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How did European Central Bank (ECB) fit the disparate macroeconomic needs of euro area members? The purpose of this paper consists in providing quantitative answers to this question presenting an original methodology. After estimating unified frameworks of monetary transmission mechanisms for nine euro zone countries, we compute the national evolutions of output gap and inflation since 1999, in a fictitious context where the euro has never been launched. Using a loss function as a standard for macroeconomic stabilization, these simulations are then compared with the actual outcomes over the period 1999-2003. Our major result is that the ECB did a far better stabilization job for euro zone countries than national central banks would have done.

Introduction

The European Central Bank (ECB) has suffered abundant criticisms regarding its monetary policy since the very launch of the euro the 1 st of January 1999. First focused on its failing communication or its lack of transparency, they progressively concentrated on the relevancy of ECB decisions themselves. Indeed, the euro zone has suffered the strongest business slowdown across all the industrialized areas, since the beginning of 2001. After a GDP growth of 3.5% in 2000, the European economy fell well below its potential growth of 2.5% in 2001, with a GDP increase by 1.4%.

Moreover, after a small 0.8% in 2002, the low figure of 0.5% has hardly been reached in 2003. Nevertheless, these average performances for the area as a whole hide some various situations: Germany has been stuck with a weak growth or stagnation for four years, while Ireland keeps exhibiting above 3.5% growth rates. Therefore, these two extreme examples and the various situations lying between led to question the adequacy of the "one-size-fit-all" monetary policy, with far from being new arguments.

The European Monetary Union (EMU) has been indeed a quite debated idea for one decade until today, four years and a half after the official setting of the euro. Many academics from different fields of international macroeconomics used to predict serious troubles for the central bank which would have to set the common monetary policy for such "ill-matched"countries. The arguments have been coming from several directions, all of them emphasizing in a different way the crippling problems of the idiosyncratic shocks management. Using the Optimal Currency Area theories [START_REF] Mundell | A Theory of Optimum Currency Areas[END_REF]Mc Kinon, 1963), [START_REF] Eichengreen | Is Europe an Optimum Currency Area[END_REF] argued that the euro area had neither the labor flexibility and mobility, nor the fiscal integration which are necessary to replace exchange rate adjustments. Moreover, authors like [START_REF] Cukierman | Labour Markets and Monetary Union: a Strategic Analysis[END_REF] stressed that, confronted to the long term trade-off between inflation and employment in case of cyclical shocks, the very inflation averse ECB would be unable to lead any stabilization policy. Now that monetary integration is effective, this article aims at providing a quan-titative assessment of the adequacy (or the inadequacy) of the single monetary policy to each euro area member over the 1999-2003 period. This matches roughly Wim Duisenberg's mandate, which ended in October 2003. Therefore, our contribution is twofold. First, il has never been tried before to gauge quantitatively the macroeconomic costs or gains of EMU membership. Second, the methodology we rely on is fairly innovative. Indeed, while economic analysis generally accepts that agents can know and analyze the potential outcomes of alternative scenarii, empirical works dealing with economic policy practice almost never use the so-called counterfactual approach. It is even more surprising regarding monetary policy, since central bankers must analyze at each meeting what would be the consequences of rising, cutting or leaving interest rates unchanged, as judiciously emphasized by [START_REF] Pesaran | What if the UK had Joined the Euro in 1999? An Empirical Evaluation Using a Global VAR[END_REF].

Thus, the questions we ask in this paper is really: What if the euro had never been launched? How would have evolved national output gaps and inflations? With the help of empirical specifications of monetary transmission, the evolution of these variables is simulated in a fictitious context where the euro has never been launched. Afterwards, we use a loss function targeting output gap and inflation, allowing then to compare directly the stabilization merits of each monetary regime, the real one and the fictitious one. To our best knowledge, this is the first time that such an approach is adopted 1 . The main result we reach is that the ECB did a far better stabilization job than former national central banks could have performed.

The paper is structured as follows: section 2 provides a short overview of theoretical underpinning and related literature. Afterwards, section 3 sets up a hybrid model of monetary policy transmission and addresses related econometric concerns.

In section 4, simulated paths for the EMU members in a world without the ECB are presented and commented. Section 5 provides concluding remarks.

1 Nevertheless, it is worth noticing the recent work by [START_REF] Pesaran | What if the UK had Joined the Euro in 1999? An Empirical Evaluation Using a Global VAR[END_REF], who ask the symmetric question regarding the United Kingdom -What if the UK had joined the euro in 1999. Their approach does not deal explicitly with the stabilization properties of the different monetary regimes, however.

This article wants to compare two monetary regimes, and to highlight the roots of divergence between the different macroeconomic paths. Vectorial Auto Regressive (VAR) models have been widely used for empirical works on monetary policy transmission since the seminal paper by [START_REF] Sims | Macroeconomics and reality[END_REF]. However, some (see [START_REF] Clausen | Asymmetric Monetary policy Effects in EMU[END_REF] have questioned VAR models, both for their lack of theoretical underpinning and their structural rigidity. In the context of a simulation exercise, it could weaken seriously the potential interpretations. It seems therefore more relevant to build individual setups allowing for economic interpretation of coefficients and accounting for possible specificities across the studied countries. We propose therefore a more flexible dynamic framework where identification is achieved using a "quasi-recursive" (see infra) macroeconomic modelling. Each individual framework will therefore include three interdependent equations, the first one for the supply side, the second one for the demand side, and the third one modelling monetary policy decisions of each national central bank.

Modelling monetary policy transmission

The usual interest around monetary policy real effects renewed when research began to focus on so-called New-Keynesian framework, brought to the fore by [START_REF] Clarida | The Science of Monetary Policy: a New Keynesian Perspective[END_REF]. Linking solid microeconomic foundations (integration of optimization behaviors by households and firms, provided with rational expectations) to the essential hypothesis of price rigidity, New-Keynesian models become recently the referential framework for monetary policy analysis, especially since the original model has been extended to an open economy framework (cf. Clarida et al., 2001). However, several studies questioned seriously New-Keynesian models ability to fit the data (see Roberts, 2001, on US data). Indeed, as shown by [START_REF] Grubel | Dynamic Inconsistencies: Counterfactual Implications of a Class of Rational Expectations Model[END_REF], the major failure of the canonical New-Keynesian framework (that is, relying only on contemporaneous of future values for variables) lies in predicting jump-form responses of inflation or output after exogenous shocks, in contrast to the "hump-shaped" profiles displayed by historical series. Some tried to circumvent the problem by including additional lags of inflation in the model in attempt to preserve both theoretical framework and empirical consistency, like [START_REF] Roberts | How well does the New-Keynesian Sticky-Price Model Fit the Data? Board of Governors of the Federal Reserve System[END_REF].

An almost impossible challenge has to be faced, yet: how can the introduction of "non-rational" lags be justified in a framework based on... rational expectations?

More generally, what is left of a forward-looking framework, when the Phillips curve is provided with weight around 60% on lagged inflation [START_REF] Roberts | How well does the New-Keynesian Sticky-Price Model Fit the Data? Board of Governors of the Federal Reserve System[END_REF]? Testing several specifications of hybrid New-Keynesian models, [START_REF] Dennis | New Keynesian Optimal-Policy Models: an Empirical Assessment[END_REF] finds that even the best fitting specification shows empirically inconsistent characteristics. Finally, the more or less ad hoc specifications introduced by Galì et al. (2003) or Jondeau and le [START_REF] Jondeau | Testing for the New Keynesian Phillips Curve. Additional international evidence[END_REF] emphasize the difficulties for finding a single robust specification of the hybrid New-Keynesian framework2 .

Beyond this non-trivial debate between fully and partially rational specifications of the New-Keynesian framework, the backward-looking formulation remains a traditional way for modelling monetary transmission. Obviously opposed to the forward-looking models discussed before, the main simplification of this class of models lies on the use of adaptive anticipations for households and firms. However, these backward-looking specifications show some qualities on the empirical field, especially compared to the New-Keynesian framework overall performances on that ground. Indeed, [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF] backward-looking specification fits the US data quite well, and appears to be robust to a wide range of econometric tests. Moreover, [START_REF] Fuhrer | The (Un)Importance of Forward-Looking Behavior in Price Specifications[END_REF] has tested a backward-looking framework against its forward-looking counterpart, and could not reject it. Last argument in favor of autoregressive/adaptive expectations structure for the Phillips curve, this kind of specification is widely used in many central banks policy models (See in particular the study provided on that topic by the Bank for International Settlements, 1995, quoted by [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF].

In a word, empirical uncertainties of New-Keynesian models and autoregressive specifications robustness drive us to choose cautiously a backward-looking framework for our simulations of macroeconomic evolutions in a "without-euro-EMU". Indeed, concerning the trade-off between theoretical foundations and empirical robustness, the purpose of our paper clearly induces to give a preferential treatment to the latter. We will therefore rely on the specification used by [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF] for modelling monetary policy transmission across EMU members, a path already followed by [START_REF] Clausen | Asymmetric Monetary Transmission in Europe[END_REF][START_REF] Clausen | Asymmetric Monetary policy Effects in EMU[END_REF]2005). But to obtain complete macroeconomic setups, we have to specify how monetary policy decisions are modelled.

Central banks reaction functions

In a seminal paper of 1993, Taylor formulates a rule stating that the short-term interest rate of any central bank should be an explicit function of plausible goal variables, like output and inflation gaps to their target values. Formally, the latter represent a small subset of the information available to the policymakers (Svensson, 2003a). One of the main advantage of this type of rule lies in emphasizing simply the trade-off between short-term and long-term concerns. Thus, as emphasized by [START_REF] Judd | Taylor's Rule and the Fed: 1970-1997[END_REF], this rule appears to be a suitable benchmark of the "right" monetary policy. Another key milestone in monetary policy rules literature is the study by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF]. Stating that monetary authorities are more likely to set monetary policy considering future or anticipated than current inflation, they use instrumental methods to estimate a forward-looking variant (12-months ahead) of the initial formulation by Taylor. Their study shows that the Deutsche Bundesbank led some kind of inflation targeting, while France, Italy and UK were highly constrained by German monetary policy decisions. Another important lesson from [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF] comes from the demonstration that, with regard to Germany, the simple forward-looking version empirically perform as well as more complex specifications, including lagged inflation or a gap between monetary aggregate M3 evolutions and the official target set by the Bundesbank. This study by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF] became therefore the starting point of several studies using the forward-looking version of the Taylor rule, with a special focus on monetary policy setting in the euro zone. Emphasizing that the lack of data prevents from making any robust estimation of a monetary policy rule for the ECB after the launch of the euro, [START_REF] Faust | An Empirical Comparison of Bundesbank and ECB Monetary Policy Rules, Board of Governors of the Federal Reserve System[END_REF] prefer to estimate a forwardlooking Taylor rule for Bundesbank and use it as a benchmark to assess how close or different the new European single monetary policymaker has been of its semiofficial model. They mainly conclude that ECB weighted more the output gap than its German counterpart used to. Another strand of the literature favors a counterfactual approach, using pre-step three data to estimate a forward-looking reaction function for a fictitious European single monetary authority. It is the case for Peersman and Smets (1998), [START_REF] Gerdesmeier | Empirical estimates of reaction functions for the euro area[END_REF] or [START_REF] Mésonnier | Rgle de Taylor et politique montaire dans la zone euro[END_REF], who support and extend [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF] initial results. In a few words, they find that the forward-looking variant of Taylor rule fits fairly well the behavior of German and European short-term interest rates since the introduction of the European Monetary System (EMS) in 1979.

Consequently, both the strong consensus across the literature to acknowledge the Taylor-type rule's ability to capture the important features of "real" monetary policy, and the good empirical performances of its forward-looking version for describing European monetary policy stances, lead us to choose this type of rule for modelling monetary authorities behavior in our general frameworks of monetary policy transmission.

An unified framework for euro area countries

As mentioned before, we borrow to the pattern of monetary policy transmission from [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF]. However, the framework they use cannot be directly transposed to EMU countries, who faced different degrees of monetary constraint inside the EMS, due to the system asymmetry in favor of the Deutsche Mark3 . To be able to account for these differences, we use the three group specification defined by [START_REF] Mojon | A VAR Description of the Effects of monetary policy in the individual countries of the euro area[END_REF] in order to fit the main monetary policy "regimes" inside EMS. Germany is a group on its own, considering the leading role played by Deutsche Mark inside the EMS. A second group is made up of Austria, Belgium and Netherlands, kind of monetary "vassals" of Germany: their exchange rate parities against the German currency have been rarely modified over the period, and their monetary policies have always been tightly linked to German one.

Lastly, Finland, France, Greece, Spain and Italy set up the third group, the "dominated partners". Their monetary history appears to be more troubled, with several devaluations and even some periods of floating exchange rate outside the EMS for some of them. In that spirit, their link with Deutsche Mark and consequently their subjection to German monetary policy can be considered as looser on average over the considered period.

We deliberately chose not to include the exchange rates in our framework, and therefore to keep a specification close to the [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF]'s one.

If relevant and useful in a study dealing solely with monetary policy transmission, the integration of endogenous exchange rates variables would have considerably complicated our simulation exercise. Indeed, we would have been constrained to choose a model of exchange rate determination, in order to be able to simulate its evolution in the alternative world. This would have probably provided random results, the debate concerning exchange rate determination being far from ended. Consequently, we prefer to presume, like [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF], that the introduction of macroeconomic variables from the leading country (like the interest rate) represents a suitable alternative to exchange rate when modelling the EMS constraint on the members.

De facto, this modelling choice is extended to the supply and demand equations for the highly dominated countries (cf. infra).

Finally, our pattern consists therefore of a benchmark three-equations system, whose features will vary across the three-groups specification we defined above. A Phillips curve (AS) represents the supply side and an output gap equation (AD) models the demand side of the studied economies. Finally, the interest rate reaction function, which characterizes Central bank behavior, is a forward-looking Taylor-type rule, responding to current output gap and future inflation. To our best knowledge, this particular combination of backward and forward-looking specifications, designed to achieve the best possible empirical performances, has never been used before. It is analytically depicted and estimated in the next section.

3 Monetary policy transmission in euro zone countries: some econometric evidence

Benchmark models: analytic presentation

We use quarterly data from 1980 (approximately the start of the "modern" EMS) to the end of 1998, as computed by Eurostat and IFS databases. We use the money market rates, consumer prices indexes and seasonally adjusted quarterly data for real GDP. Unfortunately, the latter were not available for a sufficient period for Portugal and Ireland. These countries are therefore excluded from our study.

As in [START_REF] Mojon | A VAR Description of the Effects of monetary policy in the individual countries of the euro area[END_REF], the benchmark model will be the German one.

Regarding the number of lags, we use two period control lags for the output gap, and four period control lags for the inflation and more generally all the "monetary" variables, like [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF] did for the US economy. Accounting that t represents a period of one quarter, we set our framework as follows: (see infra for estimation concerns). However, equation 3 must be rewritten in terms of observable variables to be estimated, which leads to:

π t = 4 i=1 α π,i π t-i + α y y t-1 + c 1 + ε π,t (1) 
y t = 2 i=1 β y,i y t-i + 4 i=1 β r,i r t-i + c 2 + ε y,t (2) 
r t = ρ r r t-1 + (1 -ρ r )(α r + β r E t [π t+n |Ω t ] + γ r E t [y t |Ω t ]) + ε r,t (3) 
r t = ρ r r t-1 + (1 -ρ r )(α r + β r π t+n + γ r y t ) + υ r,t (3bis) 
where

υ r,t ≡ ε r,t -(1 -ρ r ){β r E t [π t+n |Ω t ] -π t+n } -(1 -ρ r ){γ r E t [y t |Ω t ] -y t },
that is a composite error term adding the i.i.d shock ε t and forecast errors, computed as the differences between realized values of π t+n and y t and their expectations.

This benchmark model is adjusted for the group of "monetary vassals" (Austria, Belgium and the Netherlands). Indeed, these three countries kept more or less firmly a fixed parity with the Deutsche Mark. Besides, it is likely that macroeconomic conditions in these very small-sized neighbors of Germany were largely dependant on the German ones (cf. [START_REF] Mojon | A VAR Description of the Effects of monetary policy in the individual countries of the euro area[END_REF]. So, our model has to be amended for taking into account the lack of autonomous monetary policy and the macroeconomic dependence of these countries toward Germany. Therefore, we include in the "monetary vassals" specification German output, prices and short-term interest rate.

Finally, using a standard hypothesis in small-open economy models, we suppose that there is no feedback from the smaller country to Germany. For j =Austria, Belgium and the Netherlands, the model therefore takes the following form:

π j t = 4 i=1 α j π,i π j t-i + 4 i=1 α j π Ger ,i π Ger t-i + α y j y j t-1 + c j 1 + ε j π,t (4) 
y j t = 2 i=1 β j y,i y j t-i + 2 i=1 β j y ger ,i y Ger t-i + 4 i=1 β j r,i r j t-i + c j 2 + ε j y,t (5) 
r j t = ρ j r r j t-1 + (1 -ρ j r )(α r + β j r E t [π j t+n |Ω t ] + γ j r E t [y j t |Ω t ] + ξ j r E t [r ger t |Ω t ]) + ε j r,t (6) 
Following the same process than for equation 3, equation 6 can be rewritten as follows:

r t = ρ j r r t-1 + (1 -ρ r )(α r + β j r π t+n + γ j r y t + ξ j r r ger t ) + υ j r,t (6bis) 
where

υ r,t ≡ ε j r,t -(1 -ρ j r ){β r E t [π j t+n |Ω t ] -π j t+n } -(1 -ρ j r ){γ r E t [y j t |Ω t ] -y j t } -(1 - ρ j r ){ξ r E t [r ger t |Ω t ] -r ger t }
Regarding the third group of "dominated partners", the adjustments imposed to the model in order to fit the case of Finland, France, Greece, Italy and Spain are weaker.

Their less "disciplined" monetary course inside the EMS left them with a much wider scope for autonomous monetary policy. Moreover, we are dealing here with countries whose size or specialization protected from an excessive macroeconomic dependence toward Germany. However, in order to model the Deutsche Mark leading role inside the EMS, the German short-term interest rate is included in their interest rate reaction functions. For k =Finland, France, Greece, Italy and Spain, our model becomes:

π k t = 4 i=1 α k π,i π k t-i + α y k y k t-1 + c k 1 + ε k π,t (7) 
y k t = 2 i=1 β k y,i y k t-i + 4 i=1 β k r,i r k t-i + c k 2 + ε k y,t (8) 
r k t = ρ k r r k t-1 + (1 -ρ k r )(α r + β k r E t [π k t+n |Ω t ] + γ k r E t [y k t |Ω t ] + ξ k r E t [r ger t |Ω t ]) + ε k r,t (9) 

Econometric methodology: presentation and preliminary investigations

The study of time series persistence is an unavoidable prerequisite for a robust estimation. For checking data stationarity Regarding output gap and inflation, the empirical evidence is strongly in favor of stationarity. Indeed, apart from a couple of cases, the three tests conclude altogether that these variables are I(0). Concerning interest rates, results are more mixed.

If KPSS test always supports the absence of integration, the other two detect an unit root for Austria, Belgium, Finland, Germany, and Greece. From an economic point of view, this is quite puzzling, because it is not easily understandable that these countries exhibit persistent processes for interest rates and not the other ones, when considering the close imbrication of monetary polices since 1979. Besides, a sensitivity analysis using first difference of interest rates instead of levels does not alter significantly estimates size or significance. With regard to the low power of this kind of test (already noticed by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF], for different samples on monthly frequency), we decided to consider interest rates, and therefore all variables, as stationary.

In a second step, we had to choose the best procedure to estimate our three equation-systems. In the general case, the problem of contemporaneous correlations of errors across equations would require a priori the use of a system estimation method, like the Seemingly Unrelated Regressions (SUR) method. However, the dif-ficulty for assessing properly the existence of contemporaneous correlation on small samples is well-known. Furthermore, in the special case of a recursive model, there is little benefit from using SUR in comparison with an equation-by-equation Ordinary

Least Squares (OLS) estimation [START_REF] Greene | Econometric Analysis[END_REF]. It should be noticed, nevertheless, that our systems are not fully recursive, since the monetary policy rules are based on forecasted values. Consequently, we chose to estimate individually all AS and AD equations using OLS, standard errors being corrected with Newey-West Heteroskedaticity and Autocorrelation Consistent (HAC) covariance matrix. Concerning the monetary policy rules, a simultaneity bias may arise due to potential correlations between right-hand side variables and disturbances. However, the equation can be estimated using instrumental variables, that is any variables in the central bank's information set Ω t at date t, which are uncorrelated with the error term υ t . All monetary policy rules can therefore be estimated using Generalized Method of Moments (GMM), using as instruments lagged variables which are relevant for forecasting inflation. Regarding the selection of these instruments, we decided to adapt the set used by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF] on a monthly frequency. For Germany, the selected instrumental variables are therefore the 1 st , 2 nd , 3 rd , and 4 th lags of: inflation, output gap , interest rate, the log difference of the Deutsche Mark/US dollar real exchange rate, and the log difference of a world commodity price index. For all other countries of our sample, the selected instrumental variables are the 1 st , 2 nd , 3 rd , and 4 th lags of: inflation, output gap, national money market rates, the German money market rate, the log difference of the Deutsche Mark/national currency real exchange rate rate, and the log difference of a world commodity price index. Finally, we consider a one-year ahead rule (that is, n = 4), a horizon widely acknowledged as a good indicator of inflation medium and long-term trends (see [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF], for further discussion).

Thirdly, standard diagnostic tests on each of our nine systems were processed on a first round of estimations. If Durbin-Watson statistics generally confirmed the absence of autocorrelation, [START_REF] Chow | Tests of Equality between Sets of Coefficients in Two Linear Regressions[END_REF] tests at 5% level revealed instability of specifications for some countries. The inclusion of dummy variables correcting the presence of outliers in the data helped in removing these problems. For Germany, dummies were added for the 1991-1992 period, in order to address the ruptures consecutive to reunification. Regarding France, the inclusion of dummies tackled the problem of interest rates bursts after 1981, 1982 and 1987 French Franc devaluations, and the EMS crises of 1992-1993. The same treatment was provided to Belgium who devaluated its currency several times during the eighties. In Italy, the third quarter of 1992 (the EMS crisis leading to the floating of the Italian Lira) coincides with considerable breaks in interest rates and output. Finnish output gap has undergone a continuous significant break from mid-91 until end 1992, when, following the USSR disintegration, its real GDP has decreased by 10%. Furthermore, the fourth quarter of 1992 is characterized by a strong decline in interest rates, subsequent to the floating of the Markka. Indeed, despite the Markka has been out of the EMS before 1996, Finnish Central Bank used to maintain a strong link to the ECU and more or less officially to the Deutsche Mark. In both cases, impulse dummies were included to counterbalance their effects. Lastly, Greece exhibited two problems. First, the eighties are characterized by a great macroeconomic instability, contrasting with the amazing convergence efforts made after 92-93. Besides, during all that period, the Greek interbank market was strictly regulated and monetary policy was monitored by government: this led to an almost constant short-term rate sticking to a high nominal level until 1993. Consequently, we faced a considerable bias in our first estimation, which provided a far too important to be credible coefficient for interest rate smoothing (around 96%). However, the IFS database provided a deposit interest rates series starting in 1988. As a consequence, we decided to limit our estimations on the 1988:1-2000:4 interval for Greece. However, we are aware that such a sample cut considerably reduces the degrees of freedom and therefore the significance of our analysis. That is why the results concerning Greek framework have to be taken with care.

Fourthly, in order to perform a consistent comparison of our simulated results

with the actual developments in terms of inflation and real GDP, we implicitly consider that there was no change in monetary policy impact on GDP and inflation.

Indeed, if a structural breakdown occurred at the end of 1998 or at the beginning of 1999, we would not be able to determine whether the differences stated between simulated results and effective data come from monetary transmission changes induced by the euro or only from the switch of several monetary policy rules to a single one. Basically, this means that the demand/supply shocks would have impacted differently in a world without the euro than in our real single currency area.

That is why we consider monetary transmission mechanisms constant even after the introduction of the euro. Of course, this assumption can be challenged by the Lucas critique on the theoretical ground. As emphasized by [START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF] however, the Lucas Critique can be empirically addressed by another set of structural breakdown tests. Indeed, if these tests do not detect any structural break with the establishment of the EMU (say, at the first quarter of 1999, or of 2001 for Greece), then the Lucas critique does not hold on the empirical ground.

Consequently, a standard breakpoint [START_REF] Chow | Tests of Equality between Sets of Coefficients in Two Linear Regressions[END_REF] test and a recursive least squares test are performed for all AS and AD equations, estimated over the 1979-2004 period with all impulse dummies previously mentioned. to consider it as stable over all the period. Consequently, we conclude that the Lucas critique is not historically validated in our case, and that there was no major break in the monetary transmission mechanism after January 1, 1999. This result can be theoretically rationalized: indeed, [START_REF] Taylor | The Inflation/Output Trade-off Revisited[END_REF] emphasizes that there is a transition period when switching from a monetary policy regime to another. In that spirit, that transition period asks for a learning process which makes rational expectation hypothesis hardly realistic. On the empirical ground, [START_REF] Hayo | Estimating a European Demand for Money[END_REF] or [START_REF] Clausen | Asymmetric Monetary Transmission in Europe[END_REF] show that the integration of financial markets in the euro area was far from being achieved and remained really partial; consequently, the convergence of monetary transmission mechanisms is likely to take place gradually. [START_REF] Goux | The effects of the EMU progress on stability and sensitivity to shocks of the euro -dollar exchange rate[END_REF] reminds, however, that several institutional progresses were accomplished in the EMU during the nineties. Essential for step 3 existence, these evolutions may have altered the agents' behaviors and strategies and generated structural breakdowns before 1999. One can think of 1994 (beginning of the EMU step 2) or 1996 (Madrid council, which sets up the practical details for the transition to the single currency).

But here again, both recursive tests and additional Chow tests confirm the stability of AS/AD equations for all the considered countries, at any of the possible points.

Over a twenty-five years perspective, the real monetary regime switch goes back to 1979 and the EMS creation [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF][START_REF] Garcia | Le policy-mix de la zone euro : une valuation de limpact des chocs montaires et budgtaires[END_REF].

Finally, we can now turn to the presentation of our estimations, which can be considered as stable over the 1980-1998 period, and held constant afterwards for simulation purpose.

Estimating Monetary transmission mechanisms

Estimations of each three-equation system are depicted below. As mentioned in the previous section, a sensitivity analysis showed that second order smoothing models fit better the data for some countries, i.e. Germany, Austria and the Netherlands.

For these countries, a second lag of interest rate is therefore included in equations 3 and 6. Tables 1, 2 and 3 show our results for the nine considered countries, according to the classification established previously. Phillips curve coefficients are first listed, followed by AD curve coefficients, before ending with monetary policy rule parameters8 .

Insert Table 1 here Insert Table 2 here Insert Table 3 here Finally, Table 4 reports the likelihood ratio tests of the overidentifying restrictions for all monetary policy rules, which are essential to support the validity of GMMestimations:

Insert Table 4 here Tables 1 to 4 support the relevancy of the choices we made for statistical inference. Indeed, the lag numbers chosen and the inclusion of the dummies described above allow to get normal residuals for almost all AS/AD equations 9 (Jarque-Bera test results avaialble upon request). Besides, the overidentifying restrictions are not rejected at any standard significance level for all monetary policy rules, and a general look over the estimates shows that our models generated fairly good fits. In average, R 2 is 0.73 for inflation equations, 0.93 for monetary policy reaction functions and 0.68 for output equations. Twenty-five equations over twenty-seven estimated fit the data in a satisfactory way, with a R 2 above 50% -the specific problems of the two one left (Austrian output and German inflation equations) are addressed below. Furthermore, the overall characteristics of our three-equation systems are unsurprising and consistent with previous findings of related literature. Concerning inflation equations, the sum of lagged coefficients on inflation, ranking from 0.58 in the Netherlands to 0.94 in Spain, is always smaller than one, emphasizing the stability of inflation processes for all countries. Output gap plays a significant role with the expected sign for a majority of countries, but not all of them. Regarding output gap equations, it is worth noticing that only five of them (Austria, the Netherlands, Italy, Finland and Greece) exhibit significant individual negative lags of interest rate, no significant lag being present for the other ones -except a positive one for France. However, Wald tests (complete results available upon request)

imposing various restrictions showed that the average of the four interest rate lags impact negatively the German and the French output, but is not significantly different from 0 for Belgium and Spain10 . Eventually, monetary policy rules vary largely across countries, but a couple of common features arise. First, the partial adjustment process is confirmed significant across all the considered countries, though the coefficient vary greatly. Second, the inclusion of the German interest rate is proved to be highly significant (always at the 1% confidence level, apart for Italy, "only" at the 5% level) for all the other eight countries. This legitimates our modelling choices and confirms the dominance of the German monetary policy over the considered period. This explains also the fact that, apart from the very special case of Italy, none of the considered countries apparently respect the so-called Taylor principle. The latter requires β > 1, that is the nominal interest rate increase by more than one percentage point in response to one percentage point increase in the inflation rate [START_REF] Taylor | The Robustness and Efficiency of Monetary Policy Rules as Guidelines for Interest Rate Setting by the European Central Bank[END_REF], otherwise self-fulfilling bursts of inflation may be possible. Indeed, by following more or less closely the German monetary policy, the EMS members imported its well-known aversion for inflation while losing most of their monetary-policy making independence. In a world without the EMS, the value β coefficient would have is"absorbed", to a certain extent, in the coefficient on the German interest rate (ξ).

We turn now to more specific national concerns, starting with the German case.

The poor fitting of inflation equation (R 2 around 44%) can be rationalized as follows:

in a context of long-term price stability, it is likely that inflation developments are more driven by exogenous shocks than past inflation evolutions. Concerning the Bundesbank reaction function, it is worth emphasizing that our estimates are very close to [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF]'s ones, with almost the same values for the smoothing parameter (ρ 1 + ρ 2 = 0.90, also in line with [START_REF] Faust | An Empirical Comparison of Bundesbank and ECB Monetary Policy Rules, Board of Governors of the Federal Reserve System[END_REF], the inflation one (β = 1.31) and the constant (α = 3.18, a very plausible value for the German short-term equilibrium interest rate -see ECB, 1999). A noticeable innovation of our estimates has to be mentioned, however: the coefficient γ on output gap is 0.65, twice and a half greater than the one found by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF]. A suitable explanation can be found in sample differences: our sample includes observations until the end of 1998, vs. 1993 for [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF]. Therefore, it includes years when inflation reached durably a low level after the burst of reunification, leaving to the Bundesbank more room for output stabilization consideration. Finally, it is interesting to put forward that, with such coefficients, our reaction function for Germany over the 1980-1998 period is pretty close to the one originally deduced by [START_REF] Taylor | Discretion versus Policy Rules in Practice[END_REF] for the Federal Reserve.

Across "Monetary vassals" group, only Austria and the Netherlands seem to share a really similar profile. Regarding AS and AD curves, it appears that the German inflation has an undoubtedly significant impact on these two countries own price developments. Conversely, while the Belgian inflation does not seem to be affected, its aggregate demand is highly related to the German output gap, whose both lags influence significantly, but with opposite signs, Belgian AD curve. Several explanations for these contradictory spill-over effects can be provided, either by the interest rate channel or by the exchange rate one (see [START_REF] Clausen | Asymmetric Monetary policy Effects in EMU[END_REF].

In any case, this helps to rationalize the absence of interest rate lags influence for Belgium (cf. supra): the impact of the German monetary policy passes indirectly through the output channel. Conversely, a direct interest rate channel is at work

for Austria and the Netherlands, with significant negative lags 11 . Regarding the monetary policy rules, the small smoothing coefficients, ranking from 29% for Austria to 70% for Belgium, are a first indicator of monetary policies lack of independency: in order to follow the German monetary developments, these countries were regularly constrained to brutal interest rate variations. This tight link with the German monetary policy is also perceptible when looking at the strong coefficients for the German interest rate, equal or superior to the ones found by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF] for Italy (0.59) and the United Kingdom (0.60) -but fairly smaller than the French one (1.14). Consequently, the room for autonomous monetary policy appears to be small, which is consistent with the insignificant or very low estimates for inflation.

With a weight of 80 % on the German interest rate, Austria appears at the most tightly linked country and consequently the less autonomous: its monetary policy rule has just been a reproduction of the German one during the eighties and the nineties -this is also emphasized by the close to zero coefficient for inflation and the small, though significant, on output gap. In that spirit, the low fitting performance of the Austria output equation can be related to the country dependency on foreign (especially German) business cycle - [START_REF] Mojon | A VAR Description of the Effects of monetary policy in the individual countries of the euro area[END_REF] argued that it is likely that most of the exogenous shocks to the Austrian prices and output come from innovations to the German interest rate. If the situation is hardly different for the Netherlands, Belgium exhibits a profile somewhat more blurred, with a bit more autonomous rule featuring positive and significant coefficients for both inflation and output, the latter being almost identical to the German one (this is also the case for the Netherlands). This somewhat looser connection with the German monetary developments is consistent with a coefficient a bit weaker for the German interest rate, and may be interpreted as a result of the 80's devaluations.

Unsurprisingly, the third group is much less homogeneous than the previous one, but still offers a couple of interesting common features. While AS equations do not display any specific characteristic, restriction tests confirm the negative impact of interest rates for all AD equations, except the Spanish one. This may result from a problem of omitted variables. Regarding monetary policy rules, all reaction functions exhibit strong nominal anchors with the German interest rate jointly with an inflation adverse behavior and no significant weighting on output gap. These results emphasize that our quite simple monetary policy rules fit fairly well the behaviors of these countries monetary policymakers, whose priorities during the eighties and the nineties were mostly price stability and the nominal exchange rate with the Deutsche Mark. Besides, smoothing parameters are on average substantially higher to vassals' ones, between 78 and 89% for Finland, Greece, Italy and Spain. However,

France figure is significantly lower, around 63%. To a certain extent, France is close to the monetary vassals group, especially Austria12 . This idea is supported by the coefficient on the German interest rates, still high, even if lower than the one found by [START_REF] Clarida | Monetary Policy Rules in Practice: Some International Evidence[END_REF], and the small and/or insignificant policy coefficients. The interpretation is straightforward: even if the pressure on French monetary policy lowered after the end of the hard EMS, monetary authorities kept sticking to the German monetary evolutions. Nevertheless, the low and not really significant constant (only at the 12% level) reflects the cut in the risk premium which occurred during the second half of the nineties, when the French and the German interest rates converged to the same level. Conversely, the stronger weight on the German rate and the persistence of a significant constant close to 2.5 materialize a huge durable risk premium for Italy, consequence of the Lira chaotic course inside and especially outside the EMS. Nonetheless, one can notes that the Italian reaction function exhibits one of the strongest weight on inflation among the sample: this may reflect the solid determination of the Italian policymaker to achieve inflation convergence, especially in the nineties. Regarding Spain, Finland and Greece, constants are not significantly different from zero, but the risk premium translates into a stronger weight on the German interest rate, superior to one. For Finland and Spain, this coefficient reaches respectively 1.04 and 1.18, and is associated to a strong policy aversion for inflation.

Eventually, the nominal anchor with Germany is so strong for Greece (2.51), that it makes any other policy consideration pointless, with weights on inflation and output gap not far from zero. Given these mechanisms of monetary policy transmission, what would have been the macroeconomic paths of these countries if the EMU step 3 had been postponed? This issue is addressed in the next subsection.

4 An EMU without the euro

Construction of the alternative world

The idea of a delayed launch of the euro (step 3 of the EMU) is not unrealistic.

Initially, two different dates were explicitly considered in the Maastricht Treaty, 1997 and 1999. Let's suppose there was a third possibility, for instance 2004. Given the macroeconomic context of 1998, one can easily imagine a number of reasons for choosing the latest date: The Russian financial crisis, problems of public deficits exceeding the 3% Maastricht limit... In our world without the euro, we assume that the pre-euro framework is extended until 2004. The exchange rate mechanism is therefore still in place, which means that all twelve countries exchange rates are still linked by fixed parities, the Deutsche Mark being the leading currency. In a word, the EMS asymmetry is still crucial in our fictional world, which implies that national currencies are still pegged, and that Deutsche Mark is still the leading currency.

This hypothesis could of course be challenged. It could especially be argued that some currencies would have left the EMS if the EMU step 3 had been delayed. Going back to floating exchange rates, the considered countries would have also got back to an autonomous monetary policy setting. Released from the constraint of Maastricht criteria, they could have massively cut interest rates and when necessary, set expansionary fiscal policies. Such a scenario is not validated by History, however.

If we think about Italy in 1992, the Lira expulsion from EMS went with a significant rise in interest rates and additional restrictive decisions, especially regarding fiscal policy, in order to regain the trust from financial markets and stop the Italian currency depreciation. As for the United Kingdom, a quick cut in interest rates was immediately implemented. But after two years of recession which brought the fiscal deficit until 6.3% of GDP, British government started and maintained a clear restrictive strand for its fiscal policy. It is also worth noticing that, since the second half of the nineties, short-term British interest rates have become higher than the euro area ones, and it is still true today13 . These two examples simply remind that the famous foreign constraint was far from being limited to the EMS membership and the convergence criteria. Coming from the economic and financial globalization, this foreign constraint involves a certain degree of fiscal and monetary policy discipline for all countries, or else, international investors will ask higher returns and business will suffer. This constraint stands inside and outside the EMS, as reminded by British and Italian cases.

Therefore, we choose to keep the asymmetric features of EMS in the alternative monetary regime modelling, because it is highly probable that economic policies would not have been very different for countries which would have left the EMS.

Consequently, output gap and inflation paths will be simulated in this context. Of course, the monetary policy rules will play a crucial role on that ground, because they will help us to simulate national central banks behaviors after 1999.

Some technical concerns has to be solved before providing the simulations results.

Firstly, the problem of shocks specification in the AS and AD curves (respectively ε π,t and ε y,t ) is crucial. Indeed, our simulations could not be decently proceeded without taking into account extra euro area macroeconomic shocks, either on prices (for example, on oil prices) or output (the explosion of internet bubble and the American slowdown, September 11). We need therefore to integrate in the simulations the actual shocks which occurred after the 1 st of January 1999. But how can we isolate more or less precisely these shocks in the single currency context? Remember that forecasts are made with error, the latter being simply the difference between the actual and forecasted values. The estimated 1980-1998 AS and AD curves are used for retrieving shocks since the implementation of euro, computed as the difference between inflation and output gap real values and their estimated counterparts, computed with the real ECB rates. These ε are then reintroduced in the counterfactual complete models, where all countries have their own interest rate reaction function.

Secondly, since the monetary policy rule of each model contains a future value of an endogenous variable (that is, inflation), it is not possible to solve the models recursively in one pass. Therefore, models are solved deterministically applying a Gauss-Seidel iterative scheme across all the observations of the sample14 . It should be clear that a deterministic solve relies on the implicit assumption that central bank expectations are consistent with the outcomes predicted by the model. By making this relationship hold exactly, we assume that there is no uncertainty in the model. Consequently, the deterministic solve simply involves replacing the inflation expectation that appears in the model with the future values predicted by the model. This is not a very strong assumption, considering the very good fitting properties of forward-looking rules (cf. supra), which also reflects central banks ability to forecast precisely inflation. Furthermore, for all nine models, there was not any problem of convergence, emphasizing therefore that our models are well-specified.

Thirdly, what to do with non-significant coefficients of the estimated models?

Theory tells us that it is probably better off removing the coefficients that are very insignificant, say |t -statistic| < 1. What to do with the others is less clear. Lastly, we chose to keep all coefficients with |t| > 1.

Comparison of real and simulated paths

Before proceeding, we need a synthetic measure allowing us to compare for each country the stabilization properties of the real world (with the euro) and of the alternative world (without the euro). In the context of monetary arrangement comparison, an appropriate standard for policy evaluation appears to be the underlying objective function of the central bankers. Indeed, the use of loss functions has been widespread in the literature since the seminal papers by Barro and Gordon (1983a&b) supporting rules vs. discretion for monetary policy practice. Barro and Gordon and their early followers used to consider that central bankers, as all economic policymakers, had an "output bias", that is a tendency to try to raise output above its natural level using surprise inflation. That is the reason why, in their framework, the optimal monetary policy should not care about output stabilization. A more recent strand of the monetary policy literature, however, favors a more flexible inflation targeting approach (see Svensson, 2003a&b), which includes some weight on stabilizing the real economy. More generally, the optimality in terms of welfare of a monetary rule minimizing variances of inflation and output has been widely documented since the analysis of [START_REF] Taylor | The Inflation/Output Trade-off Revisited[END_REF]. So, if output stabilization is a desirable objective in itself (in the sense of decreasing output growth variability), then a sensitive central banker should account for it when modelling its loss function to be minimized. It is therefore assumed that the policy maker minimizes in period t a quadratic intertemporal loss function of the form:

L t = (1 -δ)E t ∞ τ =0 δ τ L t+τ (10a)
where 0 < δ < 1 is a discount factor and L t the period loss function, which is given by:

L t = 1 2 [(π t -π * ) 2 + λy 2 t ] (10b) 
Where π * is the inflation target and λ > 0 the relative weight on output stabilization. The loss function can therefore be interpreted as the weighted sum of the quadratic gaps between targeted variables, π t and y t , and the target levels, respectively π * and zero. The latter corresponds to general monetary policy practice by central banks since the beginning of the eighties, who does not try to push output above its natural level, preferring to stabilize it around its potential level.

Thus, in the context of our simulation exercise, we need to choose values for δ, π * and λ. Concerning δ, Svensson (2003b) reminds that the discount factor is probably very close to one, especially when the period is a quarter. The choice for the other two parameters is less straightforward, since we are considering nine central banks whose preferences could be different. For the inflation target, we choose a value of 2%, which was the official target of the Bundesbank, and then became the one of the ECB since the euro launch. With regard to the already mentioned leading role of the German monetary policy, we can reasonably consider that the other countries "imported" de facto this target. Finally, we decide to postulate for simplicity equal weights on policy variables. In other terms, for each country and at each period of time t, the following loss function is going to be computed :

L t = 1 2 (π t -2) 2 + 1 2 (y 2 t ) (10c)
Table 5 below presents the periodically computed losses L t for both real and alternative monetary arrangements, the bold line reporting an approximation for the value of the intertemporal Loss function L t . Indeed, when δ tends to one, and the intertemporal loss function is scaled by (1 -δ), L t approaches the weighted sum of of the unconditional variances of inflation and the output gap (see Svensson, 2003b, for more details), that is :

lim δ→1 L t = 1 2 (V ar[π t ] + V ar[y t ]) (10d)
Insert Table 5 here Besides, in order to provide more detailed information on the contribution of each variable to loss function variations, Tables 6 and7 compare for each country the true and simulated values for output gap and inflation, while table 8 shows the standard deviations for each of these variables:

Insert Table 6 here Insert Table 7 here

Insert Table 8 here Finally, in order to relate previous results to monetary policy paths, Table 9 displays the fictional series of interest rates for the euro zone countries in the postponement of the euro scenario (italic lines give the average level of interest rates for each year).

Insert Table 9 here

From a general perspective, several major results may be highlighted. Firstly, it is striking to see that intertemporal loss functions L t are higher in the counterfactual universe without the euro than in the real one. This is true for all countries (except the Netherlands, for which the two figures are almost equal) and gaps are most of the time very substantial. The alternative world is therefore characterized by bigger losses and a higher macroeconomic volatility. This is confirmed by Table 8, which shows that output gap and inflation are systematically more variable in the counterfactual world, except for the Austrian output. On the whole, it seems that ECB single monetary policy has been more efficient in terms of macroeconomic stabilization than national monetary policies would have been.

Secondly, the latter statement is especially interesting when comparing fictional series of national interest rates with the actual ones set by the ECB since 1999 (see Table 9). Whereas the interest rate rise is clearly limited to the 1999:3-2000:4 period in the euro zone, the alternative world without the euro exhibits a much longer restrictive stance for the simulated individual monetary policies. Thus, the periods of increasing interest rates start between 1999:2 and 2000:1, and end between 2001:3 and 2002:2. As a result, national interest rates are for most countries higher than the true ones set by the European single policymaker from 2000:1 until at least the end of 2001. It seems especially that the Bundesbank, followed more or less quickly by most of the national central banks, would have waited until an advanced step of the business downturn to reverse sharply the trend of its monetary policy and cut massively interest rates (cf. infra). These cuts would have diversely spread across other countries, leading to a great heterogeneity of interest rate levels across the EMU members over 2003, ranking from 0.84% in Germany to 5.93% in Greece, compared to the 2.34% for the euro area.

This preliminary overall investigation tends therefore to show that the ECB has cut interest rates and initiated an expansionary policy much more quickly than most of the previous central banks would have done, leading to more macroeconomic stability. We can go into further details with the study of periodical losses L t . Apart from Spain and the Netherlands, the higher periodical losses are mainly contained in the alternative world, which is consistent with the previous result regarding the intertemporal losses. Beyond this general statement, it is possible to sub-divide our sample into three sub-groups with common features regarding the evolution of periodical losses. The first group is made of the countries for which losses are almost always smaller in the real world, that is France (over a sum of 20, 17 quarters with smaller losses in the real world), Italy (18 quarters over 20) and Greece (8 over 12).

For these three countries, single monetary policy has most of the time produced The comparison between actual target variables and their fictional counterparts may provide useful insights regarding the roots of these sub-divisions, especially when relating them with the divergences between simulated monetary policies and the real single one. Concerning the first group, it is not surprising that the better stabilization performances of the real world come from both output gap and inflation.

Thus, Tables 6 and7 sequently, the trend of cutting is too slow, and the German rates remain above the euro zone ones until 2002:2. At this date, output gap already turned substantially negative, and Germany seems already at the verge of deflation. All the elements of a Japanese style scenario are then set up: The Bundesbank starts a strongly expansionary policy, bring its rates below 1% in 2003, with a minimum of 0.57% at the first quarter, but it seems quite late regarding the macroeconomic situation of 2003. Developments in Finland are pretty much identical, except that the decrease in interest rates after 2001 is a bit slower, Finnish rates maintaining a substantial risk premium on the German rates. In light of these fictional macroeconomic developments, single monetary policy benefits in terms of stabilization are obvious:

The ECB managed to prevent recession while keeping inflation positive in Germany and Finland. Conversely, the Bundesbank would have been more hard-nosed for controlling the additional inflation coming from oil price increases, which explains that German losses are smaller in the counterfactual world from 2001:1 until 2002:2:

inflation is better stabilized than in the real world and the business downturn has not yet materialized. The same effect is at work for Finland, but to a lesser extent, which explains that the cycle of losses is less easily distinguishable than for Germany.

In the alternative world, Spain suffers from the same unstable business cycle, but its own internal dynamics of the country protects him from recession -but the slowdown of 2003 is stronger than in the real world. Concerning inflation, alternative world performs better from 2000:1 until 2001:2, leading to smaller losses on average over this period. Afterwards, inflation is almost systematically lower in the real world, and business cycle is smoother: smallest losses turn back to the real world after mid-2001. On the monetary policy side, Spain displays the longest restrictive stance, the interest rates beginning to decrease only in mid-2002, after a peak of 7.8%.

In 2003, the Spanish three-month rate is still at 4.8%. Once again, risk premia with the German interest rates (between 300 and 350 basis points) are considerable and consistent with the nineties historical data. As for Italy, the gap with the actual euro rate (200 points at the end of the period, 250 for the whole year 2003) points clearly the costs of leaving the euro.

For Austria, the division around mid-2001 is clear: before, the stabilization properties of the alternative world are superior, but afterwards, it is clearly outperformed by the real one, as for Germany, Finland and Spain. However, the causes of this shift are not exactly the same as previously. Indeed, apart from the 2001:1-2002:2 period, the counterfactual business cycle is always smoother than the real one -that is, output is closer to its potential. One could object, however, that this is only true stricto sensu, because the differences after mid-2001 are really minor, which means that both monetary arrangements give pretty much the same output stabilization results. So, the explanation should be sought into inflation different behaviors across the two monetary arrangements. And indeed, whereas inflation is much better stabilized in the alternative world until the end of 2000, the best performances go back to the real world since 2001:2. Concerning Austria, monetary union led consequently to better macroeconomic stabilization since mid-2001 mainly because of inflation.

As for Austrian simulated monetary policy, it sticks closely to the German one, with a persistent risk premium ranging between 30 and 150 basis points. The clear restrictive trend of the two first years leads to an inflation well below 2% in annual average since the end of 2002, with quarterly more unstable values.

Regarding Belgium and the Netherlands, the situation is somehow reversed. Indeed, whereas the EMU provides better macroeconomic stabilization until end-2001 (for the Netherlands, it is especially true on average), the counterfactual monetary arrangement produces definitely smaller losses after mid-2002 (once more, we have to moderate the statement for the Netherlands, since the two last quarters of 2003 might represent the start of a new shift). As for Austria, the answer does not lie in the output gap: either the business cycle is smoother in the real world, or the two monetary arrangements bring equivalent outcomes. These common trends for the business cycle are consistent with the three-group classification adopted previously: sticking to Germany, the three "monetary vassals" reproduce the same business tendencies, only the magnitude differ. Consequently, inflation is once more the key variable: on the whole period, quarterly prices increase are undoubtedly better stabilized around 2% in the alternative world for Belgium, while the repartition is clearly more mitigated for the Netherlands15 . This explains why the alternative world leads to better losses minimization after 2001 for Belgium and on the whole for the Netherlands. As for monetary policies, they unsurprisingly follow closely the German one, with higher risk premia for Belgium however (the maximum is reached in 2001:4, with 325 basis points). In 2003, the Belgian and the Dutch short-term rates reach levels which are not far from the actual euro zone rate, but still above the German one.

Eventually, the main lesson of our simulation exercise is that the ECB monetary policy appears to have done a far better stabilization job for the euro zone countries than national central banks would have done. Apart from the Netherlands, intertemporal losses are systematically higher in the alternative world without the euro. This important result remains mostly true for periodical losses, even if episodically, former national monetary policy rules would have given temporarily better results. More precisely, business cycles are on the whole smoother for individual countries: it means that, without the single currency, the euro zone countries would have suffered a bigger business downturn -and even a recession/deflation for some of them -since the end of 2002. As for inflation, monetary integration helped for most countries to stabilize inflation close to low levels, especially the ones accustomed to high inflation regimes, while preventing deflation in Germany. Consequently, we can conclude that the adoption of the single currency strengthened the inflation convergence process initiated during the nineties. This is a remarkable feature of our simulations, emphasizing the important part played by the monetary union for homogenizing European economic area.

Over the 1999-2003 period, therefore, the counterfactual world without the euro exhibits more important macroeconomic imbalances on the whole and higher national interest rates during the major part of the total period. Even when an expansionary policy is adopted by the Bundesbank, all countries cannot cut interest rates immediately and/or at the same speed. Consequently, all countries ends the year 2003 exhibiting higher interest rates than Germany and for a majority, than the euro area. For Greece, Italy and Spain, which used to be blamed for their wellknown macroeconomic instability, short-term rates stabilize at levels close to the ones of [START_REF] Fuhrer | The (Un)Importance of Forward-Looking Behavior in Price Specifications[END_REF]-1998(or 2001, for Greece) , for Greece) exhibiting risk premia of several hundreds basis points on the German rates (cf. supra), and substantial positive gaps with the actual euro rate. These extreme examples illustrate a contrario the benefits from convergence and imported -or more exactly, shared -credibility. Without the euro, these gains would have never existed, and divergences and macroeconomic instability would have persisted.

Conclusion

The purpose of this paper consisted in providing quantitative estimations of gains and costs of monetary integration for the euro area countries. To do so, this study relied on two main contributions. First, we estimated homogeneous macroeconomic models of monetary policy transmission for nine euro zone countries: they allowed us to capture the different degrees of constraint that the asymmetry of the EMS used to compel on European monetary policies. Second, we used them to lead some counterfactual experiences, relying on a loss function targeting equally inflation and output gap as a tool to compare the macroeconomic stabilization properties of our world and the ones of a fictional universe without the euro.

Our major result leads to moderate the strong critics directed against the ECB since its very creation. Indeed, our simulations tend to prove a contrario that monetary integration supported and strengthened business cycles and inflation convergence among the euro zone countries. In that context, the ECB did a good global stabilization work, in any case better than the simulated national monetary policies would have achieved. It seems to us that these conclusions make an interesting point in the persistent debate about the euro opportunity and the ECB one-sizefits-all monetary policy. Instead of nurturing deflation in Germany and overheating in Spain, the single European Monetary policy appears to have, at the opposite, fostered convergence and macroeconomic stabilization. Consequently, while some in France or Italy recently suggested a return to national currencies, we emphasize that this would imply higher nominal rates, especially for countries that used to be penalized because of their macroeconomic instability, and more macroeconomic volatility for all countries. If the single currency had not existed, the euro zone countries would have been in 2003 in a macroeconomic situation pretty close to the one of 1997, that is without any sound real or nominal convergence. Until the end of 2003, it appears that one size fit all, after all.

Another important lesson of our study relates to the actual practice of monetary policy by the ECB. The good performances of the EMU members in terms of business cycle as well as inflation stabilization, mean that, in a way or another, the ECB accounted for output considerations in her monetary policy decisions, in spite of a mandate focused on price stability. In other words, built on the Bundesbank model, it has possibly adopted a behavior close to the one of the Federal Reserve. Therefore, our study comes to advocate the decisions taken under the rule of the late President Wim Duisenberg: more pragmatic than initially expected, they plausibly contribute to enhance welfare and macroeconomic stability inside the euro area.

Our study could be extended in several interesting ways. First, now that the euro has been set up for almost seven years, it would be interesting to perform a simulation exercise similar to ours, but using only post-1998 monthly data. Second, it would also be natural to perform the same kind of evaluation for the ECB policy under the new President on duty since November 2003, Jean-Claude Trichet. It would be especially interesting to assess if the statu quo policy which prevailed since then was adequate, of if the critics asking for a more expansionary monetary policy were in any way relevant. .13 -0.94 -0.84 -3.68 -1.22 -0.68 -0.85 -4.30 -0.06 -1.66 -0.69 -0.65 -1.63 -0.33 -0.46 -0.34 2003:3 -0.68 -0.32 -0.95 -1.38 -0.58 -4.37 -0.93 -2.28 -0.75 -5.29 0.77 -2.27 -0.31 -1.08 -1.63 -1.12 -0.47 -0.61 2003:4 - 

  better results in terms of macroeconomic stabilization than national central banks would have achieved. Austria (12 over 20), Germany (13 over 20), Finland (14 over 20) and Spain (10 over 20) form a second group where the repartition of smaller losses is less uniform, letting clearly appear a cycle of losses. Thus, from 1999:01 until approximately the middle of 2000, which represents the first turning point, periodical losses are undoubtedly smaller in the real world for Germany, while the situation is more mitigated for other countries. After the middle of 2000, indeed, the alternative world performs definitely better in terms of macroeconomic stabilization. This lasts until the end of 2001 -middle of 2002, when the second shift occurs. At this moment, smallest losses switch back in the real world, until the end of our sample. Finally, Belgium (13 over 20) and the Netherlands (10 over 20) display another profile: after the last quarter of 2001 or the middle of 2002, national monetary policies seem to outperform the ECB for periodical losses minimization. This statement has to be moderated for the last two quarters of 2003, however, where another switch of regime could have occurred, but we would need more observations to support this conclusion.

  highlight that output gap fluctuations around zero (its de facto natural level) are much less strong in the context of the EMU, while quarterly annualized inflation is much closer to the 2% target. Nevertheless, some national specificities remain. For France, the evolution of output gap has been really smoother in the real world: in the counterfactual one, France knows higher GDP growth during 2001 and 2002, but the business downturn is stronger after the first quarter of 2003, leading to a recession in 2003, instead of the small growth France experienced in the real world. For Italy, the situation is pretty similar, except that the output gap is significantly less positive (and consequently closer to zero) in the alternative world for 2000 and the first half of 2001. After this date, the situation is reversed, and output gap becomes smaller in the real world. In other words, the business cycle seems to shift from four or five quarters ahead. Anyhow, the story ends in a stronger business slowdown for both France and Italy, the first with little more inflation, the second at the edge of deflation. These evolutions are consistent with the simulated national monetary policies for these two countries, which adopt a clear restrictive trend by the middle of 1999 until the end of 2001. The decrease of interest rates starts with a delay of two to three quarters on the German monetary policy, and they culminate at respectively 6.87% for France and 6.74% for Italy. That implies a gap by almost 350 basis points with the Euribor, and risk premia over the German rate by 214 basis points for France and 269 for Italy. Interestingly, these figures are quite similar to the ones which could be seen in 1994-1995, years dominated by financial instability and slow growth. Accounting for the usual delays for monetary policy transmission, these highly restrictive monetary stances can be held responsible for the strongly negative output gaps of 2003. However, whereas the French monetary policy would have definitely adopted a strong expansionary trend since the middle of 2002, the Italian interest rates decrease would be very progressive. With a level of 4.64% at the end of 2003, the Italian rates would bear a 350 basis points premium on the German rates, and exhibit a gap of 240 basis points with the actual euro rates. The case of Greece is quite different, and in a way more simple: monetary integration triggered both nominal and real convergence in a country completing a catching-up process and accustomed to macroeconomic instability. In that respect, Greek path in the alternative world is characterized by more output volatility, ending in a recession in 2003, and a higher inflation well above the EMU standards. Greek simulated monetary policy is consistent with these features, adopting a restrictive trend until the middle of 2002, before reversing slowly to follow German monetary developments. At the end of 2003, Greek simulated rate reaches 5.34%, implying a 430 points risk premium on the German rates. These figures are pretty much the same than the ones by the end of 2001.Turning now to the countries exhibiting a cycle for the repartition of losses between the real and alternative world, we see that the business cycles of Germany, Finland and Spain are undeniably smoother in the real world from mid-2000 to late 2003. Without the single currency, these countries would have experienced a better growth in 2001 and the two first quarters of 2002, but the downturn would have been especially strong in Germany and Finland, with a deep and lasting recessionthe real GDP would have diminished by respectively 2 and 1%. The deflation would have come to reality, as shown by the continuous negative figures of 2003. Monetary policy part in these developments is limpid: in the alternative world, the German policymaker begins to raise interest rates slowly from 1999:3 to 2000:2, when they are clearly below the euro zone ones. With monetary policy transmission delays, this explains the higher output gaps in the alternative world from mid-2001 until end-2002. Afterwards, the Bundesbank accelerates sharply the size of interest rate increases, bringing them well above the euro rates (5.22 vs 4.27% in 2001:3). Sub-

  Figure A.2.1: Recursive residuals, +/-two standard errors

Table 1 :

 1 Germany

		Coefficient
	α π,1	0.273 a
		(0.099)
	α π,2	0.001
		(0.080)
	α π,3	0.011
		(0.088)
	α π,4	0.335 a
		(0.118)
	α y	0.335 c
		(0.199)
	R 2	0.436
	β y,1	0.784 a
		(0.138)
	β y,2	-0.042
		(0.137)
	β r,1	0.268
		(0.167)
	β r,2	-0.244
		(0.204)
	β r,3	-0.173
		(0.178)
	β r,4	0.216
		(0.138)
	R 2	0.696
	ρ r,1	1.403 a
		(0.083)
	ρ r,2	-0.508 a
		(0.072)
	α r	3.184 a
		(0.593)
	β r	1.306 a
		(0.227)
	γ r	0.636 b
		(0.297)
	R 2	0.959

Table 2 :

 2 monetary vassals

		Austria Belgium Netherlands
	α π,1	-0.160	-0.002	0.016
		(0.097)	(0.128)	(0.076)
	α π,2	0.115 c	0.162	0.204
		(0.064)	(0.109)	(0.129)
	α π,3	-0.009	0.207 c	-0.066
		(0.073)	(0.121)	(0.074)
	α π,4	0.650 a	0.414 a	0.422 a
		(0.090)	(0.150)	(0.083)
	α π Ger ,1	0.273 b	0.078	0.212 a
		(0.113)	(0.099)	(0.064)
	α π Ger ,2	-0.022	0.133	-0.001
		(0.064)	(0.120)	(0.075)
	α π Ger ,3	-0.071	0.011	0.026
		(0.112)	(0.118)	(0.059)
	α π Ger ,4	-0.106	0.042	0.070
		(0.075)	(0.070)	(0.081)
	α y	0.760 b	-0.006	0.363 c
		(0.357)	(0.192)	(0.193)
	R 2	0.691	0.648	0.599
	β y,1	0.504 a	0.806 a	0.621 a
		(0.139)	(0.093)	(0.099)
	β y,2	0.023	-0.088	0.034
		(0.143)	(0.102)	(0.157)
	β y ger ,1	0.101	0.084 c	0.054
		(0.068)	(0.047)	(0.078)
	β y ger ,2	-0.075	-0.157 a	-0.051
		(0.071)	(0.050)	(0.076)
	β r,1	0.074	0.054	0.314 b
		(0.104)	(0.067)	(0.131)
	β r,2	-0.246 c	-0.013	-0.330 c
		(0.150)	(0.056)	(0.201)
	β r,3	0.262	-0.080	0.122
		(0.232)	(0.075)	(0.287)
	β r,4	-0.061	0.047	-0.109
		(0.163)	(0.081)	(0.203)
	R 2	0.487	0.659	0.641
	ρ r,1	0.878 a	0.704 a	0.683 a
		(0.178)	(0.043)	(0.119)
	ρ r,2	-0.592 a	NR	-0.104
		(0.072)		(0.092)
	α r	1.142 a	1.495 a	1.570 a
		(0.269)	(0.417)	(0.426)
	β r	0.056	0.439 a	-0.024
		(0.039)	(0.112)	(0.089)
	γ r	0.266 b	0.687 a	0.679 a
		(0.120)	(0.233)	(0.203)
	ξ r	0.800 a	0.596 a	0.773 a
		(0.051)	(0.097)	(0.082)
	R 2	0.942	0.930	0.973

Table 3 :

 3 dominated partners

		France	Italy	Spain Finland Greece
	α π,1 0.411 a 0.285 a	-0.027	0.420 a	0.264 b
		(0.131) (0.088) (0.080) (0.119) (0.122)
	α π,2	0.118	-0.038	0.225 b	-0.186	0.236 b
		(0.084) (0.105) (0.094) (0.132) (0.109)
	α π,3	0.026	0.237 c	0.172 b	0.119	-0.294 a
		(0.099) (0.120) (0.082) (0.108) (0.109)
	α π,4 0.372 a 0.397 a 0.570 a	0.539 a	0.642 a
		(0.086) (0.096) (0.104) (0.088) (0.097)
	α y	-0.014	0.428 b	0.157	0.233 a	0.485
		(0.136) (0.206) (0.250) (0.088) (0.313)
	R 2	0.913	0.901	0.761	0.784	0.860
	β y,1 0.907 a 0.619 a 0.451 a	0.596 a	0.046
		(0.117) (0.116) (0.110) (0.103) (0.100)
	β y,2	-0.102	0.032	0.272 b	0.278 b	0.409 b
		(0.116) (0.108) (0.115) (0.092) (0.156)
	β r,1	0.092 b	0.081 c	-0.034	0.367 a	0.094
		(0.041) (0.045) (0.032) (0.090) (0.421)
	β r,2	-0.067	0.028	0.023	-0.616 a	0.073
		(0.071) (0.063) (0.028) (0.120) (0.747)
	β r,3	0.007	-0.059	0.000	0.293 c	0.427
		(0.082) (0.067) (0.039) (0.166) (0.775)
	β r,4	-0.070 -0.099 c	0.010	-0.102	-0.602 c
		(0.066) (0.052) (0.026) (0.130) (0.370)
	R 2	0.799	0.753	0.769	0.836	0.503
	ρ r,1	0.632 a 0.854 a 0.779 a	0.804 a	0.885 a
		(0.067) (0.028) (0.044) (0.032) (0.019)
	α r	1.191	2.486 c	2.244	0.223	0.581
		(0.763) (1.312) (2.842) (1.559) (1.348)
	β r	0.258 b	1.147 a	0.462 b	0.405 b	-0.114 a
		(0.099) (0.168) (0.193) (0.171) (0.031)
	γ r	0.458	1.538	-0.666	0.175	0.031
		(0.339) (1.132) (0.597) (0.286) (0.183)
	ξ r	0.745 a	0.781 b	1.183 a	1.038 a	2.509 a
		(0.137) (0.320) (0.429) (0.344) (0.222)
	R 2	0.954	0.944	0.803	0.881	0.987

Table 4 :

 4 Likelihood tests of overidentifying restrictions

		J-statisic Chi-Squared Significance level
	Austria	22.525	χ 2 (17)	0.180
	Belgium	23,661	χ 2 (18)	0.180
	France	9.668	χ 2 (18)	0.941
	Finland	11.085	χ 2 (18)	0.890
	Germany	9.223	χ 2 (14)	0.811
	Greece	11.406	χ 2 (18)	0.873
	Italy	10.300	χ 2 (18)	0.920
	Netherlands	15.687	χ 2 (17)	0.544
	Spain	18.284	χ 2 (18)	0.443

Table 5 :

 5 Loss function: real and alternative world

	Austria Belgium Finland France Germany Greece Italy Nlds Spain	R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W.	1999:1 1.47 0.02 0.41 4.46 2.95 2.76 1.92 6.35 2.00 4.35 NA NA 0.68 1.16 0.08 3.73 0.39 0.23	1999:2 1.10 3.21 0.33 3.80 3.29 1.56 0.11 2.11 0.78 1.77 NA NA 0.36 2.53 0.95 0.09 0.40 0.54	1999:3 2.38 1.53 1.88 8.20 1.74 3.41 2.57 3.22 0.11 1.76 NA NA 0.07 3.39 0.71 1.81 0.95 0.00	1999:4 0.67 0.40 1.25 3.07 0.21 7.27 0.25 4.14 2.42 5.01 NA NA 0.24 4.29 1.11 0.77 0.42 1.22	2000:1 1.18 0.12 1.66 0.57 6.99 5.64 0.63 4.06 1.31 5.01 NA NA 0.34 2.78 1.45 4.12 1.92 0.31	2000:2 1.57 2.82 2.22 0.82 4.94 0.64 1.05 1.01 1.50 0.75 NA NA 0.54 2.17 6.08 1.93 2.68 0.55	2000:3 1.16 1.07 2.08 3.82 1.92 3.22 0.94 2.32 1.65 1.65 NA NA 0.44 2.44 1.28 3.99 4.65 1.44	2000:4 1.63 1.22 2.92 4.43 2.24 5.43 1.93 2.23 1.13 2.65 NA NA 0.77 2.51 2.06 3.42 1.31 1.40	2001:1 1.06 10.06 2.34 9.23 2.76 3.10 4.30 3.53 3.44 2.10 10.85 0.72 2.18 1.79 11.86 3.94 0.65 4.14	2001:2 1.39 1.19 10.73 11.60 7.37 6.00 6.61 4.93 2.74 1.83 30.11 33.47 1.84 1.33 10.10 3.20 5.13 3.23	2001:3 0.47 7.81 0.26 10.27 2.65 2.04 2.22 4.84 1.24 1.90 19.12 16.90 0.53 1.46 0.47 3.50 0.89 6.16	2001:4 0.63 0.29 2.31 7.76 1.93 3.12 2.02 4.87 6.94 1.64 17.32 60.48 0.39 1.78 0.22 3.63 1.77 4.71	2002:1 0.00 11.66 0.52 2.77 0.54 2.18 0.40 2.73 2.79 1.52 0.05 0.08 1.01 1.26 6.94 1.84 0.03 8.11	2002:2 0.88 2.86 0.53 2.53 1.09 1.48 1.19 3.59 0.76 0.31 18.20 71.53 0.45 0.75 2.43 1.57 21.54 8.17	2002:3 0.94 6.40 0.48 0.03 2.87 4.12 0.83 4.00 0.95 3.90 19.98 6.70 0.04 2.64 0.46 3.76 4.99 6.01	2002:4 0.41 3.55 1.91 0.30 0.38 19.05 0.04 1.88 2.85 13.84 20.93 41.26 0.26 3.63 0.65 0.55 9.00 6.42	2003:1 0.01 9.49 2.31 0.76 0.57 15.07 1.03 1.63 1.38 13.88 0.70 2.21 0.79 1.85 1.14 0.83 0.68 8.29	2003:2 0.89 14.38 2.07 0.45 1.47 9.00 0.88 7.57 3.20 17.34 14.17 89.53 0.61 3.63 1.56 1.44 5.31 31.94	2003:3 0.61 3.86 0.49 1.00 6.82 26.21 0.83 8.00 0.65 33.05 26.99 5.25 0.05 9.23 1.48 1.80 4.43 3.04	2003:4 0.82 25.49 1.77 1.11 1.16 52.75 0.38 10.33 1.68 48.92 15.16 29.59 0.21 10.52 2.43 7.96 5.52 30.37	lim L t 0.90 5.31 1.90 3.39 2.65 5.66 1.80 3.65 1.83 4.88 15.50 20.62 0.46 0.74 2.18 2.10 2.90 3.61

Notes : R.W.: real world. A.W.: alternative world.

Table 6 :

 6 Output gap: real and alternative world

	Austria Belgium Finland France Germany Greece Italy Spain Nlds	A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W.	-0.29 -0.31 0.15 1999:1 -0.86 -0.18 -0.88 -2.55 0.45 1.60 -0.60 1.87 -0.70 -0.71 na na -1.00 -0.94 0.40	0.28 0.49 -0.13 1999:2 -0.01 -0.44 -0.76 -2.70 0.67 1.16 -0.25 0.80 -1.24 -0.30 na na -0.79 -1.07 0.37	0.56 0.71 0.06 1999:3 0.87 -0.24 0.93 -2.84 0.12 1.06 0.01 0.23 -0.30 -0.65 na na -0.33 -0.98 0.79	1.03 0.92 0.36 1999:4 0.79 0.28 1.58 -1.55 0.49 0.55 0.65 -0.01 0.56 -0.40 na na 1.49 0.22 -0.59	1.69 1.06 0.68 -0.11 1.51 2000:1 1.20 0.44 1.18 0.02 2.29 0.26 1.09 0.32 0.81 0.17 na na 0.64	1.96 1.53 1.02 0.30 1.65 2000:2 1.68 0.75 1.45 0.94 1.61 1.10 1.43 0.87 1.66 0.53 na na 0.58	2.26 0.92 1.51 0.43 1.55 2000:3 1.22 1.22 1.78 1.91 1.96 1.69 1.18 1.53 1.20 1.53 na na 0.86	2.32 0.81 1.67 0.62 1.63 2000:4 1.63 1.26 2.32 2.98 1.84 2.11 1.94 1.72 1.00 1.87 na na 0.93	2.38 0.78 1.66 0.75 1.33 2001:1 1.18 1.48 1.78 2.28 2.49 1.87 2.51 1.45 1.76 0.17 -1.03 1.57	2.22 0.84 1.67 1.19 1.51 0.20 1.38 0.95 4.78 -0.87 3.13 1.26 3.04 1.17 -0.18 0.12 1.24	2.35 0.86 1.68 1.33 0.97 2001:3 0.13 0.84 0.30 4.53 -0.43 2.01 1.35 2.97 0.74 1.83 0.51 0.59 0.82	2.10 0.32 1.71 1.21 0.66 2001:4 -0.27 0.56 -1.07 3.77 -0.91 0.76 0.20 3.08 0.43 1.24 -0.51 0.98 0.49	1.73 -0.01 1.49 0.95 0.49 2002:1 -0.07 0.18 -0.67 2.00 -1.03 -0.50 0.58 2.20 0.15 0.28 0.30 0.34 0.19	1.44 -0.07 1.09 0.62 0.63 2002:2 0.56 0.13 -0.42 0.89 0.18 -1.52 0.63 1.93 0.17 -0.69 -0.37 0.24 0.15	1.24 -0.17 0.71 0.36 0.58 2002:3 -0.17 0.32 -0.26 0.24 -0.23 -1.84 0.35 1.78 0.26 -1.55 -0.07 -0.32 0.27	0.96 -0.41 0.39 0.17 0.04 0.10 -2.43 -1.40 -0.79 0.23 2002:4 -0.28 0.15 -0.45 -0.14 -0.18 -2.51 -0.24 1.37	0.01 0.38 -0.53 -0.12 -0.74 -3.37 0.44 -1.58 -0.33 -0.53 -1.05 -3.08 -0.45 0.40 -0.48 2003:1 -0.14 -0.05 -0.75	2003:2 -0.48 0.02 -1

Table 7 :

 7 Inflation: real and alternative world

	Austria Belgium Finland France Germany Greece Italy Nlds Spain	R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W.	1999:1 0.52 1.87 1.79 0.45 -0.39 0.29 0.13 -1.03 0.13 -0.86 na na 1.40 0.80 1.99 -0.72 2.83 1.34	1999:2 0.52 -0.49 2.28 1.44 4.48 0.67 2.39 0.11 2.17 0.14 na na 2.32 0.02 3.33 2.32 2.75 0.97	1999:3 0.00 0.27 0.30 -0.89 0.14 -0.39 -0.27 -0.53 1.65 0.24 na na 1.82 -0.41 1.10 0.18 3.18 2.02	1999:4 2.85 1.15 1.95 0.07 2.41 -1.77 1.72 -0.88 -0.13 -1.14 na na 2.65 -0.87 2.08 2.68 1.93 0.48	2000:1 2.96 2.22 3.39 0.93 4.96 -1.35 2.24 -0.83 3.41 -1.16 na na 2.52 -0.36 1.22 -0.32 3.65 2.38	2000:2 2.55 -0.25 3.53 1.14 4.70 1.73 2.23 0.88 1.50 0.90 na na 2.86 -0.06 5.07 2.17 3.74 1.80	2000:3 2.91 2.80 3.00 0.00 2.00 0.10 1.30 0.48 3.36 1.02 na na 2.37 -0.17 2.39 0.30 4.91 2.78	2000:4 2.77 2.91 1.33 2.09 3.04 -0.54 1.69 0.78 0.87 0.66 na na 2.82 -0.15 3.21 3.20 3.40 1.87	2001:1 2.85 0.77 2.74 1.45 1.83 -0.26 1.13 4.19 0.95 -2.65 2.62 3.38 0.26 6.69 0.51 2.82 4.35	3.65 1.31 6.53 2.55 5.74 3.48 5.41 1.21 4.02 1.96 9.76 10.18 3.46 0.89 6.23 3.21 5.09 3.92	2001:3 1.03 5.86 1.35 1.80 -0.26 1.79 0.38 2.92 0.61 2.67 -4.16 -3.78 1.38 0.92 2.05 3.22 3.02 5.08	2001:4 0.91 2.51 0.14 3.13 0.26 -0.38 0.00 2.52 -1.70 0.68 7.86 12.95 1.26 0.55 1.93 3.68 0.15 4.55	2002:1 2.06 6.83 2.77 3.25 2.07 -0.03 2.68 1.23 4.36 0.28 2.07 1.80 3.41 0.74 5.69 2.83 1.77 5.74	2002:2 3.20 -0.39 1.06 4.06 3.46 2.81 3.41 3.86 0.78 1.61 8.02 13.96 2.94 0.94 4.11 3.04 8.56 5.89	2002:3 0.64 5.56 1.06 1.88 -0.38 -0.20 0.76 4.20 0.64 -0.32 -4.32 -1.65 1.91 -0.27 1.24 4.45 -1.16 5.39	2002:4 1.14 -0.66 0.10 2.76 1.15 -3.64 1.88 3.38 -0.39 -2.67 8.32 11.05 2.68 -0.69 0.86 1.58 6.22 5.56	2003:1 2.02 6.36 4.01 3.11 2.16 -2.55 3.36 3.76 3.59 -2.05 3.10 3.39 3.21 0.08 3.31 3.23 0.96 6.07	2003:2 0.76 -3.36 0.31 1.92 0.51 -0.11 1.48 5.83 -0.38 -2.02 7.32 15.28 2.86 -0.62 2.68 0.33 5.23 9.98	2003:3 1.13 4.76 2.29 1.71 -1.65 -3.77 1.11 5.29 1.15 -4.18 -5.31 -0.31 2.07 -2.16 1.45 3.54 -0.94 4.39	2003:4 1.13 -5.09 0.23 2.05 0.76 -7.14 2.58 5.06 0.26 -5.74 7.48 9.41 1.85 -2.46 0.12 -1.69 5.30 9.75

Notes : R.W.: real world. A.W.: alternative world.

Table 8 :

 8 Standard deviations: real and alternative world . A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W. R.W. A.W.

	Spain	0.62 0.82	2.32 2.56
	Nlds	1.03 1.17	1.82 1.69
	Italy	0.69 0.82	0.67 0.91
	Greece	0.56 1.05	5.54 6.34
	Germany	0.82 2.37	1.73 2.03
	France	0.91 1.65	1.39 2.14
	Finland	1.14 2.35	2.00 2.41
	Belgium	1.09 2.25	1.61 1.30
	Austria	gap R.Woutput 0.79 0.63	inflation 1.08 3.20

Notes : R.W.: real world. A.W.: alternative world.

Table 9 :

 9 Quarterly interest rates in the alternative world

	Belgium Finland France Germany Greece Italy Nlds Spain EMU	2.81 3.33 3.68 3.04 NA 3.80 3.43 3.81 3.09	2.44 3.43 3.81 3.01 NA 3.70 3.76 3.94 2.64	1.92 3.40 3.78 3.11 NA 3.63 3.99 4.16 2.70	2.02 3.35 3.79 3.23 NA 3.68 4.18 4.28 3.43	2,30 3,38 3,76 3,10 NA 3,70 3,84 4,05 2,97	2.61 3.54 3.93 3.43 NA 3.91 4.42 4.67 3.54	3.36 3.89 4.23 3.81 NA 4.35 4.74 5.04 4.26	4.11 4.17 4.85 4.40 NA 4.83 5.20 5.59 4.74	5.22 4.30 5.35 4.79 NA 5.27 5.62 6.07 5.02	3,83 3,97 4,59 4,11 NA 4,59 4,99 5,34 4,39	6.38 4.47 5.72 4.98 6.14 5.72 5.91 6.62 4.75	7.35 4.88 6.37 5.23 6.83 6.27 6.13 7.13 4.59	7.85 4.97 6.80 5.22 7.65 6.56 6.23 7.47 4.27	8.03 4.67 6.87 4.73 8.05 6.66 6.02 7.62 3.44	7,40 4,75 6,44 5,04 7,17 6,30 6,07 7,21 4,26	7.56 4.37 6.62 4.05 8.32 6.74 5.54 7.62 3.36	6.88 4.18 6.40 3.30 8.18 6.53 4.90 7.82 3.44	5.76 3.51 5.90 2.23 7.95 5.92 4.08 7.12 3.36	4.67 2.43 5.11 0.84 7.22 5.14 3.01 6.76 3.11	6,21 3,62 6,01 2,60 7,92 6,08 4,38 7,33 3,32	3.81 2.07 4.10 0.57 6.60 5.17 2.27 5.32 2.68	3.05 1.84 3.47 0.78 6.03 5.23 1.98 5.29 2.37	2.46 1.74 2.56 1.00 5.76 4.98 1.93 4.34 2.14	2.08 1.71 1.97 1.01 5.34 4.64 1.90 4.22 2.15	2,85 1,84 3,03 0,84 5,93 5,00 2,02 4,79 2,34
	Austria	3.52	3.57	3.70	3.95	3,69	4.36	4.67	5.29	5.76	5,02	6.11	6.01	5.81	5.15	5,77	4.47	3.48	2.73	1.48	3,04	0.90	1.30	2.00	2.32	1,63
		1999:1	1999:2	1999:3	1999:4	1999	2000:1	2000:2	2000:3	2000:4	2000	2001:1	2001:2	2001:3	2001:4	2001	2002:1	2002:2	2002:3	2002:4	2002	2003:1	2003:2	2003:3	2003:4	2003
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Indeed, their works show that empirical performances of hybrid New-Keynesian models depends greatly on the considered countries and the included control variables.

[START_REF] Clausen | Asymmetric Monetary Transmission in Europe[END_REF][START_REF] Clausen | Asymmetric Monetary policy Effects in EMU[END_REF] 2005) had to face the same kind of adaptation problem, but they focus only on Germany, France and Italy, and use a standard backward-looking specification of Taylor rule. Consequently, their approach is only of little help to us.

In their original model,[START_REF] Rudebusch | Policy Rules for Inflation Targeting[END_REF] use the difference between the average nominal interest rate and the average inflation over the previous four quarters, a kind of ex post real rate. Using directly lags of nominal interest rates allows to account explicitly for the often contradictory dynamics of monetary shocks transmission, without any significant alteration of other coefficients (as emphasized by preliminary sensitivity analysis). However, it is worth noting that this minor transformation makes our model a bit less structural and a bit closer to a conventional VAR.[START_REF] Clausen | Asymmetric Monetary policy Effects in EMU[END_REF], who perform the same kind of minor alteration, talk about "semistructural" modelling.

Moreover, Clarida et al. (1998) found for instance that a second order partial adjustment rule suits better Fed behavior over the eighties and the first half of the nineties.

All results from unit root tests are available upon request to the author.

Results of subsequent stability tests confirm this overall absence of structural breakdown for alternative potentialbreakpoints, like 1998:03, 1998:04 and 1999:02, or 2000:03, 2000:04 and 2001:02 for Greece.

Standard errors in parentheses with a , b and c respectively denoting significance at the 1%, 5% and 10% levels. Neither constant nor dummies are reported for presentation clearness.

Regarding monetary policy rules, GMM estimations are robust to heteroskedasticity and autocorrelation of unknown order.

[START_REF] Clausen | Asymmetric Monetary policy Effects in EMU[END_REF] use a similar procedure for assessing the impact of interest rates on output, relying on a generalized form of this kind of test -see[START_REF] Doornik | Modelling Dynamic Systems Using PcGive 10[END_REF], for a detailed description.

For comparison purposes, we performed another set of Wald tests to check for the influence of the average of lagged interest rates. They confirmed a significant negative impact for both Austria and Netherlands.

Robustness checks showed, however, that neither the inclusion of the German output nor prices in French AD and AS equations were relevant.

In October 2005, the Bank of England leading rate reached 4.5 %, vs. 2 % in the euro area.

This procedure is detailed in E-views 4.1 software, with which all simulations were processed. In a word, the Gauss-Seidel iterative scheme "involves looping repeatedly through every observation in the forecast sample, at each observation solving the model while treating the past and future values as fixed, where the loop is repeated until changes in the values of the endogenous variables between successive iterations become less than a specified tolerance" (E-Views 4.1 Help).

Note that a better stabilization of quarterly inflation does not tell anything about yearly inflation level. In other words, saying that quarterly inflation in Belgium fluctuates more in the real world around 2% does not mean this level is not reached in yearly average.