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FIGURE 5 Alternative estimates of the euro area natural rate of interest. Notes: FMMR 4 EMU is the average of the national r∗ estimated
for the largest for countries in this paper, weighted by the share of each country in the nominal GDP of EMU4. HLW 2016 is the euro area r∗
estimated by Holston et al. (2016). MR 2007 is the baseline euro area r∗ as estimated in Mésonnier and Renne (2007). BRRWC 2013 refers to
the baseline euro area r∗ estimated in Bouis et al. (2013). Lastly, HJM 2018 is the DSGE estimate of Haavio, Juillard, and Matheron (2018)
[Colour figure can be viewed at wileyonlinelibrary.com]

conditions in the area. This said, our point estimates of national output gaps in June 2016, which range from signifi-
cantly negative values of −5.3% in Spain and −4.1% in Italy to an insignificant −0.8% in France and a slightly positive
gap of 0.4% in Germany, suggest that more macroeconomic stimulus was still needed at that time at least in south-
ern economies, while the substantial heterogeneity in economic conditions and fiscal space may limit the room for
coordinated action.

5 ROBUSTNESS

To what extent should we believe in our estimates? Elements in support of our findings are twofold. First, our estimates
of unobserved variables are of reasonable orders of magnitude. Second, our key conclusions are qualitatively robust to
several changes brought both to the model's precise specification and to the fine-tuning of key calibrated parameters.

Figure 5 shows a measure of the euro area natural rate of interest which we compute as the GDP-weighted average of
our four national estimates (together with its 95% confidence band).25As the figure shows, this euro area r∗ derived from
our national ones compares well with alternative estimates from other studies. Unsurprisingly, the average of our national
natural rates is close to the two measures of the area r∗, denoted by MR and BRRWC in the figure, that are based on
the model of Mésonnier and Renne (2007), which is formally very close to ours.26 Note, however, that Bouis et al. (2013)
estimate their euro area r∗ conditional on their estimated potential output being very close to the level of potential output
estimated by the OECD using a production function approach. Last, Holston et al. (2016), who implement a variant of
the semi-structural model of Laubach and Williams (2003), also obtain an estimated r∗ for the euro area that follows a
downward trend over the years since 1999 and reaches roughly 0% in 2016.27

As far as output gap measures are concerned, they also compare well with estimates from other sources. For instance,
output gap measures, available at the date of this writing, from the OECD, the IMF, and the European Commission for
the year 2016, ranged between −0.6% and +0.4% for Germany, between −2.0% and −1.5% for France, −2.5% and −1.6%
for Italy, and −2.8% and −1.5% in Spain. Although these values may differ to some extent from our point estimates at

25We compute for each calendar year nominal GDP weights of each of the four countries with respect to the nominal GDP of EMU4 as a whole and use
these annual weights to aggregate the national series into an “EMU4” r∗.
26Note that Mésonnier and Renne (2007) estimate their model using quarterly series over 1979–2005 and define inflation as headline HICP inflation,
while Bouis et al. 2013 also estimate their model on more than three decades and look at inflation in terms of the GDP deflator.
27As we noted above, our replication of Holston et al. (2016) results for the euro area and computation of the associated confidence intervals suggests
that their estimate of the euro area r∗ is not statistically different from ours.
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