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 to obtain a dynamic time-varying measure. In the last step of the study, we apply the Bai and Perron test (1998-2003b) to determine the change in the cohesion path. The results show that the implementation of the ITP generates a high degree of convergence between economic series that implies less uncertainty into the monetary environment. We conclude that the inflation targeting generates a stable monetary environment. This result allows us to conclude that the ITP is relevant in the case of industrialized countries.

Introduction

Since the early 1990s, a monetary policy strategy known as "inflation targeting (IT)" has been formally adopted by a number of industrialized countries. Under this approach, a monetary authority officially announces an inflation target level or target range, which is generally consistent with low or zero inflation, to be achieved within a specified time frame. This monetary policy was adopted without inherent theory. This lateness has attracted some debates. Among them, we find the recent debate about the macroeconomic performance of the inflation targeting policy (ITP). There has been a growing interest, both theoretical and empirical, in this subject. These researches are separated into two majors fronts. The first, based on the effect of this policy on the output, finds inspiration in the researches of Buckel et al (2003) and [START_REF] Mollick | Does Inflation Targeting Matter for Output Growth? Evidence from Industrial and Emerging Economies[END_REF]. . . They consider the ITP as a relevant policy that leads to the best economic performance when it generates a positive impact on the output. The second front is concerned with the impact of the ITP on some economic variables. 1 This front of research finds inspiration in the works of [START_REF] Mishkin | Inflation Targeting: Lessons from Four Countries[END_REF], [START_REF] Bernanke | Inflation Targeting: Lessons from the international experience[END_REF], [START_REF] Honda | Some tests on the effects of inflation targeting in New Zealand, Canada, and the UK[END_REF] and [START_REF] Ball | Does inflation targeting matter? IMF working paper[END_REF]. . . The idea behind these pieces of research consists of checking the effect of IT implementation on the evolution of these variables. In the case when their paths become stable after the ITP intervention, we can characterize this policy as relevant. These works reach different conclusions. Some of them show the efficiency of the ITP and justify its relevance. The others show that the ITP had no impact on the dynamic of the economic variables. We suggest that the different conclusions are the result of a less rigorous econometric approach. In the first kind of work, the authors test the effect of the ITP only on the output. So, in the case where this policy generates a bad consequence for the evolution of other variables, this econometric approach can not detect it. Indeed, in the second kind of work, most of the researchers model the studied variables before the inflation targeting adoption by an ARCH, ARMA, GARCH or VAR model. . . Then, they generate a realization of these variables during the IT intervention. After that, they test the significant difference between the observed series and the predicted one during the period of intervention. In these types of works, we notice two problems. The first one is related to a misspecification of the variables' processes. The second one concerns the construction of the test. Indeed, authors test whether the date of the inflation targeting adoption is a date of structural break or not. In other words, they didn't test whether the ITP had an effect on the stabilization of the economic variables. We suggest, in the case of the effect of ITP on the economic series, that the change in their paths can occur before or after the intervention of the policy. In this paper, we propose a new methodology that allows us to judge the economic performance of the ITP. It is an original methodology allowing us to brighten this debate. In this work, we consider the monetary policy to be relevant and economically efficient when it ensures a stable monetary environment. Indeed, a stable monetary environment implies a low level of uncertainty. This low level of uncertainty traduces the predictability of the economic variables and a high level of convergence between the expectations of economic agents and those of the policy-makers. We consider the monetary environment as stable when the economic variables (interest rate, inflation rate, output growth)2 converge in the long run to an equilibrium state. In other words, the interaction between the variables must be higher under the relevant monetary policy, which traduces a low level of uncertainty and a predictable environment. These variables must have the same response to economic shocks. The methodology that we present above to check the economic performance of the monetary policy and particularly the relevance of the inflation targeting is based on the literature about long-run growth3 and macroeconomic stability. Business cycle and growth theories have traditionally been treated as unrelated areas of macroeconomics. Three papers published in the early 1980s, however, changed this perspective. First, [START_REF] Nelson | Trends and Random Walks in Macroeconomic Time series: Some evidence and implications[END_REF] presented evidence that movement in the GNP tends to be permanent, and, second, [START_REF] Kydland | Time to build and aggregate fluctuations[END_REF] offered new models for analysing economic fluctuations that integrated growth and business cycle theory. According to these models, output fluctuations are induced by stochastic variations in technology. In more recent contributions to this literature, Robert King et al (1988) incorporate endogenous growth into a real business cycle model, with the result that the temporary disturbances to production possibilities can have permanent effects on the path of the output. During this period, little attention was paid to the effect of business cycle volatilities on growth. This literature, in the middle of the 1980s, developed a positive relationship4 between long-run growth and business cycle volatilities. Among this research, we find [START_REF] Kormendi | Macroeconomic determinants of growth: cross-country evidence[END_REF], [START_REF] Black | Business cycles and equilibrium[END_REF], [START_REF] Grier | An empirical analysis of cross-national economic growth, 1951-80[END_REF], Caballero and Hammour (1994), [START_REF] Canton | Business cycle in a two-sector model of endogenous growth[END_REF] and [START_REF] Caporale | The Relationship between Output Variability and Growth: Evidence from Post War UK Data[END_REF]. However, in the middle of the 1990s, this literature developed a contrary conclusion. In other words, the relationship that is proved by recent works shows that the volatilities of the business cycle had a negative impact on the longrun growth. Among this research, we find Aizenman and Marion (1993), [START_REF] Ramey | Cross-Country Evidence on the link between volatility and growth[END_REF], [START_REF] Ho | The imperfect information, money and economic growth[END_REF], [START_REF] Elbadawi | Macroeconomic policies, Instability, and growth in the world[END_REF], Sanchez-Robles (1998), [START_REF] Lensink | Does Uncertainty Affect Economic Growth? An Empirical Analysis[END_REF], [START_REF] Martin | Long term growth and short term economic instability[END_REF], [START_REF] Beaudry | Monetary instability, the predictability of prices, and the allocation of investissement: An Empirical investigation using U.K Panel data[END_REF], [START_REF] Kneller | Business cycle volatility, uncertainty and long-run growth[END_REF], [START_REF] Ismihan | Macroeconomic instability, capital accumulation and Growth: the case of Turkey 1963-1999[END_REF], [START_REF] Winkler | Stability and Growth: The role of the monetary policy and other policy actors in EMU[END_REF], Blackburn and Pellonni (2005) and [START_REF] Stiroh | Volatility accounting: A production perspective on increased economic instability[END_REF]. This second front of research criticizes the first one regarding the fact that they are based on the traditional growth theory. Indeed, they explain that the conclusion of the first front of research was the result of some strong hypotheses. Indeed, they study this relationship by considering the investment as the most important transmission canal. 5 The famous paper of [START_REF] Ramey | Cross-Country Evidence on the link between volatility and growth[END_REF] broke with the idea that considers the investment to have a main role in the relationship between long-run growth and cycle volatilities. Other research, such as that of Fisher (1993), Turovsky (1993) and [START_REF] Beaudry | Monetary instability, the predictability of prices, and the allocation of investissement: An Empirical investigation using U.K Panel data[END_REF], studies the effect of an instable monetary environment on the economic performance. They show that a stable monetary environment is favourable to a good economic performance. With the purpose of measuring the interaction between economic variables and their degrees of convergence, we use some notions such as co-movement6 , precisely the coherence function and/or the cohesion7 function. Our empirical objective is to measure the movement of three time series. So, we use the theory of evolutionary co-spectral analysis [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] and [START_REF] Priestley | Non-Linear and Non-Stationary Time Series Analysis[END_REF][START_REF] Priestley | Wavelets and time-dependent spectral analysis[END_REF]. We construct a time-varying variable named cohesion that allows us to determine the long-run relationship between times series. 8 The results show that the inflation rate, the interest rate and the growth rate converge more during the period of the inflation targeting policy. This implies that the monetary environment is stable during this policy. So, we conclude the relevance and the economic performance of the inflation targeting policy.

Our paper presents two major contributions. The first one concerns the theoretical methodology we followed to check the performance of a monetary policy based on the stability of the monetary environment. To our knowledge, there are no work that follow this methodology. The second one concerns the original empirical methodology. The paper is organized as follows. Section 2 presents the empirical analysis. Section 3 explains the data and shows the results. Then, section 4 presents interpretations. The last section encompasses the conclusion.

Empirical Analysis

As mentioned in the introduction, our objective consists of measuring the degree of stability in the monetary environment. In most of the cases, this environment is represented by three economic indicators: inflation rate, interest rate and GDP growth.9 In our analysis, we consider this environment to be stable if the paths of these variables have the same movement in the long run. In other words, if a long-run equilibrium state exists in this environment, to which the paths of these variables converge, we then have stability. This movement between these variables is measured by the cohesion function. We propose a time-varying measure of this variable. So, we adopt the theory of the evolutionary co-spectral analysis as defined by [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF], which allows us to determine the interaction between non-stationary processes in two dimensions: the time dimension and the frequency one. After the estimation of all the pairs' relationships between the three variables (coherence), we construct the cohesion variable as a weighted average of all the coherence pairs. The last step is to check the evolution of the cohesion path. In others words, our objective is to verify whether the cohesion path has increased during the period of inflation targeting adoption or not. For this reason, we adopt the Bai andPerron test (1998-2003b), which allows us to identify a multiple endogenous break point. In this section, we start by presenting the evolutionary co-spectral theory and the estimation method of the density function. Then, we will present the estimation of the coherence function. After that, we present the measure of the cohesion function. In the last step, we present the test of Bai andPerron (1998-2003b).

2.1 Theory of the evolutionary Co-spectral [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] According to [START_REF] Priestley | Evolutionary spectra for non stationary process[END_REF], a non-stationary discrete10 process or a continuous11 process can be written as equation (1). [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] extend the theory of the evolutionary spectral analysis of [START_REF] Priestley | Evolutionary spectra for non stationary process[END_REF][START_REF] Priestley | Design relations for non stationary processes[END_REF], presented by [START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF], to the case of a bivariate non-stationary process. In this sub-section, we present this theory. Consider, for example, a bivariate continuous parameter process {X(t), Y (t)}, in which each component is an oscillatory process. Each component can be written as follows:

X t = +∞ -∞ A t,X (w 1 )e iwt dZ X (w 1 ).
(1)

Y t = +∞ -∞ A t,Y (w 2 )e iwt dZ Y (w 2 ). (2) 
where

E[dZ X (w 1 )dZ * X (w 2 )] = E[dZ Y (w 1 )dZ * Y (w 2 )] = [dZ X (w 1 )dZ * Y (w 2 )] = 0 for w 1 = w 2 E[|dZ X (w 1 )| 2 ] = dµxx(w 1 ) E[|dZ Y (w 1 )| 2 ] = dµY Y (w 1 ) and, E[dZ X (w 1 )dZ * Y (w 1 )] = dµXY (w 1 )
with, [.] * denoting the conjugate function of [.]. Let, F X , F Y denote respectively the families of oscillatory functions as: {φ t,X (w 1 ) ≡ A t,X (w 1 )e iwt }, {φ t,Y (w 1 ) ≡ A t,Y (w 1 )e iwt }. [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] define the evolutionary power crossspectrum at time t with respect to the families F X , F Y , dH t,XY by

dH t,XY = A t,X A * t,Y dµ XY (w) (3) 
Further, if {X(t), Y (t)} is a bivariate stationary process, so that F X and F Y may be chosen to be the family of complex exponentials, namely F x ≡ F Y ≡ {e iwt }, dH t,XY (w) reduces to the classical definition of the cross-spectrum. Thus, for each t, we may write

dH t,XY = E[A t,X dZ X (w)A * t,Y dZ * Y (w)] (4 
) [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] extend the above relation to the case of a non-stationary bivariate process where the amplitudes are time-dependent; correspondingly, the cross-spectrum is also time-dependent. Clearly, dH t,XY is complex-valued, and, by virtue of the Cauchy-Schwarz equality, we have immediately that

|dH t,XY | 2 ≤ dH t,XX dH t,Y Y : ∀t, w (5) 
If the measure µ XY (w) is absolutely continuous with respect to the Lebesgue measure, we may write, for each t:

dH t,XY = h t,XY (w)dw (6) 
and h t,XY (w)dw may then be termed the evolutionary cross-spectral density function.

Estimation of the evolutionary Co-spectral density function

The evolutionary cross-spectral density function estimation, which we develop here, is an extension of [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] from the estimation of the evolutionary spectral density function in the univariate case, such as developed by [START_REF] Priestley | Evolutionary spectra for non stationary process[END_REF][START_REF] Priestley | Design relations for non stationary processes[END_REF]. In our analysis, we develop the two cases: the discrete case and the continuous process.

Case of continuos process

Suppose we are given a sample record of a continuous parameter process {X(t), Y (t)} say for t ∈ [0, T 0 ]. One method of estimating the evolutionary cross-spectral density function h t,XY (w) is based on an extension of the method for dealing with the univariate case. This latter is based is the notion of a filter (window).12 So, the estimation of h t,XY (w) is relevant to two steps:

• First, we pass the data through a linear filter centred on frequency w 0 , say yielding an output U X (t, w) and U Y (t, w)

• Second, we compute a weighted average of |U X (t, w)U Y (t, w)| in the neighbourhood of the time point t to provide an estimation of the local power density at frequency w 0 .

In the object of the generalization, we note, in the following expression, that w = w 0 . Let {g(u)} be a filter whose transfer function and, respecting the usual conditions defined by [START_REF] Priestley | Evolutionary spectra for non stationary process[END_REF], w consists of:

2π u∈Z |g(u)| 2 = +∞ -∞ |Γ(w)| 2 dw = 1 (7) with Γ(w) = +∞ -∞ g(u)
e -iwu du filter {g(u)} is double integrable. The width of the filter is described as:

B g = +∞ -∞ |u| |g(u)| du (8) 
The filter {g(u)} is chosen such that its width B g is much smaller than B X : B g min(B X , B Y ) T 0 (with (B X , B Y ) meaning the maximum interval of the local stationarity) and B g T (with T:sample length). For any frequency w, we can write that:

U X (t, w) = t t-T0 g(u)X(t -u)e -iw(t-u) du +∞ -∞ g(u)X(t -u)e -iw(t-u) du (9) U Y (t, w) = t t-T0 g(u)Y (t -u)e -iw(t-u) du +∞ -∞ g(u)Y (t -u)e -iw(t-u) du (10) 
Next, let W T (t) be a weight function, depending on the parameter T (which characterizes its "width") and satisfying the usual conditions [START_REF] Priestley | Evolutionary spectra for non stationary process[END_REF]) that we note below:

a W T (t) ≥ 0, for all T b W T (t) converge to zero if |t| ∞, for all T c +∞ -∞ W T (t)dt = 1, for all T d +∞ -∞ {W T (t)} 2 dt ≺ ∞, for all T .
e A constant C exists, such as:

Lim{T +∞ -∞ |W T (λ)| 2 dλ} = C with W T (λ) = +∞ -∞ e -iλt W T (t).
According to these two filters, we can estimate the evolutionary cross-spectral density function h t,XY (w) for each frequency w :

ĥt,XY (w) = t t-T0 W T (u) U X (t -u), w U * Y (t -u), w du (11) 
The limits of the integral in ( 11) can be replaced by (-∞, +∞). ĥt,XY (w) is an unbiased estimate of the average value of h t,XY (w) in the neighbourhood of t. An investigation into the sampling proprieties of ĥt,XY (w) has been carried out. Although in many ways the method of investigation is similar to that of [START_REF] Priestley | Design relations for non stationary processes[END_REF], both the calculations and results are much lengthier. In this paper, we summarize the main results.13 

E[ ĥt,XY (w)] ≈ ht,XY (w) (12) ht,XY (w + θ) = +∞ -∞ W T (u)h t-u,XY (w + θ)du (13) 
The variance

var( ĥt,XY ) ≈ (C/T ) +∞ -∞ |Γ(θ)| 4 dθ f 2 t (w) (14) 
with, [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] showed that the covariance between ĥt,XY (w) and ĥt,XY (w ) is effectively zero if either:

f 2 t (w) = +∞ -∞ f 2 t-u {WΓ(u)} 2 du +∞ -∞ {WΓ(u)} 2 du
(i) |w ± w | are enough wide such as |w 1 ± w 2 | to the band width |Γ(w)| 2 .
(ii) |S -t| more broader that the function of {w(u)} If these conditions are satisfied according to [START_REF] Priestley | Evolutionary spectra for non stationary process[END_REF], [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] adopt the following assumption that:

E{ ĥt,XY (w)} ≈ h t,XY (w) (15)

Case of discrete process

According to Priestley (1965-66), the theory presented above is applied to the discrete process by simply replacing the limits of integral (-∞, +∞) with (-π, +π) and the integral of equations 9, 10 and 11 with the sum. The corresponding function of these equations is presented below respectively in the equations 18, 19 and 20.

In our analysis, we are interested in the analysis of three time series (inflation, interest rate and GDP). So, we recapitulate in this part the procedure to estimate the evolutionary cross-spectral density function. Let a non-stationary discrete bivariate process {X(t), Y (t)} have the Gramer representation for each -π ≺ w ≺ +π

X t = +π -π A t,X e iwt dZ X (w) et Y t = +π -π A t,Y e iwt dZ Y (w) with E[dZ X (w 1 )dZ * X (w 2 )] = E[dZ Y (w 1 )dZ * Y (w 2 )] = [dZ X (w 1 )dZ * Y (w 2 )] = 0 for w 1 = w 2 E[|dZ X (w 1 )| 2 ] = dµxx(w 1 ) E[|dZ Y (w 1 )| 2 ] = dµY Y (w 1 )
and, E[dZ X (w 1 )dZ * Y (w 1 )] = dµXY (w 1 )

By virtue of the Cauchy-Schwarz inequality, we can write that: where h t,XY may then be termed the evolutionary cross-spectral density function. The estimation of the evolutionary cross-spectral density function needs two filters. For the discrete univariate process, [START_REF] Priestley | Design relations for non stationary processes[END_REF] gives two relevant windows. These are relevant filters and they are tested by several researchers such as [START_REF] Ahamada | Tests for covariance stationarity and white noise, with application to Euro/US Dollar exchange rate[END_REF], Ben Aissa ( 2004) and [START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF]. For the discrete bivariate process, [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] adopt the same choice that:

|dH t,XY | 2 ≤ dH t,
g u = 1/(2 √ hπ) if |u| ≤ h 0 if |u| > h (16) 
et

w v = 1/T if |v| ≤ T /2 0 if |v| > T /2 (17)
Then, the estimation of the evolutionary cross-spectral density function is as follows:

ĥt,XY = ν∈Z W T (ν)U X (w, t -ν)U Y (w, t -ν) (18) with, U X (t, w) = u∈Z g(u)X(t -u)e iw(t-u) du (19) U Y (t, w) = u∈Z g(u)Y (t -u)e iw(t-u) du (20) 
In this paper, we take h = 7 and T = 20. We make the same choice14 as do Artis et al. (1992), Priestley (1995), [START_REF] Ahamada | Tests for covariance stationarity and white noise, with application to Euro/US Dollar exchange rate[END_REF], Ben Aissa and [START_REF] Ahamada | Testing Multiple Structural Changes in US Output Gap Dynamics: Non-Parametric Approach[END_REF], [START_REF] Essaadi | A Measure of Variability in Co-movement for EconomicVariables: a Time-Varying Coherence Function Approach[END_REF] and [START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF].

According to [START_REF] Priestley | Non-Linear and Non-Stationary Time Series Analysis[END_REF], if we have E( ĥ(w)) ≈ h t (w), var( ĥ(w)) decreases when T increases ∀(t 1 , t 2 ), ∀(w 1 , w 2 ), cov( ĥt1 (w 1 ), ĥt1 (w 2 )) = 0, if at least one of the conditions (i) or (ii) is satisfied.

Coherence and cohesion

Coherence function

According to [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF], the evolutionary cross-spectral density function may be written as:

h t,XY = C t,XY -iQ t,XY (w) (21) C t,XY (w) = R{h XY (w j , t)} Q t,XY (w) = Im{h XY (w, t)} (22) 
and the real-valued functions C t,XY (w) and Q t,XY (w) termed the evolutionary co-spectrum and the evolutionary quadrature spectrum, respectively. If the measures µ XX (w) and µ Y Y (w) are absolutely continuous, [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF] similarly define the evolutionary auto-spectral density functions, h XX (w j , t), h Y Y (w j , t). 15 The coherency function is defined by the following expression:

C t,XY (w) = |h t,XY (w)| {h t,XX (w)h t,Y Y (w)} 1/2 (23) = |E[dZ Y (w)dZ * (w)]| {E |dZ X (w)| 2 E |dZ Y (w)| 2 } 1/2 (24) 
Priestley and Tong (1973) interpret C t,XY (w) as the modulus of the correlation coefficient between dZ X (w), dZ Y (w) or, more generally, as a measure of the linear relationship between corresponding components at frequency w in the processes {Y (t)} and {X(t)}. The estimation of the coherency function is based on the estimation of the cross-spectral density function between two processes {Y (t)} and {X(t)} and the estimation of the auto-spectral density function of each process. So, the estimation coherency can be written as follows:

Ĉt,XY (w) = ĥt,XY (w) { ĥt,XX (w) ĥt,Y Y (w)} 1/2 (25)

Cohesion function

In the above section, we presented a coherency function that allows us to measure the interaction between two processes; however, in the case when we try to measure the interaction and the relationship between more than two processes, this measure cannot be used. [START_REF] Croux | A measure of comovement for economic variables: Theory and empirics[END_REF] define a measure, which they name cohesion, that can determine this when n 2, with n the number of processes. According to [START_REF] Croux | A measure of comovement for economic variables: Theory and empirics[END_REF], this measure is based on the bivariate case. In other words, it is based on the coherency function. The cohesion function, as presented by [START_REF] Croux | A measure of comovement for economic variables: Theory and empirics[END_REF], equals the weighted average of the dynamic correlation between all possible pairs of series. It can be written as follows:

coh X (λ) = i =j w i w j ρ XiXj (λ) i =j w i w j (26) 
with ρ XiXj (λ) the dynamic correlation between two pairs of series and the weight of series i. We adopt the same function of coherence as defined by [START_REF] Croux | A measure of comovement for economic variables: Theory and empirics[END_REF]. However, our variable is time-varying. Indeed, we replace the dynamic correlation defined by [START_REF] Croux | A measure of comovement for economic variables: Theory and empirics[END_REF], which is independent of time in the above function, with our measure of coherency presented in the above section. So, the measure that we present in this paper can be written as follows:

coh t,XY (w) = i =j W i W j C t,XY (w) i =j W i W j (27) 
Another difference according to [START_REF] Croux | A measure of comovement for economic variables: Theory and empirics[END_REF] consists of the weight accorded to the series.

In our analysis, we accord the same weight to each series, which is equal to one. We interpret this measure by the degree of convergence in frequency w of the economic series.

Detection of multiple structural break points

At this step of the analysis, we can estimate the cohesion function in all the sample sizes. However, we must employ an empirical method that detects the change in the relationship between economic series. For this purpose, we adopt the Bai andPerron (1998-2003b) test. This has some advantages. It allows us the opportunity to detect multiple break points in a time series and their occurrence endogenously. We use GAUSS software and we obtain the estimate by running the code created by Bai andPerron (1998, 2003b).16 

The model and Estimators

Our objective is to detect the break point in a cohesion function, so we consider the following mean shift model:

coh(w j , t) = µ 1 + µ t f or t = 1, ..., T 1 coh(w j , t) = µ 2 + µ t f or t = T 1 , ..., T 2 . . . coh(w j , t) = µ m+1 + µ t f or t = T m+1 , ..., T with j = 1, ..., m + 1, T 0 = 0, T m+1 = T .
T is the sample size, µ j are the means and µ t is the disturbance at time t. The break points (T 1 , ..., T m ) are treated as unknown. According to Bai andPerron (1998-2003b), the estimation of the coefficients of regressors is based on minimizing the sum of squared residuals according to the following form: M in m+1 j=1

t=Ti-1+1 (coh t -µ j ) 2 Let ĉ oh({T j }) denote the resulting estimate. The sum of squared residuals for all partitions (T 1 , ..., T m ), which correspond to these estimators, is:

S T (T 1 , ..., T m ) = (X -X({T j }) (X -X({T j })
The estimated break points are presented as:

( T1 , ..., Tm ) = arg (T1,...,Tm) minS T (T 1 , ..., T m )

The statistic test and the model selection criteria

In order to determine the number of break points in the cohesion series, we adopt the selection criteria. The idea behind these criteria is as follows: a supplementary break point decreases the sum of squared residuals in the regression. So, it is useful to punish the addition break point. We find three types of criteria information: the Aikake (AIC), the Bayesian (BIC) and the Schwartz (LWZ). [START_REF] Perron | Further evidence on breaking trend functions in macroeconomic variables[END_REF] realized a simulation experimentation to evaluate which is the relevant criterion. The results are favourable for the LWZ and BIC criteria but show a major performance of the LWZ. So, in our analysis, we adopt the Schwartz criterion (LWZ), which is modified by Liu, Wu and Zidek (1997), to detect the number of break points. This criterion is defined as follows:

LW Z(m) = Ln S T ( T1 , ..., Tm )/(T -P * ) + (p * /T )c 0 Ln(T ) 2+δ0 where (p * /T )c 0 Ln(T ) 2+δ0 is a penalty factor. The results of the simulation exercise of Bai andPerron (1998-2003b) show that it is relevant to use the following measure:δ 0 = 1 et c 0 = 0.299. Bai andPerron (1998-2003b) present some asymptotic critical values for the arbitrary small positive number , and the maximum number of breaks (M). For example, = 0.05(M = 9), = 0.10(M = 8), = 0.15(M = 5), = 0.2(M = 3), = 0.25(M = 2), In our work, we follow Bai and Perron (1998): = 0.15(M = 5).

Data and Results

Data

In our analysis, we try to measure the long-term relationship between three time series: inflation rate, interest rate and growth rate of GDP. The objective of our study is to evaluate the macroeconomic performance of inflation targeting. We try to pursue the cases studied by [START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF] to judge the efficiency of the inflation targeting policy for four industrials countries: New Zealand, Canada, the United Kingdom and Sweden. However, interest rate and GDP data are not available from 1962 in the case of Sweden and New Zealand, which is why we focus in this work on the cases of Canada and the United Kingdom.

In our study, we need the inflation rate, the interest rate and the growth of GDP. The inflation rate is calculated from the consumer price index according to the following equation:

inf t = IP C t -IP C t-4 IP C t-4 (28)
The growth of GDP is calculated from the GDP series according to the following equation:

Y = gdp t -gdp t-4 gdp t-4 (29) 
The consumer price index, the interest rate and the GDP for each country are obtained from the International Financial Statistics published by IMF. These data are collected from the third quarter of 1961 to the fourth quarter of 2006. However, according to ( 28) and ( 29), we lose four observations, which is why we take the data for the three series from the third quarter of 1962 to the fourth quarter of 2006. Note that, for the evolutionary spectral estimation, we lose ten observations at the beginning and at the end of the sample. Thus, we have at our disposal 157 observations. In order to respect the conditions (i) and (ii), we choose {t i } and {t j } as follows:

t i = {18+20i} I i=1
where I = [ T 20 ] and T the sample size. wj = { π 20 1 + 3(j -1) } T j=1

To respect condition (ii), we inspect the instability in these frequencies: π 20 , 4π 20 , 7π 20 , 10π 20 , 13π 20 , 16π 20 and 19π 20 .

Results

Before presenting the results of our methodology, let us remind ourselves of it. Our methodological analysis consists of measuring the relationship between three economic series. This relationship is calculated from the cohesion function that is, as presented in the second section, calculated from the coherence function. The latter is calculated from the theory of the evolutionary spectral analysis of a discrete process as defined by [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF]. The estimation of the coherency function was performed according to a code we have developed with MATLAB software. After that, we developed a sub-program that allows us to calculate the cohesion function according to a simple mathematical operation (see equation 27).

The results are summarised in four tables and four graphics presented respectively in Appendix 1 and 2.

Interpretations

Graphics 2 and 4 give us information about the nature of the relationship between the interest rate, inflation rate and GDP growth, respectively for the cases of Canada and the United Kingdom, for all frequencies (7). However, graphics 1 and 3 represent the path of the relationship between these variables only for two frequencies, π 20 and 4π 20 . 17 The first one represents the longrun relationship (10 years) and the second one represents the medium relationship (5 years). As mentioned above, we will be interested only in the long-run relationship. In other words, we will focus in our analysis on the cohesion detected for the frequency π 20 . According to our graphics, we detect a change in the path of the long-run relationship between the variables beginning with the 100 th observation (nearly from 1990). To check our insight graphics, we refer to the Bai andPerron (1998-2003b) test, which informs us about the date of significant change occurrence in the cohesion variable. The results of the Bai andPerron (1998-2003b) test for the cases of Canada and the United Kingdom are summarized respectively in Tab. 1 and Tab. 3. In long-run cohesion, we identify two break points in each case (Tab. 1 and Tab. 3). In the case of Canada, we detect a first break in the first quarter of 1975 (Tab. 1). Before this date, the cohesion between the three economic variables has a lower level, equal to 0.12. This low level of cohesion between the inflation rate, interest rate and GDP growth implies a frail relationship. We can say that these variables have a divergent path. In other words, their degree of interaction is low, which traduces the fact that the economic environment and in particular the monetary environment is instable. According to the historical events, during this period, this result appears to be very significant. Indeed, the end of the 1960s and the beginning of the 1970s was known as a period of great instability. Many shocks affected the economy. Indeed, at the beginning of the 1970s, the Bretton Woods system was brought down. In addition, in 1973, a hard oil shock affected the entire world economy. So, following these events, we can explain the low level of interaction between these monetary variables. In 1975, many monetary measures were undertaken to cope with these shocks. Indeed, the policy-makers adopted a monetarist monetary policy 18 based on the control of prices and wages. Targeting M1 concretized this approach. It succeeded in the medium run in reducing the volatility of some economic indicators, 19 but not in the long run. We interpret the structural break identified in 1975 in the long-run cohesion, between the inflation rate, interest rate and GDP growth, as being the monetary policy change that occurred at that date. We consider that the relative increase in the cohesion since 1975 from 0.12 to 0.22 was the result of the adoption of a new monetary policy in 1975 (targeting M1). The case of the United Kingdom is similar to the one of Canada. Indeed, we find that the coherence has a low level (0.15) during the 1960s. We interpret this as the performance deterioration of the British economy at the end of the 1950s. This is a result of a Keynesian vision followed in this period in the United Kingdom. According to [START_REF] Olivier | UK economy policy in the 1960 and 1970 and the challenge to learning[END_REF], this Keynesian vision generated a destabilization of the economy. In the case of an economic destabilization, it's fully logical to find a divergence between economic series. So, the main object during the 1960s was to modernize the economy. New economic objects and new instruments were adopted, targeting the long-run growth rate. In addition, they adopted a change in fiscal policy and some other reforms were undertaken during this period (like the devaluation of sterling in 1967. . . ). All these actions contributed to a new economic framework, but this didn't succeed very well because it was subjected to some economic shocks. So, we interpret the first break point in the cohesion series, for the case of the United Kingdom, identified in the first quarter of 1971, as the instauration of this new economic framework. This generates a relative increase in the relationship between the three time series, from 0.15 to 0.24. However, we suggest that the economic shocks have limited the high degree of convergence between economic series. Indeed, this new framework was subjected to some economic shocks, such as the collapse of the Bretton Woods regime, which destabilized the world monetary environment, and the oil shock. The more interesting results concern the break point identified just before the inflation targeting adoption. For the cases of Canada and the United Kingdom, according to Tabs. 1 and 3, we identify a structural break point respectively in the first quarter of 1989 and in the first quarter of 1990. Since this date, the degree of interaction between economic series has increased respectively from 0.22 to 0.37 and from 0.24 to 0.4. This result traduces a high degree of convergence between the inflation rate, interest rate and GDP growth in the long term. In other words, in the long term, there exists an equilibrium in which these variables converge. This high degree of interaction and convergence traduces that the monetary environment is certain and that the variables are predictable in the long term. This economic certainty and the high degree of interaction traduce the economic performance during this period. According to the analysis 18 The rule of K% proposed by Friedman (1959). 19 See Bordo and Redish (2005).

of the economic events, we interpret these results as the effect of the inflation targeting policy. Before the 1990s, Canada and the United Kingdom adopted many monetary policies20 with an eye to achieving a stable macroeconomic environment that encourages investment and consumption and generates a suitable growth rate. However, these monetary policies didn't succeed in reaching this objective. In the case of Canada, from 1988, many seminars and reforms have been undertaken to study the possibility of adopting inflation targeting as a monetary policy. 21 Many actions have been undertaken with the aim of raising the credibility and the transparency of the policy-makers' actions, such as the measure allowing more interdependence to the central Bank of Canada. Ftiti and Essaadi (1998) showed a structural break at the date of 1988 in the Canadian inflation series, which traduces long-term stability. They interpret this break as the inflation targeting implementation and the preparation of a favourable climate to implement this policy. Their conclusion is in line with that of [START_REF] Artus | Le targeting (ciblage) d'inflation par les Banques centrales des PECOs est-il une bonne idée ? Flash CDC-IXIS[END_REF] and the work of Ravenna (2004). As with these studies, our empirical work proves a change in the degree of long-run interaction between the three economic series, during the period of inflation targeting preparation. So, we conclude that inflation targeting generates a stabilization monetary environment, which encourages investment, consumption and production. These effects contribute to the economic performance caused by the inflation targeting policy. The results in the case of the United Kingdom are similar to those of Canada. Indeed, we find a break point in the first quarter of 1990 (2 years before the inflation targeting adoption). The degree of the long-run interaction between the economic series we are studying increases from 0.24 to 0.4. This rise generates a convergence of economic series and more certitude on the monetary environment, which positively affect the long-run growth. So, since this date, we can conclude that the monetary environment has generated a macroeconomic performance. In line with the analysis of Canadian cases, we explain this change in the nature of the relationship between economic series by the effect of the inflation targeting policy. Indeed, many reforms have been undertaken since 1988 to implement an exchange rate policy, such as financial deregulation, banking reforms and credit market deregulation. . . These reforms have as their objective the exchange rate policy implementation. According to [START_REF] Bean | Inflation targeting The UK experience[END_REF], the frameworks of the inflation targeting policy and the exchange rate policy implemented in 1988 are the same. That's why we find no other reforms just before the inflation targeting adoption. Since the adoption of this policy, the relationship between economic variables has remained at a high level. So, we conclude that the inflation targeting policy succeeds in maintaining a stable monetary environment that favours suitable long-run growth. Thus, the inflation targeting policies contribute to a macroeconomic performance. In our study, we present the result for the medium term (5 years) just for comparison with the long term. According to Tabs 2 and 4, the medium-term interactions between the economic variables remain relatively lower than those in the long run. So, we conclude that inflation targeting generates a more stable economic environment in the long run than in the medium run.

Conclusion

In this paper, we try to check the macroeconomic performance of the inflation targeting policy. We differ from the previous studies along two lines. First, the methodology we follow is different. In our analysis, we consider the inflation targeting policy as a relevant policy when it generates a long-term stabilization in the monetary environment. This idea comes from the literature on the interaction between stabilization (or cycle volatility) and long-run growth. The latter indicator is considered in the literature as a proxy of the macroeconomic performance. The inflation targeting policy was traduced by a reaction function that has a Taylor-style rule. As shown by [START_REF] Ftiti | Taylor Rule And Inflation Targeting: Evidence From New Zealand[END_REF], this rule includes, in most of the cases of industrialized countries, three variables: inflation rate, interest rate and GDP growth. So, to measure the degree of stabilization in this monetary environment, we focus on the degree of interaction between these three economic series. The degree of interaction is measured by the notion of cohesion. This measure corresponds to the co-movement notion in the case of a bivariate process. To determine this cohesion, we refer to evolutionary co-spectral theory as defined by [START_REF] Priestley | On the analysis of bivariate non-stationary processes[END_REF], which allows us to have a time-varying measure of cohesion. After that, we apply the Bai andPerron test (1998-2003b) to detect the occurrence of a significant change in these series. The result shows that the degree of interaction increases in the case of Canada and the United Kingdom two years before the inflation targeting adoption. According to an economic events analysis during this period and according to the results of [START_REF] Artus | Le targeting (ciblage) d'inflation par les Banques centrales des PECOs est-il une bonne idée ? Flash CDC-IXIS[END_REF] and [START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF], we conclude that the transition period of inflation targeting generates a significant change in the degree of convergence between economic series. So, we conclude that, during this period and in the whole periods of ITP, the monetary environment is stable. So, this monetary policy generates a good economic performance in these countries. In a further investigation, we suggest checking the relevance of the inflation targeting policy in the case of emerging countries. Indeed, this sort of country has additional institutional problems to industrialized countries. So, we are wondering if these results are extendable to emerging countries or not.

  

  

  

  

Like the interest rate, the inflation rate, the output and the exchange rate.

We choose these three variables because, in most of the cases of industrial inflation targeting countries, these three variables are present in the monetary rule of this policy.

In the literature, the long-run growth is considered as a proxy for economic performance. In other words, a country that provides a high long-run growth is qualified by performing economically.

According to these researchers, they find that, when the cycles are volatile, the long-run growth is high.

Their argument of the positive relationship between business cycle volatilities is as follows: under an uncertain environment, the agents behave prudently and they will use precautionary savings. However, if the savings increase, the investment will increase.

The co-movement notion refers to the case of a bivariate process.

The cohesion function refers to the case of a multivariate process.

The Cohesion function replace the coherence function when the number of time series are superior to 2

We choose only these three variables because, in the case of an inflation targeting policy, the reaction function that represents the ITP includes, in the case of industrial countries, only these three variables.

A discrete process corresponds to a process of which the value of T is countable. Indeed, a time series is considered as a discrete process.

A continuous process is a process used to describe the physical signal.

For more details see[START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF].

For more details on the estimators proprieties', seeTong (1972).

This choice of values is justified by the fact that they respect the conditions (i) and (ii).

For more details see[START_REF] Ftiti | The inflation Targeting effect on the inflation series: ANew Analysis Approach of evolutionary spectral analysis[END_REF].

The code is available on the Perron home page: http://people.bu.edu/perron/.

λ i , with i = 1, ..., 7, λ representing the seven frequencies that we study.

Some monetary policies such targeting monetary indicators, targeting growth rate and exchange rate (fixed and flexible). . .

SeeMcCallum (1996),Dodge (2002) and Ravenna (2002).