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MACROEOCONOMIC ANALYSIS OF FINANCIAL CRISIS:
DO MONETARY UNIONS MATTER?'

HedaeHili aHani3 ¢gpinaHcoeol kpu3u npu3eie Ao desikux AUCKYCIli NPO PoJsib eKOHOMIYHOI MosIimuKu, 30Kpema, npo Haclioku
Pi3HUX pexumie 2powoeoi nonimuku. Tum He MeHWw, Ha pieHi Meopemu4yHoO20 aHanizy modesii eiOKpumoi ekoHoMiKu Aocidxy-
romb minbku 0ea NossiPHUX aunadku 2Hy4YKko2o ma ¢hikcoeaHo20 06MiHHO20 Kypcy, modi siK easiromHi coro3u we He 30cCMamHbO
docnidxeHi. Y yiti cmammi Mu npoaHanizyeMo, ik eKOHOMiYHa rnoJslimuka cnpusisia KoMrneHcauyii 3HWKeHHs1 memnie 3pocmaHHs
BBI nicnsi ¢pinaHcoeoil kpu3u. Haw ocHoOeHuUl eHeCOK rnosisi2a€ y po3wupeHHi cmaHdapmHoz2o nidxody, w,o do3eosisie ompuma-
mu MaKpoeKOHOMI4YHy Mo0deslb, iKa onucye OissibHicmb 8aJIFOMHO20 COHO3Y.

Knroqoei cnoea: ghiHaHcoea Kpu3a, eKOHOMi4Ha nosliimuka, easllomHi coro3u.

HedaeHuli aHanu3 ¢huHaHc08020 Kpu3uca rnpueesi K HeKOmopbIM GUCKYCCUSIM O POJIU 3KOHOMUYeCKOU Mo/sIuUMmuKu, 8 4YacimHo-
cmu, o nocsedcmeusix pa3udHbIX PEXUMo8 GeHexHol nonumuku. TeM He MeHee, MPU Meopemu4ecKoM aHanu3le modenu om-
KpbIMoU 3KOHOMUKU uccsiedyom mosibko dea MosisipHbIX cryyasi 2ubKko20 u ¢hukcuposaHHO20 06MEHHO20 Kypca, moada Kak
sasllomHble cor3bl HeAOCMamoYHo uccriedogaHbl. B amoli cmambe MbI npoaHanu3upyeM, KaK 9KOHOMUYecKasi Mmosiumuka cro-
cobcmeoeana KoMneHcayuu cHUXxeHuss memnoe pocma BBI1 nocne ¢huHaHcoeozo Kpu3uca. Haw ocHoeHol eknad 3aknoyaemcs
8 pacwupeHuu cmaHOapmHo20 nodxoda, Ymo M0380Jsisiem MoJy4Yumb MaKpPOIKOHOMUYECKYI0 Modesib, Komopasi onucbieaem
dessimenibHOCMb 8a/IFOMHO20 COHO3a.

Knroyeenie cnoea: chuHaHco8bIU KpU3UC, IKOHOMUYECKasi MOIUMUKa, 8asll0MHbIe CO3bl.

The recent experience after the financial crisis has led to some debate on the role of economic policies; in particular, the im-
plications of monetary policy regimes. However, at a theoretic analysis level, open-economy models only show the two polar
cases of flexible and fixed exchange rates, while monetary unions are not properly described. In this paper, we will analyze how
economic policies responses have contributed to offset the decline of GDP growth after a financial shock. Our main contribution
will be to extend the standard approach providing a macroeconomic model that describes a monetary union.

Keywords: financial crisis, economic policies, monetary unions.

The recent experience with the problems generated by
the economic and financial crisis has led to some debate
on the role of economic policies. In particular, to which ex-
tent a particular monetary policy regime would impose a
restriction to policymakers. The greater is the degree of
openness and economic integration, the greater are the
effects of the interaction among the involved economies.
Those effects depend on the international linkages or
channels of transmission, being structural interdependence
one of the main implications of integration with partner
countries. Finally, the interdependence derived from the
economic interaction among economies produces external-
ities which can turn to be counterproductive when having
domestic policy decisions.

The recent financial crisis is considered to be the worst
crisis since the Great Depression of the 1930s. After the
collapse of financial institutions there has been a decline in
economic activity and an increase of unemployment that
have contributed to a global economic recession. There are
several explanations for such a big crisis (see Reinhart and
Rogoff (2009) for a survey of financial crises, and Car-
mona-Gonzalez and Diaz-Roldan (2012) for an historical
perspective of economic crises), but there is no consensus
about how it could be avoided.

Macroeconomic models do not seem to capture specifi-
cally the role of financial markets. As far as we know a fi-
nancial crisis is generally modelled as a monetary negative
shock. Therefore, the main goal of this paper is to study the
consequences of monetary (financial) shocks under alter-
native monetary agreements (and/or different exchange
rate regimes). We will study two simple and alternative
cases: a flexible exchange rate regime, and a fixed ex-

change rate that we will characterize as a monetary union.
In this way, and through a simple two-country model, we
will analyse the effects of monetary shocks on the involved
economies when there are no restrictions in using the ex-
change rate and monetary policy as instruments. Next, we
will examine the consequences of such kind of shocks
when there is neither an independent monetary policy, nor
an exchange rate policy, and the domestic authorities are
constrained by the fiscal discipline imposed by the mone-
tary agreements of a monetary union.

Establishing a monetary union has been suggested as
an alternative to a system of fixed exchange rates. As is
well known, recent experiences (such as the speculative
attacks on currencies in the European Monetary System in
1992-1993, the default on Mexican debt in 1994, the de-
valuations and the banking crises across Asia in 1997-
1998, the Argentine crises in 2001 and the recent financial
crisis of 2007 followed by a global recession) have shown
the increasing difficulty for a country to build the reputation
needed to sustain a fixed exchange rate system. The ulti-
mate reason is the spectacular growth of world capital
markets, following the continuous liberalization and deregu-
lation of capital movements that occurred in last years. So,
if a government's compromise of maintaining a certain ex-
change rate is not believed as credible by financial mar-
kets, huge speculative attacks at such a massive scale
would occur. All this has led to some authors (e.g.,
Obstfeld and Rogoff, 1995) to suggest that, in the near
future, the choice faced by a country would be either main-
taining a flexible exchange rate or adopting a common cur-
rency, rather than a fixed exchange rate, with other related
countries. Moreover, from a macroeconomic point of view it
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is clear that a system of fixed exchange rates (and full capi-
tal mobility) implies that there is only one system-wide
monetary policy. National currencies would become perfect
substitutes through the irrevocable fixing of exchange rates
if they became equally appropriate for the three classical
functions of money, namely: unit of account, store of value
and medium of exchange.

The Economic and Monetary Union (EMU) that started
in Europe in 1999, displays a novel economic policy
framework. A single monetary policy is the sole compe-
tence of an independent and supranational central bank,
the European Central Bank (ECB), whilst other economic
policies (budgetary and structural policies, as well as
wage determination) generally remain the responsibility of
the member states. The ECB formulates its policy in the
light of developments in the euro area as a whole. Mone-
tary policy is therefore well placed to respond, if neces-
sary, to any symmetric shocks that might affect the cur-
rency area. By contrast, and in line with the subsidiarity
principle, national governments are in a position (subject
to certain common rules) to deal with their respective
economies, e.g., in the case of country-specific shocks.
However, the 2007 financial crisis spread into a global
economic shock and it was transmitted to the EMU. In
2009 the Eurozone growth became negative.

The macroeconomic policy responses have focusing
mainly in short-term actions such as expanding money
supplies and implementing large fiscal stimulus packages.
Both the U.S. Federal Reserve and the European Central
Bank have done the largest monetary policy action in world
history. Regarding the long-term responses, none signifi-
cant measure has been implemented. Particularly, the lack
of fundamental changes in banking and financial markets is
one of the main concerns of some contributions to the In-
ternational Monetary Fund publications (see Blanchard and
Milesi-Ferreti (2009) and Merrouche and Nier (2010),
among others).

In the EMU, the degree and the mechanism for coor-
dination differ according to how convincing the economic
rationale for coordination is in the particular policy area.
The large risk posed by fiscal imbalances to any mone-

tary area stability justifies close rules-based coordination
in budgetary policies. For those reasons, we first develop
a simple two-country model in order to analyse in strate-
gic terms how the authorities can deal with monetary
shocks, and, second we compare the results with the
case of a monetary union. When modelling the monetary
union we will consider a common money market equilib-
rium condition, and alternatively a common monetary
policy rule; as well as the fiscal limitations imposed by the
monetary agreements.

The paper is structured as follows: the two alternative
macroeconomic models are presented in section 2; the pos-
sibility of policy coordination is studied in section 3; section 4
shows the results; and, finally, section 5 concludes.

1. The macroecomic models

1.1. The model of flexible exchange rates

The starting point will be the standard two-country
Mundell-Fleming model, extended to incorporate the sup-
ply-side. The countries are symmetric; we assume flexible
exchange rates and perfect capital mobility. The variables
are defined as rates of change.

The set of equations for country 1 is as follows, and a
similar setup holds for country 2:

yi=—ar+b(e+p2—p)+dy>+f4 1
M+ Q1 —pP1 =—qyi—yr (2)
Par =(1T-m)p1 +m(p2 +e) (3)
Wi—epea =fprodi—hui+z; —vi —t4 (4)
p1—wy =fprody—ju; ()
y1 =Ny + prod; (6)
u1:I1—n1 (7)

(1) and (2) are the goods market and the money market
equilibrium condition respectively, (3) to (7) describe the
aggregate supply of the economy, following Layard, R.,
Nickell, S. and Jackman, R. (1991)

Solving the model given by equations (1) to (7) and their counterparts for country 2 (see Diaz-Roldan (2004) for details),

we obtain the reduced form:

y1 =Mymq £ Mymz + Myg1 £ M'yQ2 + Fyfy £ F'yfo — Sysq — S'yso - Syty — Syt (8)
y2 = Mymz £ M'ymy +My02 = M'yqq + Fyfo £ F'yf1 — Syso — S'yS1— Syt — S'yty 9)
p1=Mpmy = M'pmz + Mpq1 £ M'pQ2 + Fpft £ Fipfo + Spsq + S'ps2 + Spty + S'ptz (10)
p1 = Mpmq £ M'pm2 + Mpgq + M'p02 + pr1 + F'pfz + Sps1 + S'ps2 + Spty + S'pt2 (11)

Where s captures the supply-side shocks: s =z —v —
(1/N = (1/ A) prod, with A= 1/(n+@). Notice that a negative
supply shock (s > 0), leads to a fall in output and a rise in
prices in both countries. And a positive demand shocks
(g, f > 0) lead to positive effects on the output and prices
of the country of origin of the shock, but when transmitted
to the other country the effects depend on the channel of
transmission.

When a country's aggregate demand increases, also
increases foreign goods' imports, and the result is the
called "locomotive" effect, i.e., the effects on the output and
prices of the country of origin of the shock are transmitted
to the other country with the same sign.

When changes in the real exchange rate prevail, the
result is the "beggar-thy-neighbour" effect, i.e., the effects
on the output and prices of one country are transmitted
abroad with the opposite sign. The reason is that a real

exchange rate depreciation (appreciation) in an economy
means an appreciation (depreciation) in the other, which
leads to an aggregate demand expansion (recession) in
that economy, and to a recession (expansion) in the other.

1.2. The model of fixed exchange rates:
a monetary union

Establishing a monetary union has been suggested as
an alternative to a system of fixed exchange rates (e.g.,
Obstfeld and Rogoff, 1995). As mentioned in the introduc-
tion, recent experiences have shown the increasing diffi-
culty for a country to build the reputation needed to sustain
a fixed exchange rate system.

From a macroeconomic point of view, a system of fixed
exchange rates (and full capital mobility) implies that na-
tional currencies would become perfect substitutes through
the irrevocable fixing of exchange rates, so there would be
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only one monetary policy, and therefore, a monetary union
would guarantee the credibility of the system

Next, in order to characterize a fixed exchange rate,
we will develop the extreme case of a monetary union.
For simplicity, we will develop a model for a small mone-

tary union. The set of equations for countries 1 and 2 are
modified as follows: the nominal exchange rate is made
equal to zero and both countries replace each individual
money market equilibrium condition by a common equilib-
rium condition:

m +q —(1/2) p1 — (1/2) p2 = (8/2) y1+ (8 /2) yo— wr (12)

where m denotes the union's money supply, and g a common monetary (or financial) shock.

Notice that, since all the variables are in rates of
change, the variables of the monetary union are equal to
the weighted sum of the member countries' variables, so
that for any variable x: x = (Y1/Y)x1 + (Y2/Y)x2, where X, X1,
X2 are the rates of change of a particular variable for the
union. Y, Y1, Yz are their levels of output, and Y + Yo =Y.

For simplicity, we will assume the symmetric case (Y1/Y) =
(Y2/Y) =1/2.

In a similar way to the two-country model, (see Diaz-
Roldan (2004) for details), we obtain the reduced form for
the monetary union's member countries:

y1 = Mym + Myq + Fyf1 + F'yfz — Sys1—S'yS2-Syt1 — S'yb2 (13)
Y2 = Mym +Myq + Fyfz + F'yf1 - Sy82 — S'yS1— Syt — S'yt1 (14)
p1 = Mpm + Mpq + pr1 + F'pfz + Sps1 + S'ps2 + Spty + S'ptz (15)
p1 = Mpm + Mpq + pr1 + F'pfz + SpSq + S'pS2 + Spty + Stz (16)

For a negative supply shock, we also find an output fall
and a rise in prices in both countries. Regarding demand
shocks, a shock that affect the goods market may lead again
to the "locomotive" effect or the "beggar-thy-neighbour" ef-
fect, when transmitted to the other country. However, in con-
trast with the two-country model, a monetary union does not
allow for country-specific monetary shocks.

2. Macroeconomic policy coordination
In the two country model, we assume that countries 1
and 2 are represented by their authorities, which face the
problem of minimizing their loss functions:

Ly =y7 +mpf (17)

Lo = v + 743 (18)

The target variables are: the rates of change in both out-
put (Y1, Y2) and prices (P1, P2), and we assume 111 # T2 (i.e.,
we consider asymmetric preferences). The authorities could
use as their policy instrument: the money supply (M4, My),
the budget deficit (g1, J2), or a supply-side variable (ti,

12).Given the quadratic form of the loss functions, they will be
minimized when the target variables are equal to zero.
In the monetary union, the loss functions are now:

Ly = y? +0197 + 7p? (19)

Lo = Y3 +0,05 + 71P5 (20)
Where assuming that the disciplining effects of a mone-
tary union imply some restrictions on fiscal policy, we in-

clude the budget deficit (g1, J2) as a target variable, and

we consider asymmetric preferences (01 # O2) again. An
example of this situation is the EMU, where each member
country has to fulfil the budget deficit requirements of the
Pact for Stability and Growth.

In both cases (the two-country model and the monetary
union) the countries' authorities are subject to the restric-
tions imposed by the international economic framework,
which is given by the reduced form of the model.

By solving the optimization problem of each country, we
obtain the policy reaction functions of the authorities; and
the competitive or Nash solution will be the intersection of
these functions. A well known example of international pol-
icy conflict arise from currency depreciating policies under
flexible exchange rates, just as they emerge from the use
of devaluation under fixed exchange rates. However if the

authorities decide to cooperate they will minimize the
weighted sum of their individual loss functions, obtaining
the cooperative solution.

In order to avoid the spillover effects of their policies, the
countries' authorities will identify stabilization with avoiding
changes in the policy instrument. So, the authorities will
choose the solution (competitive or cooperative) that re-
quires the lowest change in the policy instrument. When
solving the optimization problems (playing Nash or the co-
operative solution) from the first-order conditions of the so-
cial planner problem, we find that the cooperative solution
internalizes the externalities. When the externality has the
same sign than the shock, the cooperative solution rein-
forces the effect of the shock. In those cases, the coopera-
tive solution requires a greater change of the policy instru-
ment than the Nash solution; therefore, cooperation became
counterproductive or non desirable. Given that, the desirabil-
ity of coordination can be determined by comparing the ef-
fect of the shock in the reduced form equation (given by its
mathematical sign), with the externality derived from the
policy instrument when the authorities try to offset the shock
in a coordinated way (cooperative solution). The cases
where cooperation would be undesirable are those in which
the externality derived from the change of the policy instru-
ment reinforces the effect of the shock. On the contrary, the
cases where cooperation proves to be desirable are those in
which the externality from the policy instrument offsets the
effect of the shock, so that the coordinated solution implies a
lower change in the policy instrument.

3. Results

Solving the optimization problems we would be able to
derive the conditions under which macroeconomic policy
coordination could be desirable (see Diaz-Roldan (2004)
for further details). Table 1 shows the main findings. When
using monetary policy to deal with financial shocks in a
flexible exchange rate regime, it does not matter to coordi-
nate or not. Regarding fiscal policies, coordination would
be desirable only for financial shocks transmitted through
the real exchange rate and leading to the "beggar-thy-
neighbour" effect.

The effectiveness of demand policies, depends on the
money supply process under the particular exchange rate
regime (Recall that in a two-country model, the relative
effectiveness of demand policies under flexible exchange
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rates is the opposite to that obtained under fixed exchange
rates). In a two-country model, flexible exchange rates in-
sulate the economy from isolated foreign autonomous
spending disturbances but not from a general coordinated
disturbance by a group of foreign countries.

When using the budget deficit as policy instrument, fis-
cal policy coordination proves to be useful only when
shocks are transmitted leading to "beggar-thy-neighbour"
effect. If a negative financial shock leads to an decrease in
output in both countries simultaneously, cooperation would
result desirable since it requires a lower change in budget
deficit in both countries. On the contrary, it can be proved
that for the "locomotive" effect, externalities have the same
sign than the shock. Because of that, cooperation is unde-
sirable since it reinforces the effects of the shock and re-
quires a greater change in the budget deficit.

If we look at the case of supply-side intervention, it
would be desirable only to deal with financial shocks
transmitted through the real exchange rate and leading to
the "beggar-thy-neighbour" effect. When using a supply-

side variable as a policy instrument, for the case of a nega-
tive financial shock leading to an output reduction in both
countries, cooperation would be undesirable because re-
quires a greater change of the policy instrument. That case
corresponds to the "locomotive" effect, so that the shocks
would require the same policy response in the countries
involved. Therefore, it would be preferable not to coordi-
nate. In contrast, different results would appear when a
negative financial shock in a country translates into a ex-
pansion in the other country. In this case, when the "beg-
gar-thy-neighbour" effect prevails, the shock would require
a different policy response in the countries involved. In
other words, cooperation would prove to be desirable.

Finally, under a fixed exchange regime (the model for a
monetary union), since the countries have lost their inde-
pendence in the use of the exchange rate and monetary
policy, we only consider the use of fiscal and supply-side
policies. Solving the optimization problems, we have found
that the best solution is not coordinate.

Table 1. Desirability of macroeconomic policies coordination when dealing with financial shocks

Policy Two-country model Monetary union
Monetary Indifferent
Fiscal - Locomotive ND - Locomotive ND
- Beggar-thy-neighbour D - Beggar-thy-neighbour ND
Supply-side Locomotive ND - Locomotive ND
Beggar-thy-neighbour D - Beggar-thy-neighbour ND

Note: Results show that macroeconomic policies coordination may be "desirable" (D) or "non desirable" (ND). Those results depend on
the way of transmission of the shocks: the locomotive effect or the beggar-thy-neighbour effect.

4. Conclusions

In this paper we have analysed how economic policies
responses could contribute to offset monetary (financial)
shocks under alternative exchange rate regimes. In particu-
lar, to which extent a specific monetary policy regime would
impose a restriction to policymakers.

We have studied two simple and alternative cases: first,
a flexible exchange rate regime within a two-country model;
and second, a fixed exchange rate characterized as a
small monetary union. In this monetary union, the domestic
authorities are constrained by the fiscal discipline imposed
by the monetary agreements of a monetary union. Finally,
we have shown the desirability of macroeconomic policy
coordination within the monetary union (provided that the
countries suffer some restrictions also in the use of fiscal
policy), and we have compared it with the case in which
countries have a flexible exchange rate regime, and run
independent monetary policies.

Particularly, when using monetary policy to deal with
monetary shocks in a flexible exchange rate regime (the
two country model), coordination proves to be indifferent.
Regarding fiscal and supply-side policies in the two-country
model, coordination would be desirable only for monetary

shocks leading to the "beggar-thy-neighbour" effect, being
this result independent of the exchange rate regime. Fi-
nally, the coordination of fiscal and supply-side policies in a
monetary union would not be advised. Notice that the re-
sults for fiscal and supply-side policies are identical.
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