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Abstract

International monetary policies are at the centre of the thesis. The investiga-
tion 1s both theoretical and empirical. The theory finds its roots within DSGE
models, where money enters agents’ utility function and is the object of policy
concern because of imperfections in assets or goods markets. The empirical evi-
dence focuses on the behaviour of the UK relative to its foreign counterparts: in
turn the OECD aggregate, the US and the EU.

In the first part of the thesis the UK is interpreted as a small open economy
whose cyclical behaviour is entirely determined by five exogenous driving forces,
domestic and foreign. The presence of traded and non-traded goods leads to
the failure of the purchasing power parity. Simulations of the model are able
to produce a highly volatile real exchange rate. Estimated impulse response
functions show overshooting of the exchange rate after a« monetary shock. Foreign
shocks can explain most of the volatility of the variables.

The second part deals with a two-country economy with pricing-to-market
and price stickiness and where monetary shocks are the only source of fluctua-
tions. The estimate of a VECNI for the UK and the US economy uses theoretical
long-run restrictions. Given the high degree of interdependence found between
the two economies, we introduce a policy rule for the UK that takes into account
US monetary shocks. The model is also used tfor investigating the behaviour of
the UK against the EU countries and to test for the benefits and costs of having
a Monetary Union. We then introduce productivity and preference shocks and
simulate the model for different values of the rigidity parameter. The degree of

price stickiness determines the size and the length of real effects after a monetary

shock.



The third part of the thesis carries out optimal monetary policy exercises.
First, a general rule for the nominal interest rate in the UK is estimated and
compared to the optimal solution of the Central Bank problem. Second, we build
a Central Bank problem whose preferences are subject to a constraint that relates
inflation differentials between the two countries to the real exchange rate. This
allows us to build a real exchange rate-inflation gap volatility frontier showing a

trade-off between the two choice variables.
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Preface

‘It 1s perfectly true, as philosophers say, that life must be understood back-

wards. But they forget the other proposition, that it must be lived forward’,
Kierkegaard, 1938!.

Why do economies fluctuate? And why do we care? These questions have
been at the centre of theoretical and empirical analysis since the beginning of
macroeconomics as an autonomous discipline. Technological, environmental and
institutional changes are constantly renewing those questions, over time. In
the last twenty years changes in the world-wide economy have been coupled
with a ‘revolution’ in economic thinking, modelling and testing. As a result
new challenging answers have been proposed to the questions at the outset. In
the first chapter we provide evidence of this threefold revolution by looking at
international macroeconomic aspects. We will rephrase the previous questions in

these terms:

1. Are there any empirical regularities in the economies’ fluctuations?
2. Is there a preferred instrument for measuring them?

3. Is there a preferred model to explain them?

Questions 2 and 3 imply that we should try to find, empirically and theo-
retically, the sources responsible for the economies’ fluctuations. Chapter 1 enu-
merates problems and obstacles in giving satisfactory answers. After providing
a selective reading of the empirical and theoretical literature that has addressed
these problems in the last twenty years, the chapter gives the motivation and the

guide lines for the structure of the remaining parts of the thesis. At the centre

lThe Journal of Soren Kierkegaard, 1938, Oxford: Oxford University Press.
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of the analysis lies money as a policy issue, acting as source of and response to
the business cycle.

This work finds its place within a research project? whose aim is to bridge
the gap between the theoretical modelling typical of Dynamic Stochastic General
Equilibrium (DSGE) models and the econometric approach of Vector Error Cor-
rection models (VECM), although with autonomous and original contributions.
Grounded in a methodological approach that suggests how to use DSGE models

for detrending the economy and interpreting its cyclical fluctuations, the thesis

follows three directions and, thus, is divided into three parts:

1. Monetary shocks and the determinants of the real exchange rate and the

current account fluctuations are analysed within a small open economy.

2. The international monetary transmission mechanism is then considered in

a two-country economy.

3. Optimal monetary policy exercises are finally carried out in a two-country

eCOnomy.

The first part consists of chapters 2, 3 and 4. Chapter 2 presents the small
open economy model. The model is very stylized. Output is exogenous and
divided between traded and non-traded goods. Under this distinction the law of
one price holds for the traded but not for the non-traded sector. We can theretfore

meaningfully introduce the real exchange rate.

The foreign economy (the rest of the world) is taken as exogenous and 1s big

enough with respect to the small open economy to determine the entire path ot

2Prof. Mike Wickens suggested and guided the research project at the beginning of my D.

Phil studies. The group was composed by Dr. P.N. Smith, R. Motto and F. Perrone.
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the real interest rate. The Government. however, in a world where the nominal
exchange rate is perfectly flexible, carries out an autonomous monetary policy
and can affect the nominal interest rate. Given uncovered interest rate parity
(UIP), the nominal exchange rate plays the role of an asset price. The money
supply follows an autoregressive process. Thus, in total, five exogenous driving
forces determine the cyclical behaviour of the economy. Two of them derive from
abroad: the foreign price and the real interest rate, and three have a domestic
origin: they come from non-traded and traded output and from money supply.
We derive the steady-state solution. The long-run relationships are interpreted
in terms of cointegration and used to detrend the economy:.

Chapter 3 describes and implements a procedure for estimating the model.
The small open economy under analysis is the UK. Data are quarterly and the
sample period runs from 1969:3 to 1997:3. First, a VAR on theoretical cointe-
grating vectors and structural errors is estimated. Given that the cointegrating
vectors originate in the model, the short-run impulse response functions of their
residuals to the structural shocks have a meaningful interpretation. They pro-
vide evidence of the overshooting of the real exchange rate after a foreign interest
rate shock. Second, a structural VECM based on the same theoretical cointe-
grating vectors and same exogenous variables is estimated. In this case impulse
response functions describe the dynamic behaviour of the ofiginal variables to the
structural errors. They give a long-run measure of the behaviour of the system,
whereas the VAR impulse responses show the short-run path of the deviations
of each variable from common stochastic trends. Traded and non-traded output
shocks, respectively measuring global and country-specific productivity shocks,

have a different impact on the behaviour of traded consumption. The former

13



are more persistent than the latter. A shock to the foreign interest rate and to
the money supply leads to the overshooting of the nominal exchange rate. The
forecast error variance decomposition shows that foreign shocks (either prices
and interest rates) have been the main determinants of the UK fluctuations over
the past 30 years.

Chapter 4 concludes the analysis of the small open economy. The final form
of the model is derived and the short-run behaviour of log-linear deviations from
the steady state is simulated. Simulated impulse response functions to tem-
porary shocks of the exogenous variables, derived from the restricted VAR, are
compared with those obtained in the previous chapter from the unrestricted VAR.
The simulations can, in most cases, replicate the patterns showed by the actual
data, although only in the shape and not in the dimension of the responses. The
comparison i1s then carried out by computing unconditional moments of the arti-
ficial data and of the actual data. The model can generate a highly volatile real
exchange rate but, in general, its cyclical properties poorly replicate the cyclical
properties of the data, especially those related to the domestic price level. These
exercises show, therefore, that the model is better suited for providing robust
long-run restrictions on the actual data than for generating short-run patterns
from the simulated time-series.

The second part consists of chapters 5, 6 and 7. With respect to the previ-
ous framework, chapter 5 introduces some complications into the transmission
mechanism on the one hand, but narrows the investigation of the sources of
fluctuations on the other hand. The whole world economy is now treated as
endogenous and is modelled within a two-country model. To keep things simple

output is exogenous, although we demonstrate that by allowing for its endoge-

14



nous determination the previous analysis holds. The unique source of fluctuations
1S the money supply, either domestic and foreign. The assumption of Pricing-
to-Market allows us, then, to model the real exchange rate. The assumption of
price stickiness, following Calvo’s (1983) model, makes it possible to have real
eflects coming from monetary shocks. The model is solved by taking the differ-
ence between domestic and foreign variables. This leads to the creation of an
eight-variable system that can be easily simulated and estimated. Simulations
show that the degree of price stickiness determines the size ot the autocorrelation
coefficient in the price differential time-series. We also show that the size of the
liquidity effect does not depend on the degree of price stickiness. Domestic and
foreign monetary shocks have asymmetric effects.

A structural VECM is then estimated for the UK and the US data by 1m-
posing cointegrating vectors derived from the solution of the model. This leads
to a new interpretation of nominal and real interdependence between the two
economies and to test for the asymmetry of shocks. UK monetary policy heavily
depends on US policy and this entails the estimation of a policy rule for the UK
that takes into account US monetary shocks. At this stage of the thesis the policy
rule does not have any ‘normative’ meaning, but it aims at capturing the ‘sys-
tematic’ part of the monetary policy, which depends on the economic relations
derived from the solution of the model.

Chapter 6 offers an empirical analysis of the effects of monetary shocks in an
European context. The two-country model is used for investigating the behaviour
of the UK against the average of the EMU countries and to test for the benefits
and costs of having a Monetary Union. Despite of the problem related to a

forward looking interpretation of the estimates (because the data used correspond
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to a different monetary policy regime - Lucas’ critique): the exercise leads to the
finding that the UK would have been better off with a monetary policy ENU
determined while facing US shocks because more insulated.

Chapter 7 extends the model of chapter 5 by introducing a production sector
and shocks coming from technology and preferences. The log-linear equations
derived from the solution of the model are estimated by Instrumental Variables
(IV) and interpreted according to a ‘two-country’ AD-AS model. The ‘two-
country’ AS curve is not standard because it does not relate the output gap
to inflation, but it does describe a relation between the actual and expected
inflation differential with the real exchange rate. Its estimation for the pair UK-
EU leads to find a value for the length of stickiness of a year. In this model,
where fluctuations suboptimally drive away the economy from the steady state,
policy interventions can be justified.

Therefore, in chapters 8 and 9 we carry out optimal monetary policy exer-
cises. Chapter 8 starts with a comparison between the equations derived from
the two-country model of chapter 7 and those of the standard ‘textbook’ Dorn-
busch (1976) model. The two-country model delivers relationships among macro-
variables with an intertemporal dimension, leads to a structural interpretation
of the parameters and relieves expected inflation from the relation with the out-
put gap (the Phillips curve). We take from the two-country model the domestic
equation for the goods market, the uncovered interest parity and the two-country
‘Aggregate Supply’ curve. We complete the model by adding a policy rule for
the UK, inspired by rules of the Taylor’s (1993) type and incorporating future
inflation and foreign variables. We estimate the rule by Instrumental Variables

and we test its theoretical implications by studying the system’s reaction to ex-
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ogenous shocks. The performance of the estimated rule is better understood
when compared with two well known rules, that have been shown to be robust to
different models: a Taylor and a Forward rule. The estimated rule shares many
properties with the Taylor rule. We show that a rule that does not take into

account output gap (the Forward rule) leads to a more unstable system, when

facing exogenous foreign shocks.

We then use the model to constrain the Central Bank in its optimal policy
problem. We consider a one-period problem and we mode]l Central Bank’s pref-
erences as quadratic deviations of output and inflation from their target values.
The optimal policy implies to set the nominal interest rate equal to the foreign
interest rate plus a ‘correction factor’ that depends on the size of the inflationary
bias, on expected future inflation and on foreign inflation. We obtain a measure
for the total loss. The optimal policy leads to lower volatility and lower loss than
the estimated rule. We show that among rules, the Taylor rule produces the
lowest loss.

In chapter 9 we let the UK Central Bank’s preferences to depend on the
inflation gap between the UK and the EU and on the real exchange rate. We
find a direct relationship between inflationary bias and degree of stickiness. We
then rule out the possibility of systematic inflationary bias and build the real
exchange rate-inflation differential volatility frontier. There exists a trade-oft
for every value of the weight attached to the real exchange rate volatility in
the Central Bank’s preferences. When this weight is low we obtain a limited
variability of the inflation gap. The same trade-off can be found in actual data

when computing the real exchange rate and the inflation differential volatility

between the UK and the EU.
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1 Sources and International Propagation of Business

Cycles

1.1 Introduction

The identification of the sources and the propagation mechanisms of business
cycles 1s an empirical and theoretical matter of crucial importance. Once we
have 1solated structural shocks we should be able to provide a measure and a
reliable interpretation of the economy’s fluctuations. This should then lead to
the formulation of useful advice for policy making.

The process of identitying structural shocks is not an exclusively econometric
task. It requires, firstly. the construction of a model whose solution can be derived
from an optimization problem specified at the level of preferences. In fact, if the
model consisted of relations specified at the level of cquilibrium conditions and
demand functions it would be of little usefulness because it could not say anything
about structural shocks. Any cstimation of this kind of models would lead. at
best, to the identification of a shock hitting each demand function, without the
possibility of going back to its origin. One might argue that this should not
be a problem if, say, the shock entering the money demand equation could be
distinguished from a shock entering the IS equation. The problem is that if we
do not know their nature we could well treat the two shocks differently, even
though they were composed by common structural elements.

NMoreover, if we do not know anything about the structure ot the model we
cannot use it for policy experiments because parameters will not be Invariant to
changes in regimes (Lucas. 1977). Therefore. the analvsis of the thesis is carried

out in an intertemporal, stochastic, general equilibrium (DGSE) model specified
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at the level of preferences.

The intertemporal approach to macroeconomics finds its roots in Lucas’ work.
In his 1977 article ‘Understanding Business Cycle’, Lucas put forward a program
for empirical and theoretical research about business cycles. One of the main
ideas was that ‘business cycles are all alike , across countries and over time. This
observation led him to think that business cycles were driven by a few important
tactors, perhaps just a single type of shock. Lucas suggested that monetary shocks
were the most important factors behind aggregate fluctuations.

A second important idea was that formalizing economic agents expectations
Is crucial for understanding business cycles. Lucas’ insistence on grounding pol-
icy analysis in actual forward-looking decision rules of economic agents suggested
that open economy models might also yield more reliable policy conclusions if
demand and supply functions were derived from optimization problems of house-
holds and firms, rather than specified to match reduced-form estimates based on
ad hoc econometric specifications.

A third idea in Lucas’ program was that business cycles should be explained
In terms of equilibrium models. Five years after Lucas’ (1977) thoughts, Kydland
and Prescott (1982) started a research program for explaining business cycles in
terms of neoclassical growth models. Real Business Cycle (RBC) models were
built in the spirit of Lucas (1977) in the sense that they stressed a single type of
shock (but in this case innovation in technology) as the source of macroeconomic
Huctuations. A calibrated version of stochastic models driven by technological
shocks was then used to derive theoretical stylized facts, in the form of variances,
cross correlations and autocorrelations. These model-based statistics were finally

compared with the corresponding population statistics. In this approach there



was typically no estimation and no testing.

Contemporaneously to the RBC approach, an alternative approach used to
Investigate sources of business cycle has been carried out by means of vector
autoregression (VAR) analysis. The seminal article belongs to Sims (1980) and
expresses the dissatisfaction with the common practice of using strong overi-
dentifying restrictions, sometimes based on theory of rather dubious empirical
status, within models of simultaneous equations (SEM). The remedy suggested
by Sims was to avoid overidentification and limit the role of theory to that of

providing the set of assumptions necessary to pass from the residuals of vector

autoregressions to structural shocks.

T'hese two main approaches to macroeconomic research (RBC and VAR) are
almost orthogonal in their view about the roles of economic theory and econo-
metric methods. However, they share the general idea that the time pattern of
macroeconomic variables (the business cycle) is the result of the interaction be-
tween a set of stochastic disturbances (the impulses) and a model describing the
propagation mechanism. Under the RBC perspective. business cycle phenomena
are the result of permanent real shocks to the economy supply side rather than
transitory and demand side shocks. Instead early VAR models (Sims, 1980)
did not allow for permanent (real) shocks. All shocks were transitory by as-
sumption and changes in technology with permanent impact were captured by a
deterministic trend. Those shocks were initially identified by using the Cholesky
factorization, that is Sims imposed an atheoretical recursive triangular struc-
ture between dependent variables and error terms. Of course, there is no reason

(from a theoretical or an empirical point of view) to believe that the structure of

instantaneous shocks 1s recursive.



Other type of orthogonalization schemes, more general than the Cholesky fac-
torization, have been proposed since 1980, claiming to be theoretically grounded.
The new approach has been called the Structural VAR analysis. For example,
Blanchard and Quah (1989) applied to the residuals long-run restrictions based
on economic theory. Others, like Blanchard (1986) and Gali (1992), introduced
Interpretative schemes for the instantaneous correlations among the error terms

of VAR guided by theoretical considerations.

Important ideas for the RBC and VAR models have been brought together
by King, Plosser, Stocks and Watson (1991). Their paper takes its point of de-
parture from a Solow-type model for a closed economy where technology follows
a stochastic trend. King’s et al. (1991) econometric procedure uses the long-run
balanced growth of the model to isolate the permanent shock in productivity
and, then, to trace out the short-run effect of this shock. This procedure relies
on the fact that balanced growth under uncertainty implies that consumption,
investment and output are cointegrated. In turn, this means that a cointegrated
VAR nests log-linear approximations of all RBC models that generate long-run
balanced growth. The common stochastic productivity trend is capable of ex-
plaining fluctuations in consumption, investment and output in a three variable
reduced-form system. But the power of the common trend drops off sharply
when money, the price level and the nominal interest rate are added to the sys-
tem. Their evidence does not support the key implication of the standard RBC
model, that permanent productivity shocks are the dominant source of economic
fluctuations. Moreover, nominal shocks, identified by imposing long-run neutral-
ity for output, explain little of the variability in the real variables.

These results suggest that models that uniquely rely on permanent produc-



tivity or long-run neutral nominal shocks are not capable of capturing important
features of the postwar US experience.

The conclusion reached in King et al. (1991) paper’s provides a critical start-
Ing point for investigating the role of money and, in general, of nominal variables
in understanding the business cycle. The empirical and theoretical literature that
undertook this investigation in the last ten years came across many obstacles and
a number of ‘puzzling’ results.

In this chapter the reading of open economy models is done in the spirit of
Lucas’ (1977) work. Moreover, King’s et al. (1991) work provides a challenge for
a twofold investigation. On the one hand, the emphasis is on how international
models can be extended to take into account monetary shocks. On the other
hand, the analysis focuses on how the literature has dealt with the problem
of mapping dynamic stochastic general equilibrium (DSGE) models into their

estimated version.

The structure of this chapter is the following. In section 1.2 we describe the
theoretical environment, characterized by the intertemporal approach to open
economies (dynamic and stochastic). Within this environment, we look at the
International Real Business Cycle (IRBC) literature by focusing on the directions
in which it failed in explaining some empirical stylized facts. Thus, in this section
we present several attempts to overcome the empirical puzzles.

In section 1.3 we introduce money and nominal variables in intertemporal
open economy models. Modelling the impulse and the propagation mechanism
of monetary shocks requires to add new assumptions to the IRBC approach. If,
on the one hand, monetary models can help to solve some empirical puzzles, on

the other hand, the identification of the exogenous source of a monetary shock
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1s a matter of controversy. This is because once we allow for shocks coming
from policy we need to make a clear distinction between the endogenous policy
responses to changes in the economic environment and the exogenous policy
change. In this last decade a great amount of empirical literature has focused on
this second task (Christiano, Eichenbaum and Evans, 1998, provide an excellent
survey).

Remaining aware of this identification problem, the theoretical literature that

Introduces money needs to consider some ‘transmission mechanisms’ as well.

Thus, in section 1.3 we deal with short-run rigidities that allow money to have

real effects.

The natural extension consists, then, of looking at optimal monetary policies
In open economies. In section 1.4 we survey the existing approaches to the
optimal policy literature. We can observe a distinction between empirical and
theoretical approaches. The empirical approach looks for a rule able to capture
the actual behaviour of the monetary authority, the theoretical approach aims at
modelling the Central Bank behaviour and at suggesting optimal policy making.

In section 1.5 we draw some final conclusions. This three-steps survey creates
the appropriate background to the thesis. Thus, we conclude by singling out the

key concepts of the survey and we relate them to the key concepts over which

the thesis 1s built.

1.2 Real Shocks under the International RBC Perspective

1.2.1 The Empirical ‘Puzzles’

No more than ten years ago the RBC approach started to be extended to open

economies. RBC theories have been criticized on the grounds that they require



implausibly large and frequent technological shocks. While such a criticism may
have some validity in a closed economy, neither large nor frequent shocks are
required to generate business cycles in a trade-dependent economy. A country-
specific disturbance can lead to strong, prolonged fluctuations because its initial
impact can be amplified by a feedback effect operating through the trade account.
Similarly, the possibility of imported business cycles can drastically reduce the
frequency of required supply shocks for any individual country. These suggestions
signalled that a big gain could have been made by extending the RBC theories
to international models. But with the very first works on IRBC models this hope
was easily cancelled out.

The typical international framework is a two-country model (Backus, Kehoe,
Kydland, 1992, 1995) and the impulse of the motion comes from a common
world exogenous shock to technology. The two economies are usually thought to
be large, allowing for the interest rate to be endogenously determined.

This approach has been very useful for the explanation of some international
properties of the data: the time series correlation of saving and investment (Bax-
ter, Crucini, 1993), the countercyclical movements of the trade balance (Backus,
Kehoe, Kydland, 1994) and the relation between the trade balance and the term
of trade (Backus, Kehoe, Kydland, 1994). The ingredients for this success relied
on the possibility of intertemporal substitution, which takes place through the
current account, on the high degree of persistence of the forcing processes and
on adjustment costs on the capital accumulation equation.

However, the theory remained significantly different from the data in three
directions (Backus, Kehoe, Kydland, 1995 and Baxter, 1995): the first two are

related to comovements problems, the latter to a volatility problem. The first

20



discrepancy with the data, the output-consumption anomaly, concerns the re-
lation between the business cycle of consumption and output across countries.
While actual correlations of output across countries are larger than the analo-
gous correlations for consumption and productivity, in the theoretical economy
the opposite happens. In fact, according to the model, the ability to trade inter-
nationally affects the economy’s behaviour by breaking the link between produc-
tion and spending on consumption and investment. This permits a country to
have a smoother consumption over time than in a closed economy and a greater
investment response to changes in expected rates of return.

The second discrepancy, the international comovement anomaly, concerns the
investment cross-country correlation. Despite the basic IRBC model’s prediction
that investment and labour are negatively correlated across countries these cor-
relations are positive in the data. The reason is that the one good characteristic
of the model, combined with the international mobilitv of physical capital, leads
the capital to move to its most productive location in response to persistent pro-
ductivity shocks. Given that capital moves to the more productive location, the
returns to labour rise in the country with the investment boom, while they are
low in the other country.

The third discrepancy, called the price-variability anomaly, concerns the
volatility of the term of trade and of the real exchange rate that are much higher
in the data than in the theoretical economies.

The IRBC models following the work of Backus, Kehoe and Kydland (1992)
attempted to solve those puzzles, by extending the theory to include non-traded
goods, by considering a higher number of sources of shocks, by introducing incom-

plete markets, imperfect competition and money:. While the first two anomalies



can be explained within a ‘real’ model that allows for some impertfections in trad-
Ing goods or assets, to explain the third anomaly we need to introduce ‘monetary’

elements into the story.

The measure of fit of models relied on the comparisons between theoretical

and actual moments (standard deviations, auto and cross-correlations).

1.2.2 Non-traded Goods and more than one Source of Shocks

One of the first attempts to overcome the empirical puzzles summarized above
was the introduction of some complications in modelling the productive structure
and the exogenous driving forces. Traded and non-traded goods and several
sources of real shocks started to be introduced into IRBC models.

These two modifications are linked. The presence of traded and non-traded
goods allows to consider global or common (generated or transmitted through
traded goods) and idiosyncratic or country-specific shocks (generated or trans-

mitted through non-traded goods) and thus to relax the assumption of a single

worldwide shock.

Stockman and Tesar’s (1995) paper deals with the output /consumption anomaly.
Their model disaggregates the economy into internationally traded and non-
traded sectors, both subject to random shocks to productivity. They succeed
in matching some of the features of consumption and production data and in
replicating the international correlations of aggregate output and consumption

and the countercyclical behaviour of the trade balance.

Three problems remain. First, the model cannot account for the cross-country
correlation of consumption of traded goods. In other words the consumption

anomaly has been pushed onto the traded component of consumption. Second,
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It cannot explain the near zero correlation between the relative price of non-
traded to traded goods with the relative consumption of those goods. Third,
It understates the standard deviation of the trade balance. The model is then
adjusted to include shocks to taste that. although improving its performance, do
not completely solve all the previous problems.

Canova and Ubide (1997) succeed in solving the consumption puzzle and the
International comovement puzzle. Their model introduces household produc-
tion. Empirically, household production is an important feature of the real world
economy, and theoretically, it provides a rationale for the presence of non-traded
goods in an international business cycle model. In Canova and Ubide’s (1997)
two-country model each country produces one intermediate tradable good with
a market technology and one final non-tradable good with a household technol-
ogy. oince household goods can only be consumed, household production distur-
bances play the role of taste shocks. They change the composition of the bundle
consumed by agents in equilibrium, the allocation of time between market and
non-market activities and the composition of investments by sectors, therefore
producing dynamics that arc different from those generated by disturbances to
the market technology. In addition, because household production is not part
of measured GDP, disturbances to the household technology attect market out-
put only to the extent that the elasticity of substitution between market and
non-market goods is different from zero. Thus, in this model the degree of sub-
stitution between the two types of goods is crucial for solving the consumption
puzzle. The higher is the substitutability between consumption of market and
non-market goods, the lower arc likely to be international market consumption

correlations (relative to output correlations). Also the international comovement



puzzle disappears in this model. When household production requires capital.
negative shocks to market technology reduce investment in the domestic and
foreign market sector. Capital is reallocated to household technologies and this
leads to a cross-country correlation of market investment less negative than in
traditional IRBC models. Similarly, with positive household technology shocks,
investment in the market sectors of both countries tends to decline leading to
a positive correlation of market investments. Therefore, a combination of tech-

nology disturbances in both sectors helps to generate cross-country investment

correlations in the range of values observed in the data.
The model is not able to explain the variability of the term of trade. To make
the relative price of exported goods as volatile as the data, it seems that some

more dynamics (either endogenous or exogenous) is needed.

1.2.3 Incomplete Markets

The IRBC literature has assumed, so far, that individuals have access to complete
international contingent-claim markets that permit them to pool all risks.
Conversely, the strand of literature that studies business cycles in small open
economies, typically, restricts access to international risk sharing in ways that
seem, empirically, to be more reasonable than the assumption of complete mar-
kets. But these analyses are necessarily silent on the factors affecting world
interest rates and asset prices. Baxter and Crucini’s (1995) paper develops a
two-country, general equilibrium model where individuals have incomplete access
to international risk éharing. The model evaluates the importance of financial
market linkages for international business cycles by comparing its predictions to

a model with complete markets. It provides two important results. The first 1s
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that restricting asset trade to non-contingent bonds does not alter the predic-
tions of the standard, complete markets model, if the international productivity
process 1s trend stationary with international spillover. If, however, productivity
In each country follows a random walk without spillover the incomplete market
version produces high output correlation and low consumption correlations, ex-
plaining in this way the ‘consumption puzzle. This last result relies on different
wealth effects under the two market structures. When productivity follows a
random walk, under complete markets, individuals receiving a favourable pro-
ductivity shock experience a negative wealth effect. This is because the optimal
insurance character of equilibrium requires them to increase labour supply while
transferring a large proportion of the additional output to residents of the other
country. In the bond economy, however, individuals own all the risky claims
to their country’s output. Thus, individuals receiving a favourable productivity
shock experience a positive wealth effect which induces them to increase con-
sumption by more than in the complete markets economy and causes them to
decrease labour input. This result helps to solve the international comovement
puzzle.

Therefore, the empirical implication<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>