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Abstract

This paper presents an estimated two-country dynamic stochastic general equilibrium (DSGE)
model for Poland and the euro area and applies it for assessing the degree of heterogeneity
between these two regions. In particular, relative relevance of two sources of heterogeneity
are examined: di¤erences in structural parameters and asymmetry of shocks hitting the two
economies.
While comparing a set of structural and stochastic characteristics of the Polish economy with

those prevailing in the euro area seems to be an interesting task in itself, our research may be
additionally motivated by Poland�s prospective entry to the European Monetary Union (EMU).
A standard and well-known implication of the optimal currency area (OCA) theory is that
asymmetric temporary shocks and asymmetric short-run response to common shocks weaken
the case for a common currency, as being a member of a monetary union implies losing bene�ts
form the monetary autonomy and stabilizing movements of the exchange rate.1 Consequently,
identifying the main sources of heterogeneity between Poland and the euro area may be viewed
as a step towards assessing the costs of Poland�s EMU-entry.
The structure of our model builds largely on the previous work in the NOEM (new open

economy macroeconomics) literature, launched by the in�uential contribution by Obstfeld and
Rogo¤(1995).2 The choice of a particular setup of the workhorse model is always a task involving
a great deal of subjectivity. Building a large and comprehensive model, with numerous stochastic
disturbances and rich propagation mechanisms, is a time-consuming task. Moreover, taking big
and sophisticated models to the data is usually far from straightforward, if not impossible,

�E-mail: Marcin.Kolasa@mail.nbp.pl
1The classical reference is Mundell (1961), see also Tower and Willett (1976) for a summary of subsequent

contributions. A modern reconsideration of the OCA theory can be found in Corsetti (2008).
2See also Obstfeld and Rogo¤ (2000). An extensive survey of the NOEM literature is provided by Lane (2001).
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given data availability.3 Needless to say, these kinds of constraints to empirical investigations
are particularly severe for countries like Poland, with short time series and scarcity of well-
established stylized facts being the most relevant obstacles.
Taking into account these considerations, our strategy is to keep the size of the model

relatively small, so that it is possible to estimate most of its important and not-easy-to-pin-down
parameters, instead of resorting to calibrations. The small size has an additional advantage of
increased clarity and operationality. The obvious limitation is a risk of neglecting potentially
important mechanisms, relevant for the problem considered.
Given the main focus of the paper and our future research objectives, including examining

macroeconomic stabilization and shock propagation in alternative monetary and exchange rate
regimes, we want to emphasize the following choices underlying our theoretical and empirical
strategy. First, while keeping the main structure of our model relatively simple, we are less
reductionist in those model components that are known to be of particular relevance for an
appropriate description of the nominal side of the economy. This motivates the following choices:
a two-sector setup allowing the �home bias� in preferences, explicit modelling of distribution
services for consumption goods and separating price-related nominal rigidities from those arising
from the labour market.4 Second, we favour a structure enabling us to switch the model between
�exible and �xed exchange rate regimes without the need to pin down any additional parameters.
The complete asset market assumption is particularly useful in this respect. Third, as we want
to focus on cyclical comovements between macrovariables in the two regions, we abstract from
long-term trends in the data. This justi�es several transformations of the observable variables,
which we discuss in more detail in section 3.5

Our two-country model is driven by fourteen stochastic disturbances, seven for each economy.
Innovations to the shocks are allowed to be correlated across countries. We estimate our model
using Bayesian methods, which allow one to formalize the use of a priori beliefs in the estimation
process. The merits of the Bayesian approach in �tting DSGE models are well-known.6 Two of
these stand out as particularly important for our study. First, given short time series available,
incorporating additional information is necessary to mitigate identi�cation problems, which
make the unconstrained maximum likelihood method unreliable or at least impractical. At the
same time, the Bayesian approach allows one to avoid the other extreme strategy, i.e. pure
calibration, the implementation of which is inhibited by lack of appropriate micro-evidence for
Poland, helping one to pin down some of the structural parameters. Second, Bayesian estimation
naturally leads to the comparision of models based on their �t to the data. This provides a useful
platform for formal testing of various types of heterogeneity across Poland and the euro area by
comparing and validating unrestricted and several restricted versions of our model.

3Bergin (2003) was one of the �rst to estimate a NOEM model. Later contributions, with more complicated
structure include de Walque and Wouters (2004) or Adolfson et al. (2005), both of which can be considered as
open economy versions of the in�uential Smets and Wouters (2003) model. Relatively large multi-country DSGE
models are maintained at the IMF: Global Economic Model (Laxton and Pesenti, 2003) and Global Fiscal Model
(Botman et al., 2006), see Botman et al. (2007) for an overview. However, these models are calibrated rather
than estimated.

4The importance of including non-traded goods in NOEM models was emphasised e.g. by Obstfeld and
Rogo¤ (2000). The implications of home bias in goods preferences for exchange rate dynamics are demonstrated
in Warnock (1998) and Benigno and Thoenissen (2003). The introduction of the distribution sector in the NOEM
models is largely due to Erceg and Levin (1996). Rabanal and Rubio-Ramirez (2005) demonstrate that models
with both staggered price nad wage setting dominate models with only one type of rigidity.

5While abstracting from long-run interrelations between macrovariables might generally be seen as a clear
disadvantage, it has an important merit while working with data for a transition economy. As demonstrated by
Rabanal (2007), imposing dogmatic long-run restrictions in a stylized model estimated for a country undergoing
structural shifts may sizably worsen its �t to the data, including the ability to replicate the key second moments.

6A comprehensive overview of Bayesian methods used for estimation of DSGE models is provided by An and
Schorfheide (2007). See also Fernandez-Villaverde and Rubio-Ramirez (2004) and Lubik and Schorfheide (2006).
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This paper is not the �rst one examining heterogeneity between economies in a multi-country
DSGE setup. However, the previous studies usually focused on asymmetries between relatively
closely related economies, using models which were probably too stylized to employ them for
assessing the degree of asymmetry between a transition country like Poland and a highly in-
tegrated developed club like the euro area. For instance, Jondeau and Sahuc (2005) examine
the heterogeneity between the three largest euro area economies using a stylized DSGE model
which abstracts from capital accumulation and wage rigidities. In a much richer setup, Pyt-
larczyk (2005) analyzes Germany within the euro area, but, similarly to Jondeau and Sahuc
(2005), assumes that all goods are tradable. A separate treatment of tradable and nontradable
goods is provided by Rabanal (2007), who focuses on Spain�s links with the euro area. However,
his model assumes the production function to be linear in labour and fully �exible wages.
Our main results can be summarized as follows. First, while some of the structural parame-

ters (i.e. those describing microfounded decision mechanisms of the agents) in Poland and in the
euro area seem to be somewhat di¤erent, relatively low precision of the estimates does not allow
to draw any �rm conclusions in this respect. As regards the monetary policy feedback rules,
interest rate smoothing seems to be more important in the euro area than in Poland, however,
the model allowing for di¤erent parametrization of the Taylor rules across countries does not
clearly outperform the one assuming homogeneity. While we do not �nd any strong evidence for
heterogeneity in terms of inertia of the stochastic disturbances, their volatility is signi�cantly
higher in Poland. Finally, our results suggest that structural shocks are rather weakly correlated
across Poland and the euro area.
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