1d).

When financial markets are segmented, equation (36) shows that domestic welfare is unaf-
fected by the interplay between domestic prices and the terms of trade. Only the coefficient
Y79, in addition to T;’jgl affects welfare. The lower the variability of domestic goods prices, the
higher is the volatility of the terms of trade. Consequently, a welfare-oriented monetary policy
should therefore stabilise domestic goods prices, letting the nominal exchange rate and, hence,
the terms of trade variable, when financial markets are segmented.

In the case of complete financial markets, proposition 1c¢) and 1d) illustrates that both a higher
volatility in the terms of trade and a higher covariance between the terms of trade and flexible
goods prices make a positive contribution to domestic welfare when n > 1. The covariance
term provides a financial market hedge against the uncertain realisation of the supply shock.
Consequently, sticky-price goods producers require a lower risk premium.

The covariance increases when domestic goods prices are high, leading to higher terms of
trade. This allows home agents to consume relatively more goods for a given level of work
effort, due to higher purchasing power. Therefore, the covariance between terms of trade and
flexible goods prices makes a positive contribution to expected welfare. Since the covariance is
proportional to the variability of domestic goods prices a higher covariance can be obtained only
when domestic goods prices are allowed to fluctuate. Consequently, a welfare-oriented monetary
policy needs to allow for variation in domestic goods prices in complete financial markets. This
causes the terms of trade volatility to decline. Thus, the following proposition can be formulated:
Proposition 2: When the domestic economy is open to trade, n < 1 and n > 1 international
financial market integration causes a monetary policy trade-off between stabilising domestic goods
prices as opposed to stabilising the terms of trade.

Proof The claim made in proposition 2 follows from the optimal monetary policy, which is
derived in detail in appendix 5.6.H
In segmented financial markets, a welfare-oriented monetary policy needs only to stabilise

domestic goods prices, letting the terms of trade vary freely. When financial markets are com-

8Obstfeld and Rogoff (2000b) survey the literature on the elasticity of substitution and quote estimates of
between 1.2 and 21.4 for individual goods. The real business cycle literature uses values of around 1.5 (Chari,

Kehoe and Mc Gratten, 2002). Adolfson et al. (2007) provide estimates of n of around 11.
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plete, the monetary authority should allow domestic goods prices to fluctuate, which reduces
the terms of trade variability. Figure 1 illustrates this in more detail. The implications of this
trade-off will be discussed in the next section, where the analysis concentrates on the different
exchange rate regimes and contrasts the results to the optimal monetary policy, which is based

on maximising the welfare (32) of the domestic country.

3 International asset markets and exchange rate regimes

The exchange rate regimes analysed include a fixed exchange rate regime and two different types
of inflation targeting rules. When the monetary authority aims at targeting domestic producer
price inflation (DI-rule hereafter), mpr = pus — pu_,, it will adjust the domestic money supply

to ensure that 02 = 0. Consequently, the risk premium on domestic goods prices R equals

PH,1 PH,2

zero. Such a policy stabilises domestic producer prices but leaves the nominal exchange rate free
to float. The consequence is that the terms of trade (16) are highly volatile. In the case of a
CPI-rule the home monetary authority varies the home money supply to ensure that the rate of
CPI inflation, moprs = ps — p—1, achieves a target rate of zero and 012, = 0. Movements in the
price level are due to deviations in py 15, as well as s;. The domestic monetary authority needs to
account for differing nominal exchange rate movements under segmented and complete financial
market structures, see (17), to ensure its CPI inflation target. A CPI-rule neither stabilises
domestic goods prices nor the nominal exchange rate completely. Thus, it can be seen as an
intermediate exchange rate regime. Given an exchange rate peg, the home monetary authority
is assumed to vary the domestic money supply in order to maintain the exchange rate at a target
rate S, so that 02 = 0. It follows that the terms of trade volatility is reduced while the variability
of domestic goods prices is amplified.

K*
fms

Table 1 illustrates the monetary feedback coefficients 5?,”3 and ¢ of (9), which ensure
the exchange rate targets. Table 1 shows that only a float (DI-rule) leaves the money supply
unaffected by a movement towards financial markets. This result is due to the fact that domestic
flexible goods prices are not influenced by exchange rate movements and, hence, are unaffected by
financial market integration. Thus, a monetary policy rule of stabilising domestic goods prices
is completely inward-looking. There is no need for monetary policy to react to international
financial market integration. This is in clear contrast to the other two exchange rate rules.
Table 1 shows that a peg as well as an intermediate exchange rate regime (CPI-rule) require the
money supply to respond differently to supply disturbances in the process of financial market

integration when o > 0. When international financial markets are integrated the monetary

authority puts a higher weight on foreign than domestic supply disturbances, 551; [seg > 0 5 PJcomp
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(5§Egse9 > (5§Egmmp) and 65 precy < 08 b reomp ((5113{;9569 < 5§;gmmp) in absolute terms.

From Table 1 in conjunction with (9) and (15)-(19) the model’s endogenous variables under
the different monetary policy rules are derived. Table 2 summarises the expressions. Table 3
shows that the variances of terms of trade, the nominal exchange rate as well as domestic goods
prices are symmetrically affected by home and foreign supply shocks while consumption and

output are not.

3.1 Trade-off between stability of domestic prices and terms of trade

The (relative) prices depend on the financial market structures and their interplay with the
monetary policy rules.
Proposition 3: When the domestic economy is open to trade, n < 1, and prices are partially

flexible, 0 < a < 1,

a) terms of trade volatility is higher in complete financial markets than in segmented financial
markets for n > 1, identical for n = 1 and smaller for 1 > n > 1/(1 +n), regardless of
the exchange rate regime while UQTOTDI > UQTOTCPI > U%OTPEQ, regardless of the financial

market structure;

2 . . . . 2 2
b) 0% rerr is decreasing in (1—n) while 0%, 1o and 05 1., are unaffected by trade openness

in complete financial markets;

¢) domestic price volatility is higher in complete financial markets than in segmented financial
markets for n > 1, identical for n =1 and smaller for 1 >n > 1/(1+n), given a peg or

CPI-rule while aipeg > Uicm > aim , regardless of the financial market structure;
H,1 H,1 H,1

d) Uicp, is increasing in (1 —n) while Uim and U2p€g are unaffected by trade openness in
H,1 H,1 Pp.1

complete financial markets.

Proof The claim made in proposition 3 follows from Table 3.0

The implication of proposition 3a) and c) is, that financial market integration leads to higher
terms of trade and domestic price variability when the expenditure switching effect exists, n > 1.
However, the strength of this effect depends on the exchange rate rules. A fixed exchange
rate regime [DI-rule] will always mitigate [amplify] the terms of trade volatility but increases
[dampens]| the response of domestic goods prices. Figure 2 illustrates this. Figure 2 also shows
the optimal monetary policy response (solid line). The optimal monetary policy ensures very
little domestic price variability when financial markets are not integrated (see column (1)). As a

consequence, there are highly volatile terms of trade, as illustrated by column (2). Compared to
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the optimal monetary policy, a peg and a CPI-rule produce too much price and too little terms

of trade variability when financial markets are segmented (see columns (1) and (2), respectively).

Columns (1) and (2) of Figure 2 show that the DI-rule best fits the optimal monetary policy.
When international financial markets are integrated, the picture looks different. Proposition

1c) and d) have shown that when there is some degree of trade openness, n < 1, terms of trade

comp

volatility and the covariance O ol pirs

are important for welfare and monetary policy needs to
account for this. The optimal monetary policy will place a relatively higher weight on stabilising
domestic price than on terms of trade variability when financial markets are integrated. This will
be more accentuated the more open the economy becomes, i.e. the larger (1 — n) is. Columns
(3) and (4) of Figure 2 illustrate the optimal domestic price and terms of trade responses (solid
lines). Proposition 3b) and d) shows that a CPI-rule comes closest to this pattern (see Columns
(3) and (4) of Figure 1).

In summary, the optimal monetary policy responses show that financial market integration
causes a policy trade-off. When financial markets are not internationally integrated, the domestic
goods price should be stabilised and the terms of trade vary freely. However, when financial
markets are integrated, the optimal monetary policy should let the domestic goods price vary
relative to the terms of trade. In segmented financial markets, a float (DI-rule) comes closest to
this pattern while in complete financial markets, the intermediate exchange rate regime (CPI-

rule) best matches the optimal monetary policy responses.

3.2 Welfare

Proposition 3 has direct implications for domestic welfare. Equation (32) in conjunction with
Table 3 allow to state the following proposition.
Proposition 4: When the domestic economy is open to trade, n < 1, and prices are partially

flexible, 0 < a < 1,

a) domestic welfare will be always higher in complete financial markets than in segmented

financial markets regardless of the exchange rate regime;

b) domestic welfare will be the highest under a DI-rule and the lowest under a peg when

financial markets are segmented;

c) domestic welfare can be the highest under any of the exchange rate regimes when financial
markets are complete, depending on the interplay between the expenditure switching effect,

n, and the degree of home bias, n.

Proof The claim made in proposition 4 follows from equations (32)-(36), Table 3.1
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Proposition 4a) shows that financial market integration will be always welfare-improving,
regardless of the monetary policy rule. This is due to the fact that in complete international
financial markets households are able to trade in state-contingent assets with each other to insure
against the uncertain occurrence of supply shocks at home and abroad.

In international segmented financial markets, trade in state-contingent assets is not possible.
Cole and Obstfeld (1991) have shown that in such a financial environment, a freely floating nom-
inal exchange rate can provide a risk-sharing role because it can be used as a vehicle of wealth
distribution by allocating production efficiently across countries when they are hit by supply
disturbances. A DI-rule allows the nominal exchange rate to float freely. Consequently, in seg-
mented financial markets, welfare will be the highest under the DI-rule as shown by proposition
4b). Column (1) of Figure 3 illustrates this for varying values of 7.

In complete financial markets, households can trade in state-contingent assets. Fluctuations
in the nominal exchange rate are not exclusively necessary to allocate production and con-
sumption efficiently across countries. The state contingent assets are also a vehicle of wealth

distribution. Financial markets allow fixed-price producers to hedge against their inability to

comp

ToT,pr. = 0, which makes a positive contribution to welfare. A monetary

adjust prices when o
policy that stabilises domestic goods prices eliminates this financial market hedge. This creates
relative welfare costs to the economy. Monetary policies of stabilising CPI-inflation or the nomi-
nal exchange rate allow for volatility of domestic goods prices and terms of trade and, therefore,
facilitate fixed price goods producers to draw on the financial market hedge. This can be welfare
improving in integrated financial markets. As a result, the latter rules perform better than a
policy of domestic price stabilisation in welfare terms when the economy is open to trade and
the expenditure switching effect exists, see proposition 4c¢) and Figure 3.

Figure 3 illustrates the discussion by comparing the welfare performance of the three exchange
rate rules in segmented and complete financial markets. A DI-rule which reflects a flexible

exchange rate regime provides the highest welfare and comes closest to the optimal monetary

policy rule (solid line) when financial markets are segmented (see column (1)). When financial

comp

ToT.py ,» Plays an important role in the

markets are integrated, the financial market hedge, o

comp

evaluation of welfare. When o777,

> 0, home agents can consume relatively more goods for
a given level of work effort. This makes a positive contribution to welfare. This effect will be
amplified the higher the expenditure switching effect, n > 1, is and the more open the economy
is to trade. Column (2) shows that relative welfare under an intermediate exchange rate regime
(i.e. CPI-rule) and a peg increases compared to a float (DI-rule), the larger is  and the smaller

is n. For intermediate values of 7 welfare is the highest under a CPI-rule. If the expenditure

switching effect is large and home bias small welfare is the lowest under a DI-rule. This is true
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regardless of the relative size of the domestic and foreign supply disturbances.

3.3 Domestic output and consumption volatility

From Table 3, it follows that no single monetary policy rule dominates in stabilising both do-
mestic output and consumption variability. Proposition 5 shows that the variability of the
macroeconomic variables clearly depends on the degree of financial market integration.

Proposition 5: When the domestic economy is open to trade, n < 1, prices are partially flexible,

0<a<l,and o2 =oi.,

a) output volatility is higher in complete financial markets than in segmented financial markets

for n > 1, identical for n = 1 and smaller for 1 > n > 1/(14+n), regardless of the exchange

2

Y

rate regime, while 02,, < 02cp; < 0% p., [02
Yu Yu Y Y

pr > 0°cpr > ajpcg] when financial markets
H H H

are segmented [complete];

b) consumption volatility is higher in complete financial markets than in segmented financial
markets for n > 1, identical for n =1 and smaller for 1 >n > 1/(1+n), regardless of the
exchange rate regime. Consumption volatility can be the highest under any of the monetary
policy rules, depending on the interplay between the expenditure switching effect, n, and the

degree of home bias, n.

Proof The claim made in proposition 5 follows from Table 3l

Financial market integration leads to higher output and consumption variability when the
expenditure switching effect exists, n > 1, as shown in proposition 5a) and 5b). However,
monetary policy is able to influence the variability. Proposition 5a) and 5b) shows that a DI-
rule will always mitigate the output volatility when financial markets are segmented. Columns
(1) and (2) of Figure 4 illustrate that the output and consumption responses of a DI-rule are
closest to those chosen under optimal monetary policy (solid line). This is due to the fact that,
in segmented markets, the nominal exchange rate acts as a shock absorber and mitigates the
responses of output and consumption given domestic and foreign supply disturbances. Columns
(3) and (4) of Figure 4 show that this does not hold when financial markets are integrated. In
complete financial markets, the nominal exchange rate induces too much volatility. Consequently,
output volatility will be the lowest under an exchange rate peg. The intermediate exchange rate
regime (CPI-rule) almost replicates the optimal output response in complete financial markets.
This is also true with respect to consumption volatility. However, the exchange rate peg provides
the lowest variability in consumption when the economy is not too open to trade. The top row

of Figure 5 shows that the results also hold when domestic supply shocks are relatively higher,
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ie. 02 > o7.. When o < o}. the output volatility ranking as discussed in proposition 5a)
remains unchanged. However, consumption volatility of an exchange rate peg can be either the
lowest or the highest in segmented financial markets, depending on the degree of home bias, (see
bottom row of Figure 5). When international financial markets are integrated and o3 < o%., the
consumption volatility ranking is reversed. The volatility of consumption is the highest under a

fixed exchange rate regime and the lowest under a float (DI-rule).

4 Conclusion

In this paper the effects of international financial market integration on the welfare ranking
and macroeconomic volatility of alternative exchange rate regimes in small open economies is
examined.

The first key finding of this paper is that financial market integration introduces a monetary
policy trade-off between stabilising domestic goods prices as opposed to the terms of trade.
When international financial markets are segmented it is preferable from a welfare perspective
of a small open economy to stabilise domestic goods prices and to let the nominal exchange rate
float freely. However, when financial markets are integrated, a welfare oriented monetary policy
should allow domestic goods prices to vary. This mitigates the exchange rate volatility and,
hence, terms of trade volatility.

The second key finding of this paper is that the welfare ranking of different exchange rate
regimes in a small open economy will change in the process of international financial integra-
tion, which can be explained as follows: A float which prevents domestic goods price inflation
is superior to alternative exchange rate arrangements when international capital markets are
segmented. By contrast, when international capital markets are integrated, an intermediate ex-
change rate arrangement and a peg can perform better than a float in terms of welfare, as they
allow for domestic price variability and mitigated terms of trade movements.

The third key finding is that no single exchange rate regime outperforms in stabilising both
domestic consumption and output variability in the process of international asset market inte-
gration. In segmented financial markets output and consumption responses are the lowest under
a float. This is due to the fact that, in segmented markets, the nominal exchange rate acts as
a shock absorber and mitigates the responses of output and consumption given domestic and
foreign supply disturbances. This does not hold when financial markets are integrated. In com-
plete financial markets, the nominal exchange rate induces too much volatility. Consequently,
output volatility will be the lowest under an exchange rate peg.

In conclusion, a change in the monetary authority’s nominal target, a switch from a floating
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exchange rate towards exchange rate stabilisation, can become desirable in terms of welfare in
the process of international financial integration. Consequently, it is not necessarily true that
giving up the possibility of nominal exchange rate adjustment is costly, as outlined by Friedman
(1953) and Mundell (1968), even if the small open economy is hit by real shocks which require
relative price adjustments. On the basis of an explicit welfare comparison the advantage of
flexible exchange rates does not necessarily hold in the process of international asset market

integration.
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5 Appendix

5.1 Risk sharing condition

To derive equation (13) notice that from the equilibrium budget constraint, it follows that

consumption levels in state s are equal to

REV/(SP* P*REV™/(P* % «  REV/(SP* P*REV*/(P*
_ Tt BRI ) ) s p . 4 THET) 4 BREVNE))
C = _— and C* = — . (37)
9y Pray P 9y Pray
(56 + 557) (56 + 557)

The no-arbitrage conditions imply the security prices across different states of natures

REV REV*
SP* P
E_ REV/(5P*)  P*REV*/(P*) E_y REV/(5P*) _ P*REV*/(P*)
( + T+P* ) ( + T+P* )

QHS:E REV/(;r::) P*REV*/(P*)\_1 and q;S:E REV/(?::) P*REV*/(P*)\_1)
-1 (( pr T I+P* ) -1 {( R I+P* )

(38)
Utilising (37) and (38), the risk sharing condition equates to

%:qHS SsPS*
C:  apy Ps

which is equation (13) in the main text.

5.2 Ex ante solution

A second-order approximation around the deterministic symmetric equilibrium for K = K*

is taken. It is defined for any variable X that E_; (x) = E_; (In (%)) and E_; (%) ~

E_q(x)+ E*%(xz) + 0 (¢)®, where X is the value in the deterministic equilibrium. Furthermore,
E_1(x®)+0 ()P =FE_, ((lnX —FE_1(In X))z) = 02, in which case terms of order O (¢)* are
ignored. Given the definition of the price indices, equation (3), the following is true under the
different financial market structures:

(ToT)?
2

E_y (p") = ((1 =) E_y(npu2+ (1 —=n)pr2) + (1 —n) E_y(as+n (1 —n) )7,

A similar condition holds in the foreign country. For the expectational prices, the following risk

premiums are derived:

Eo (prm?S> = Rly and B (pg,gw) =Ry — E_y (') as well as
B (o) = R and By (pf3°) = RIS+ B (51).
The volatility of the terms of trade is defined as
E_y[(ToT"™ )2 02 ppme  Togme + Onpme + Oorme =2 (ol + otz —ot)
2 N 2 - 9
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From the relative money demand (8) and the determination of relative consumption levels under

segmented markets (12) one can establish

se se 2 * * ToT=¢9)2
(1= A) (1= a) (R~ R3za,) + (L= )" (0 (L—n) = (1 — ) 0
A .

E 1 (s°9) =
(39)
In complete financial markets, it follows from (8) and (13) that E_; (s¢o™P-befere) = and
(1 - A) (1 - a) (R — REgm)
A

L) (@4 1) (1= ) - 20+ 1) (L m) T
A .

E_ 1 (scomp)

(40)

The above expressions can be used to derive expected consumption for the two countries. From
the money demand equation (8), it follows that expected consumption equals E_; (¢) = —E_; (p)

for E_1 (m) = 0. Hence,

(Ton"”)2
Eoy (™) = (1=n)(Ea(ToT/™) —n(l—n) =) - (1-a)R]",  (41)
(TonmS>2
BA(E™) = () (BT () o)) ayrtz

2

The expected terms of trade depend on whether the economies allow for trade in state-contingent
assets. From the relative money demand (8) and the determination of relative consumption levels

in segmented markets (12), one can establish

(1—a) (RES, — R ) + (1 =) (n(1—n) —n* (1 —n*)) TT0°
E_1 (TOTSeg) — ’ F,2 ~ . (42)

In complete financial markets, it follows from (8) and (13) that

E, (ToTC"mp—bef ‘”"6) = (1 a) (R — R™) and (43)

PH,2

(1 _ Oé) (Rcomp _ Rcomp)

PH,2 P2

A
+(1 _77)2 (2n+1)(1—n)— (2n* +1) (1 —n*)) MQ

A

E_y (ToTe™?) (44)

These equations form the basis for the derivations of section 2.4.4.
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5.3 Price setting and demand relationship

Equation (11) has been derived on the basis of (4). From (4) in equilibrium, the labour supply

to the flexible and fixed-price goods firms equals

Liq Yu1=1/a(Cu1+P*Chy),

Lps Yo =1/(1-a)(Crha+ P*Cy,), respectively.

The demand equations yield

P
Cri+Cy = af ;,1)_1 (Cu +P*Cyy),
H
P
Cra+Chy = (1=0a)(52)7" (Cu+P"Chy).

Overall market clearing requires that total output equals total demand, so that
Yu = (Cy+P*Cy).

Hence, (45) and (46) become

P, P,
Cra+Ciy = () and Yirg = (—) "'V,
’ Py Py
* _ PH,? -1 _ PH,Q -1
CH_’Q + CH,2 = (1 - Ol) ( ) YH and YH’Q = ( ) YH.

PH PH

5.4 Disutility of work effort

From (47) and (48), equations (45) and (46) can be written as

P
Luy = (57 (Cu+P°Chy),
H
P
Ly, = (%)_1(CH+P*C;I)'
H

Multiplying the above equation with K and taking expectations yields

P,

E_(KLy,) = E_ [K( ];j;)l(CH-i-P*C}})],
P,

E_(KLys) = E_y [K( ;;2)*1 (CH+P*C’;I)].

Utilising the price equations (10) and (11) results in

P * *
E_1(KLy1) = E_4 [Pg (Cu+P CH)} :
P,
E_(KLys) = E_, {Pg (Ch +7>*c;;)} .
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Multiplying the constraint (4) with K and taking expectations yields

E 1 (KL)y=FE_i[aLlys+ (1 —a)Lys].
Utilising (50) and (51), the disutility of labour equals
E_(KL)=E_, [PH (Cy + P*Cfl)} .
PC
From the total demand equations

P -n . . PF -n N
CH:n<;I) CandCH:(l—n)(PiI) c*,

equation (53) becomes

_ «\ 1—
n(5) T PC+ (1-n) () spect
PC

E_ 1 (KL)=E_,

5.4.1 Segmented financial markets

From the financial market condition (12), the disutility of labour (54) equals

B PH 1-n P;I 1—n SP* (1—m) PH —(1-n)

- n<31)1_n+(1—”)(%{1)1n (pF>1—n

P

PH 1-n PF 1-n
E_(KL) = n <P> +(1—-n) (P) . From (3), it follows that
P\ " Pp\' "
1 = n (;) +(1—n) <;) , so that
E_1(KL) = 1 in segmented financial markets.

Consequently, a second-order expansion of (55) yields

(I+ (I + k)Q)SEQ} .

o+ —5—

5.4.2 Complete financial markets: after

From (53), we have

P * *
E_1(KL) = E_, {Pg Cu+P cH)}
P
E_(KL) = FE_ LDZ,YH}.
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We start with the case of the small open economy, P* = oo and, hence, n* — 1. Then the case
of two equally sized countries, P* = 1 and, hence, n = n*, is illustrated.
For P* = oo in conjunction with (7) and the financial market condition (13), the disutility

of labour equation (53) can be utilised to arrive at

Py
E_(KL) = E_i|=%Y,
1( ) 1 _PC H:|
_ g [PuYuSP
- 7' spr PC
[REV ., .qr
= B |—C 122
! L SP* qH:|
REV REV”
E_(KL) = E_ —Cc
E
For n* — 1, it follows that P*C* = PpY; = REV™ so that
REV Lok
E_(KL) = E_; —Cc* 'L ]
| SP EEYV
E_(KL) = 1, (56)

in complete financial markets when asset trade takes place after monetary policy rules are set,
the economy is small relative to the rest of the world. Hence, a second-order expansion of (56)

yields

(I+k)*

E_1 (| + T)Comp =0.

For P* =1 in conjunction with (7) and the financial market condition (13), the disutility of

labour equation (53) can be utilised to arrive at

REV
E L (KL)=FE_1|———|-
LKD) =B | (57)
Now a second order expansion of (57) is taken, which yields
(I+k)* (P +yu—(p+¢))’

B (I+

)=FE_;1 (Rev) +

2 2
Labour supply is convex in the deviations of | and k by Jensen’s inequality. Therefore, the
expected value of E_; (K L) must be increasing in the variability of | and k. This fact is reflected
by the quadratic labour supply relationship. From (15) and (19)

(P +yn—(p+¢)° = ((1—=n)(1—A)ToT)%.
From (7) expected revenue equals

E_1(Rev) = (1-n)(1—-A)E_1(ToT)+(1—n)E_1(s)
+(1—n)n(1—A)Q@
ToT)?
5 -

21— mn(1-A)(1—n)

30



Thus

E_(1+ ( +2k)2) =E_; (Rev) + (P +yH; (p+c))2.
equals
(I+Kk)>
Eo(l+—57) = (L=n) (1= 2)E_;(ToT)+ (1 -n)E_i(s)

+(1—n)(1—A)2@
—2(1-mn(1-8) (- T

(I+k)*

Eo(l+57) = (L=n) (1= 2)E_;(ToT)+ (1 -n)E_i(s)

+(1—n)(1—A)((1—A)—2n(1—n))@ .

Since (1 — A) —2n (1 —n) = 0 we have

E_(1+ @) =(1-n)(1-A)E_;(ToT)+ (1 —=n)E_1(s)

From (40) and (44) it follows that

B |0+ ('Jrk)z)wmp} =0, (58)

2

in complete financial markets when asset trade takes place after monetary policy rules are set,
the economy is equally large relative to the rest of the world.
5.4.3 Complete financial markets: before

From the financial market condition (13), the disutility of labour equation (54) can be utilised

to write

_n (%’)17" PC+(1—n) (1;”2)1_7] SP*C*
PC

E(KL) = E_

_ Py\'" Pi\ ar _
= FE_q|n <P> +(1—-mn) (P* , for P 1. (59)

Taking a second-order expansion of (59) yields

E_, |1+ (|+2k)2)compbefore:| — +(1—-n)(1—A)E_,(ToT)

+(1—n) (1 —n) ((n(1 —n) —n?) — (n*(1 —n*) —n*?))
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(ToT)

2
5~ , the higher is the demand variability for domestic

The more volatile the terms of trade,

goods. This negatively affects the expected disutility of labour. The lower the expected terms of
trade E_1(ToT) the cheaper are domestic relative to foreign goods. This increases the demand
for home products and raises the expected disutility of labour for > 1. The ex post solution
of section 2.4.3 does not change when asset trade takes place before monetary policy rules are

chosen.

5.5 Welfare under complete financial markets: before

Equations (41) and (60) allow to express welfare of the small open economy in complete financial

markets simply by the risk premium R, demanded by domestic fixed-price producers,

2
o
Rona = 8 = (A= 1) (1= m) o5t ",
and the volatility of the terms of trade,
2 2
be e g be g
By (w) = =Yo7 "7 (1 o) oy T SO e b oy, ), (61)
given
T;Zﬁpibefore - 1-A (1 o n) , (62)
comp before
TR = ) (1) (0 (L) (L (1= n) =) (63)
b
Toemr-tefore (1 A)(1-n)(1-A(1-n)). (64)

The implication of (62) is that in the extreme case when 7 = (1+n(1—n))/(1—n?), the coefficient

TZZ? -before is sero and welfare depends only on the volatility of the terms of trade. To ensure

that both the volatility of the terms of trade and the risk premium of domestic goods prices are

arguments in the welfare function, attention will be confined to parameter sets which ensure that

comp_before

the coefficient Y, is positive. It is assumed that n < (1 +n(1 —n))/(1 — n?). This is

qualitatively similar to proposition la). The term Y,y ~before is decreasing in n. The terms of
comp_before

Ropor <0,when1 <n < (14+n(1-n))/(1—n?).

comp_before
Rror

trade variability enters welfare positively, T
As discussed in proposition 1b), the weight T is increasing in (1—n) in absolute terms.
The same is true for the weight TCTOO"TLP p_;if °"®. The weight TCTOO"TL? p—;elf " is strictly positive for
1 >, zero for n = 1 and strictly negative for 1 < n < (1 +n(1 —n))/(1 —n?) and increasing in
(1 —n) in absolute terms.

Consequently, the implications for a welfare-oriented monetary policy are the same as for the
case where asset trade takes place after monetary policy rules are chosen. An optimal monetary

policy would always allow for domestic price variability when the economy is open to trade.
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However, when asset trade takes place before monetary policy rules are chosen, an optimal
monetary policy will be more active. It follows that the volatility of domestic goods prices will
be higher than in financial markets where asset trade takes place after monetary policy rules are
chosen. It follows that, in contrast to the case where asset trade takes place after monetary policy
rules are set, a CPI-rule will always outperform a DI-rule under financial market integration in

terms of welfare for 1 <n < (1+n(1—n))/(1 —n?).

5.6 Optimal monetary policy rules

A welfare-oriented monetary policy aims at maximising welfare of the small open economy,

2

O fms 2
PH, ms g fms ms
E_, (mes) - 7(’1‘;::? (1-a) ;1 + Tg,oT TO; S Tii’;‘fml (1-a) Ug;OT,pHYl)‘ (65)

More precisely, the monetary authority needs to choose the optimal feedback parameters 5?7715
and 6?7;;5, given the foreign monetary policy rule. To find the optimal feedback parameter,
domestic goods prices and the terms of trade are expressed in terms of 5meS and 5?,;5. From

(9) and (19) domestic goods prices equal

p;;g = (1 =+ (Sig) k + 6£gk* and (66)
peomr (1 + 5§0mp) k+ 05, k.

Utilising equation (9) and (16), the terms of trade under the different financial market structures

are written as

5§§g—a(1+5ﬁiy)k (1—a)68 +1

ToT®e9 A Aseg k*and (67)
ToTeom? — _ ((1 _ a) 553771;7 — CM) k — (1 + (1 — Oé) (553:71;7) k*.

Lastly, in complete financial markets, the covariance between domestic goods prices and the
terms of trade are needed. Therefore, the following expression needs to be utilised:
pr P (1—A)(1—n)ToTm? (68)
= =)= [((1=a) (1+65,,,) 085, — a (1+065,,) ) K
+ (1= @) 885, + 6150, ) K21
From (66)-(68) the variances and covariances can be derived, given that E_; (x*) + O (e)® =

E_, ((1nX —E_1(In X))2) = 02. Plugging them back into (65) the optimal monetary feedback
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coefficients can be defined. In segmented financial markets, it follows that

1> seg
0F_1 E(W ) N
Obgeq
PANGHS st Ry i
55, = - seqg . T(ﬁ;eg ) (69)
g A+ (1 —a) Y35,
and
E7 seg
6172'/\:) — 0 =
dgeq
. frseg
Sy = - Lol : 70
=N (- ) T w0
When financial markets are complete, we have
E comp
% — O =
a(Sz:(nnp
55 (1—-(1=A)(1—mn)(1—2a) TP — aX707" -
omsleomy = a1 ay - A (- + (- (Y
and
OF_ comp
# — 0 =
8(Scomp
L (1= &) (1) Ty — T )
compleomp (1 —-2(1—a) (1= A) (1 —n)) Yo + (1 — ) YoomP

Lastly, when asset trade takes place before monetary policy is set, the optimal feedback coeffi-

cients equate to

OE_ 1 (Wcomp7 before)

= 0=
K
a6comp
1—(1—AY(1—n)(1—-2a Tcomp_ before Cy,rcomp_befm"e
6£f)mp|00mp7 before — T ( ( ) ( ) ( ))conpr,;)efore TOTcomp be){€’67736)
(1=20-)(1=A)(1=n)) Tpy, - + (=) Trgyp ~
as well as
OFE_+ (weomp_ before
oty
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. 1-AY(1—n Tcomp_before o .rcomp_ before
6comp|comp7 before B ( ) ( ) pHJcomp before — comp bef(oz%)
(1-20-)(1=A)(1=n)) Tpy, - + (=) Trgyp

These coeflicients provide the basis for the derivation of the optimal monetary policy responses

of the macroeconomic variables and welfare, as shown in Figures 1-5.
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Table 1: Summary of the monetary feedback parameters
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Table 2: Summary of the endogenous variables
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Complete Markets
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Note: Terms of order O (5)2 and higher are ignored.
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Table 3: Summary of the endogenous variances

Segmented Markets

Complete Markets
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Figure 1: Optimal monetary policy trade-off
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Note: International financial market’s influence on the importance of the variability of domestic

goods prices, U%H‘l, as opposed to the terms of trade variability, 0% . Simulations for o = 0.5,

02 = o3.. The solid line, the dashed line with dots and the dotted line reflect the difference of
optima? domestic goods price variability relative to the terms of trade variability in complete
and segmented financial markets, (of,H O ) 0P — (UﬁH_l/U%OT)seg, for varying values of 1.
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Figure 3: Welfare performance: Exchange rate rules relative to optimal monetary policy
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