Has the link between inflation uncertainty and interest rates changed after the inflation targeting? Evidence from a multi-country analysis.
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Abstract:
This study attempts to establish a link between inflation uncertainty and interest rates for five inflation targeting countries e. g. Canada, Finland, Spain, Sweden and the United Kingdom. The sample period is divided into two sub-periods: before and after inflation targeting period. The inflation uncertainty is decomposed into two components – impulse and structural using a structrural time series framework. The results are mixed.  In general, there is a positive association between the expected inflation and interest rates for Canada, Finland, Spain and Sweden for the full period. Expected inflation also has positive and significant association for Finland.  Structural uncertainty has positive and significant effect on interest rates for the full period for Spain. Other results are mixed and not significant for most of the countries. 
Introduction: 

During the early 1990’s several countries adopted explicit inflation targeting (IT) as a tool for monetary policy under the operational independence of the Central Bank. They recognized the benefits of price stability and consequently adopted it as the principle goal of monetary policy. The effect of inflation on economic performance is an important but complex topic, because it may influence the growth negatively.
 Other than the actual inflation the inflation uncertainty may also effect the economic growth either way. Therefore it is also important to study the effect of inflation uncertainty on inflation.
 Wilson (2006) studied the link between inflation, inflation uncertainty and output growth using EGARCH-M model and found that increased inflation uncertainty increase inflation and lower economic growth for Japan. Wilson and Culver (1999), Grier and Perry(2000), Hayford(2000), Fountas et al. (2002) Grier et al. (2004) found similar negative relationship between inflation uncertainty and output growth while, Levin and Renelt (1992), Levin and Zervos (1993), Clark (1997) failed to provide such relationship.  It is clear from the data that most of the countries under study have achieved their inflation targeting goal except for Spain. The average inflation for Spain is 3.42% after the inflation targeting – a shortfall of 0.42 % less that the actual target. Moreover, during this period they have achieved higher economic growth and lower price inflation variability. The average interest rates and its variability also been decreased during this period. 
This study explores the relationship between inflation uncertainty and interest rates. The interest rates and the price are important variables in the macroeconomy and often monitered by the policymakers especially for the IT purposes. The relationship between the variables has been subject to substantial research. Wilcox(1983), Uribe(2002), Berument and Jelassi(2003), Fahmy and Kandil(2002) and Kendil (2005) focused the relationship between prices and interest rates. In general inflation uncertainty affects the economy is by increasing long term interest rates. Ball and Tchaidze(2002) in page 108 said that “A large literature argues that monetary policy under Alan Greenspan is well explained by simple reaction function. Interest rates rise when inflation rises and fall when there is a greater economic risk.”  Berument et al. (2005) studied the relationship between three different types of inflation uncertainty with the interest rates for UK before and after the inflation targeting period and supports to the notions of inflation targeting regimes. In this paper we extended our research from UK to other inflation targeting countries and try to find out the affects of inflation uncertainty on interest rates after and before the inflation targeting regime. 
A note on Inflation targeting countries:

New Zealand is the first country to formally adopt an inflation target of 0-2% in March 1990. Countries to follow New Zealand in formally adopting inflation-targeting are Canada (1-3%, adopted in February 1991 wanted to achieve by 1995), the UK (1.5-3.5%, adopted in October 1992 wanted to achieve by 1997), Australia (2-3%, adopted on March 1993), Sweden (1-3%, adopted in 1993 wanted to achieve by1995), Finland (2%, adopted in 1993) and Spain (less than 3%, adopted in 1994).  All these countries have achieved an average annual inflation rate of less than 2 per cent, except the UK (2.6%), though it is in its targeting range. Australia and New Zealand are excluded from the study because monthly data for Consumer Price Index are not available for these countries. 

Data: 
Monthly data has been used for this study. All interest rates and inflation data (change in natural log of Consumer Price Index) are collected from the International Financial Statistics (International Monetary Fund) and the Industrial Production data are collected from Data Stream. 
Monthly interest rates calculation:

Monthly interest rates=
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Where, r= annual interest rates

Where, 
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The Model

Following Berument et al (2005) we model the inflation series with time varying parameters that allows us to extract two form of inflation uncertainty, i.e. structural and impulse response components. To be precise the time series dynamic of the inflation is given by, where 
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represents inflation in period t:
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This autoregressive structure using time invariant parameters is found to be adequate using standard statistical tests in Eviews(. The error term 
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has the GARCH (1, 1) type variance given by:
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To complete the specification of the inflation time series dynamic we specify the time varying parameter dynamics as random walk without trend. In matrix notation the state dynamics is given by:
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The vector of the noise term in the state equation above is assumed to have a normal distribution with a diagonal covariance matrix or in other words these noise terms are assumed to be uncorrelated. This specification is expressed as,
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The state dynamic given by equation (3) describes the evolution of the time varying parameters of the inflation process leading to the observation or measurement in equation (1). In matrix notation this can be expressed as,
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The system represented by the equations (3) and (5) is in state space form and the methodology to estimate the model given the observation on inflation requires application of Kalman filter which is a recursive technique. Under the assumption of conditional normal distribution of the error terms the linear Kalman filter algorithm may be directly applied. But the presence of the GARCH error in the measurement equation implies a departure from the main assumptions of the filtering algorithm. The modification necessary to adapt to this situation has been described by Harvey, Ruiz and Sentana (1992) and further insight and illustrations may be found in Kim and Nelson (1999) chapter 6. 

In order to explain the mechanics of separating the inflation uncertainty into two components – impulse 
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 – we need to refer to the adaptive algorithm of the Kalman filter. This algorithm is well established and has been described elegantly in Kim and Nelson (1999). Thus to conserve space we simply describe the connection of our model to that reference and point out the parts that we focus on as impulse and structural uncertainties. The chapter 6 and in particular section 6.1 in Kim and Nelson (1999) shows how to implement structural time series model in state space framework with GARCH measurement error. The equation 6.29 in this section is the most important relation that separates the variance in the two components. The first part of the equation 6.29 on the right hand side is the structural component and the second part is the impulse component. As part of the numerical optimisation of the likelihood function given by the equation 6.38 the recursive equations 6.28 – 6.33 are evaluated and the two components of 6.29 are stored at the point when the likelihood function has been maximised. 

We implement this algorithm in Gauss( and estimate the model parameters. There are six unknown parameters in this model and these are, 
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. The filter allows us to develop the prediction error form of the likelihood function which is numerically maximised with respect to these parameters. At the same time we get the filtered estimate of the elements of the state vector which are the three time varying parameters in equation (1). 

The interest rate 
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specification is given by the following equation:
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In the above interest rate equation 
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refers to the expected inflation as captured by the time series model described above and is given by the first part of the right hand side of the equation (5). The output gap denoted by 
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 is the difference between the log output and its trend value obtained by Hodrick-Prescott filter using EViews. 

Empirical Evidence:
Table 1 shows the mean and standard deviation of economic growth, interest rates, inflation and expected inflation for five countries under study for the full period, before the inflation targeting period and after the inflation target period. It is clear from the table that the growth rate for all the countries after the inflation target period has been increased, inflation has been decreased and within the targeting range expect for the United Kingdom. Interest rates also been decreased for all the countries after the inflation targeting period. Moreover for all variables the volatility is decreased after the inflation targeting period. Therefore, from the visual description it looks like that the inflation targeting is somehow successful.

Table 1 here

The impulse uncertainty for the inflation dynamic is captured by the parameters
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. For all the series most of these parameters are statistically significant. This component of inflation uncertainty represents the shocks that hit the economy. In a GARCH specification (
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) denote the persistence of the shocks. In that sense the persistence of such shocks in case of Spain is highest and lowest for Canada. For the other three countries this is very similar. In general, the persistence of impulse uncertainty is high for all the series. 

Table 2 here

The structural parameters of the inflation dynamic represented by the parameters
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capture the changes in association of past inflation to the present realization and 
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 is indicative of the present level of the inflation. Since these are all time varying the uncertainty introduced by this time variation is the structural component of the inflation uncertainty. In other words the time varying parameters show how the shocks hitting the economy propagate through the system. The structural time series model of the inflation implemented in this study allows us to separate these two components easily and examine any differing behavior subsequently. In case of Finland and Spain the variance of one of the autoregressive parameters is significant. However, the level component captured by 
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is significant for all the series. This implies that although there is evidence for the entire sample to display time varying structural component, in case of Finland and Spain this effect is also carried forward by the autoregressive parts. This is quite different for Canada, Sweden and the U.K. 

Table 3, 4 and 5 here
Table 3, 4 and 5 are showing the estimates of the coefficients of equation 6 using ordinary least square methods for full period, pre and post inflation targeting period.  Table 3 shows the estimated coefficients and the t-statistics for equation 6 for the full period. We have considered different types of interest rates as dependent variables. Almost for all the countries the coefficient of the output gap is positive except for the money market rates (MMR) for Spain and long-term interest rates (LTR) for Sweden but none of the coefficients are significant, which is expected and are parallel to the findings of Berument et al. (2005). Expected inflation shows positive and significant effect on interest rates except for U. K. as expected. Therefore we can say that the Central Bank increased the interest rates when the expected inflation increased. The positive risk premium is also an important result and on line with other researchers. The estimated coefficients for Impulse and Structural uncertainty are insignificant for most of the cases except for Spain and for LTR for UK. Some of the results are different form Berument et al. (2005) paper may be due to the fact that we have considered Industrial Production in lieu of Real GDP for the calculation of the GAP.
The expected inflation and the output gap coefficients for the pre-inflation targeting period are insignificant for most of the countries expect for Canada. Impulse and structural has no effect on interest rates for this period.

For the post-inflation targeting period the coefficients are positive and significant for Finland. Other results are similar. If we compare the effect of expected inflation, structural uncertainty, impulse uncertainty and output gap we can not see any significant difference for the three said period. It is though clear that for Finland and Sweden the Central bank act on the expected inflation much quicker after the inflation targeting period. The first lag of the interest rate coefficient on the interest tares is significant and for most of the countries it is more than one. 
Conclusion:

The results are rather conflicting regarding the effect of inflation uncertainty on interest rates. But one can the interesting conclusion from this study if the observed long run effect of inflation on interest rates are considered, which is the estimated value of 
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 are less than one for all the countries under study for post-inflation targeting period and more that one for Finland lending rates, Bank rates for Sweden and Interbank rates for United Kingdom. The estimated long run coefficient of 1.47% for Sweden suggests that for a 1% increase of the expected inflation the Central Bank increased the interest rates by more than one percent or, the real interest rates increased by 0.47%. Therefore, after the inflation period the real interest rates has been decreased for all the countries under study and the Respective Central Banks are less aggressive to act on the interest rate increase. It is also clear from table 1 that the volatility of expected inflation was much lower during the post-inflation targeting period and therefore, there are no need to react that quicker. Moreover the inflation is well under control after the inflation targeting period. These results are also important from policy perspective. In general the purpose of the monetary authority is to eliminate the uncertainty aeries from the higher inflation. It is clear that the monetary authority successfully eliminated these uncertainties and successfully controlled the level of inflation as well as the uncertainties.
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	Table 1: Summary Table

	
	Full Period
	Before inflation targeting
	After inflation targeting

	
	Average
	Standard deviation
	Average
	Standard deviation
	Average
	Standard deviation

	Canada

	Growth
	2.90
	0.18
	2.77
	0.32
	3.10
	1.20

	Interest rates
	7.37
	0.30
	10.05
	0.21
	4.32
	0.13

	Inflation
	4.40
	0.40
	6.69
	0.40
	1.81
	0.30

	Exp. inflation
	4.63
	0.27
	6.99
	0.35
	1.95
	0.08

	Finland

	Growth
	2.71
	0.52
	1.73
	0.11
	4.02
	0.25

	Interest rates
	4.42
	0.10
	5.08
	0.08
	3.42
	0.03

	Inflation
	5.11
	0.54
	7.58
	0.56
	1.26
	0.29

	Exp. inflation
	5.65
	0.40
	8.40
	0.35
	1.39
	0.10

	Spain

	Growth
	2.77
	0.21
	2.38
	0.22
	3.73
	0.18

	Interest rates
	8.98
	0.40
	12.76
	0.21
	4.68
	0.20

	Inflation
	7.90
	0.69
	10.99
	0.73
	3.17
	0.35

	Exp. inflation
	8.46
	0.46
	11.82
	0.37
	3.30
	0.13

	Sweden

	Growth
	2.02
	2.77
	1.53
	2.95
	2.72
	2.51

	Interest rates
	6.29
	0.25
	8.25
	0.13
	3.19
	0.14

	Inflation
	5.15
	0.62
	7.73
	0.64
	1.14
	0.37

	Exp. inflation
	5.73
	0.33
	8.40
	0.22
	1.60
	0.11

	United Kingdom

	Growth
	2.46
	0.25
	2.03
	0.30
	3.05
	0.15

	Interest rates
	8.23
	0.26
	10.26
	0.19
	5.07
	0.08

	Inflation
	6.31
	0.68
	8.74
	0.76
	2.54
	0.34

	Exp. inflation
	6.75
	0.41
	9.41
	0.38
	2.62
	0.07


	Table 2

Parameter Estimates of the Inflation Time Series Model
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	Canada
	0.027081***
	0.412821***
	0.360646***
	0.001334*
	1.59E-07
	6.78E-10

	
	(3.4907)
	(3.7570)
	(3.6126)
	(1.9446)
	(0.0036)
	(0.0022)

	Finland
	0.001530
	0.049274*
	0.935110***
	0.001282*
	0.001451*
	0.000051

	
	(1.2240)
	(1.7034)
	(26.9811)
	(1.8992)
	(1.7914)
	(0.6296)

	Spain
	0.000849
	0.123463***
	0.876537***
	0.000691***
	0.000121
	0.000134

	
	(1.2340)
	(4.2778)
	(30.3668)
	(2.5036)
	(0.5036)
	(1.4409)

	Sweden
	0.012702*
	0.043145**
	0.907897***
	0.001122*
	2.81E-09
	6.29E-05

	
	(1.6554)
	(1.9727)
	(19.8634)
	(1.6949)
	(0.0065)
	(0.3700)

	UK
	0.005269***
	0.018606***
	0.955218***
	0.000958**
	1.55E-09
	1.92E-08

	
	(2.4995)
	(5.7604)
	(98.0515)
	(1.9851)
	(0.1202)
	(0.1730)

	
	
	
	
	
	
	

	The numbers in parentheses below the parameter estimates are t-statistics computed using the robust approach suggested in Hamilton (1994), page 145.  Data set spans the period February 1973 to January 2006 for all countries. *, ** and *** indicate significant at 10%, 5% and 1% levels respectively . 



	Table 3: Full period

	
	Constant
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	Canada

	TBill
	0.015

(0.795)
	0.053***
(3.350)
	0.302***
(4.037)
	1.116***
(21.027)
	-0.064

(-0.816)
	-0.015**

(-2.202)
	-0.068

(-0.075)
	0.017

(0.462)

	MMR
	0.060

(1.632)
	0.021***
(3.995)
	0.611***
(4.464)
	0.701***
(13.404)
	0.120*

(1.885)
	0.071

(1.382)
	-0.427

(-0.886)
	0.022

(0.313)

	LTR
	-0.002

(-0.141)
	0.020*

(2.040)
	0.015***
(3.070)
	1.000***
(14.037)
	-0.115

(-1.561)
	0.092*

(1.752)
	0.100

(0.640)
	-0.002

(-0.740)

	Finland

	LR
	0.007

(1.205)
	0.014***
(2.563)
	0.003

(0.430)
	1.103***
(20.187)
	0.096

(1.167)
	-0.207***
(-3.802)
	0.002

(0.076)
	-0.023

(-1.133)

	STR
	0.019

(1.097)
	0.036***
(2.045)
	0.013

(0.592)
	1.441***
(27.203)
	-0.644***
(-7.416)
	0.170***
(3.243)
	-0.163

(1.581)
	0.028

(0.411)

	LTR
	-0.007

(-0.635)
	0.028**

(2.254)
	0.009

(0.766)
	1.097***
(16.553)
	-0.081

(-0.821)
	-0.042

(-0.660)
	-0.053

(-0.976)
	0.046

(1.017)

	Spain

	Tbill
	-0.003

(-0.300)
	0.005

(0.253)
	0.012

(0.547)
	0.945***
(15.291)
	0.170**

(2.010)
	-0.143**

(-2.313)
	0.189

(0.942)
	-0.019

(-0.405)

	MMR
	-0.024

(-0.822)
	0.099***
(2.740)
	-0.070

(-1.057)
	0.879***
(17.154)
	-0.104

(-1.575)
	0.074

(1.575)
	1.641***
(4.263)
	-0.248***
(-3.780)

	LTR
	-0.005

(-0.885)
	0.012*

(1.782)
	0.001

(0.118)
	1.298***
(22.438)
	-0.310

(-0.059)
	-0.003

(-0.059)
	0.181**

(1.967)
	-0.032

(-1.488)

	Sweden

	BR
	0.014***
(3.070)
	0.031***
(3.445)
	0.013

(1.168)
	0.969***
(18.525)
	0.012

(0.170)
	-0.002

(-0.041)
	0.021

(0.023)
	-0.095***
(2.660)

	STR
	0.032

(1.238)
	0.048***
(3.129)
	0.000

(0.038)
	1.083***
(19.527)
	-0.121

(-1.619)
	0.052

(0.984)
	0.049

(0.280)
	-0.064

(-0.931)

	LTR
	0.022**

(2.279)
	0.022***
(3.576)
	-0.003

(-0.466)
	1.232***
(23.668)
	-0.217***
(-2.649)
	-0.036

(-0.683)
	-0.031

(-0.494)
	-0.027

(-1.141)

	United Kingdom

	Inter-Bank
	0.040

(0.660)
	0.041

(1.338)
	0.084

(1.048)
	0.621***
(12.075)
	0.122**

(2.020)
	0.217***
(4.147)
	0.547

(1.480)
	-0.217

(-1.176)

	Tbill


	-0.011

(-0.445)
	-0.044

(-0.030)
	0.010

(0.324)
	1.350***
(25.701)
	-0.389***
(-4.534)
	0.013

(0.259)
	0.066

(0.456)
	0.037

(0.507)

	STR
	-.039*

(-1.888)
	-0.012

(-1.136)
	0.005

(0.171)
	1.342***
(25.823)
	-0.484***
(-5.804)
	0.101*

(1.956)
	-0.133

(-1.032)
	0.188*

(2.751)

	LTR
	-0.038**

(2.418)
	-0.008

(-1.007)
	0.087

(0.351)
	1.314***
(25.611)
	-0.530***
(-6.577)
	0.174***
(3.491)
	-0.166*

(-1.756)
	0.188***
(3.604)

	Note: i) The numbers in parentheses below the parameter estimates are t-statistics.

          ii) *, ** and *** indicate significant at 10%, 5% and 1% levels respectively.


	Table 4: Before the inflation targeting
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	St
	Imp

	Canada

	TBill
	0.044

(1.336)
	0.055**

(2.144)
	0.369***
(3.479)
	1.242***
(15.792)
	-0.369***
(-3.065)
	0.045

(0.594)
	-0.202

(-0.469)
	0.053

(0.561)

	MMR
	0.153**

(2.057)
	0.143***
(2.704)
	0.692***

(3.180)
	0.636***
(8.607)
	0.128

(1.463)
	0.060

(0.817)
	-1.110

(-1.152)
	0.132

(0.639)

	LTR
	0.019

(0.725)
	0.030*

(1.938)
	0.076**

(2.554)
	0.978***
(13.368)
	-0.119

(-1.164)
	0.095

(1.312)
	-0.009

(-0.015)
	0.010

(0.240)

	Finland

	LR
	0.029

(1.544)
	0.002

(0.207)
	0.002

(0.231)
	0.992***
(12.898)
	0.117

(1.086)
	-0.133*

(-1.721)
	0.035

(0.724)
	-0.037

(-1.144)

	STR
	0.057

(1.585)
	0.005

(0.185)
	0.018

(0.589)
	1.304***
(18.925)
	-0.497***
(-4.569)
	0.119*

(1.810)
	-0.060

(-0.419)
	0.054

(0.550)

	LTR
	0.014
(0.358)
	-0.034
(-0.181)
	0.002
(0.104)
	0.993***
(8.754)
	-0.042
(-0.263)
	-0.094
(-0.852)
	-0.052
(-0.472)
	0.259
(1.640)

	Spain

	Tbill
	0.010**

(2.089)
	-0.045

(-1.124)
	0.025

(0.663)
	0.824***
(9.275)
	0.175

(1.474)
	-0.135

(1.497)
	0.223

(0.675)
	0.000

(0.004)

	MMR
	0.129*
(1.713)
	0.025

(0.990)
	-0.008

(-1.009)
	0.834***
(12.175)
	-0.104

(-1.209)
	0.033

(0.510)
	1.639***
(3.268)
	-0.300***
(-2.277)

	LTR
	0.016

(0.786)
	0.013

(1.332)
	-0.003

(-0.203)
	1.296***

(17.714)
	-0.314***
(-2.647)
	-0.018

(-0.253)
	-0.211*
(-1.758)
	-0.036

(-0.966)

	Sweden

	BR
	0.048***
(2.733)
	0.018

(1.471)
	0.012

(1.369)
	0.996***
(14.535)
	0.024

(0.242)
	-0.044

(-0.634)
	-0.044

(-0.542)
	-0.065

(-1.580)

	STR
	0.046

(1.270)
	0.018

(0.671)
	-0.001

(-0.078)
	1.101***
(15.590)
	-0.227**

(-2.191)
	0.072

(1.024)
	0.032

(0.158)
	-0.033

(-0.388)

	LTR
	0.036**

(2.124)
	0.016*

(1.747)
	-0.002

(-0.357)
	1.133***
(16.099)
	-0.149

(-1.410)
	-0.016

(-0.232)
	0.001

(0.015)
	-0.035

(-1.210)

	United Kingdom

	Inter-Bank
	0.085

(0.844)
	0.017

(0.343)
	0.099

(0.791)
	0.637***
(9.044)
	0.072

(0.838)
	0.227***
(3.163)
	0.472

(0.977)
	-0.202

(-0.717)

	Tbill


	0.027

(0.628)
	-0.011

(-0.548)
	0.014

(0.273)
	1.309***
(18.290)
	-0.355***
(-3.094)
	-0.011

(-0.153)
	0.023

(0.120)
	0.054

(0.484)

	STR
	0.019

(0.543)
	-0.018

(-1.116)
	-0.001

(-0.031)
	1.274***
(17.966)
	-0.422***
(-3.803)
	0.035

(0.494)
	-0.193

(-1.178)
	0.228**

(2.322)

	LTR
	0.017

(0.660)
	0.008

(0.612)
	0.003

(0.119)
	1.247***
(17.690)
	-0.506***
(-4.795)
	0.124*

(1.853)
	-0.162

(-1.404)
	0.226***
(3.194)

	Note: i) The numbers in parentheses below the parameter estimates are t-statistics.

          ii) *, ** and *** indicate significant at 10%, 5% and 1% levels respectively. 


	Table 5 after inflation targeting period
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	St
	Imp

	Canada

	TBill
	0.034

(1.244)
	-0.013

(0.372)
	0.087

(0.760)
	0.876***
(11.671)
	0.381***
(3.926)
	-0.310***
(-4.168)
	-0.319

(-0.864)
	0.062

(1.457)

	MMR
	0.039

(1.503)
	-0.003

(-0.104)
	0.145

(1.489)
	1.250***
(16.126)
	-0.374***
(-3.108)
	0.086

(1.115)
	-0.414

(-1.237)
	-0.054

(-1.390)

	LTR
	-0.004

(-0.221)
	-0.048**

(-2.270)
	0.024

(0.369)
	0.962***
(12.668)
	-0.091

(-0.859)
	0.013

(1.486)
	0.138

(0.603)
	0.010

(0.394)

	Finland

	LR
	0.010**

(2.062)
	0.011**

(1.979)
	0.005

(0.936)
	1.513***
(18.347)
	-0.424***
(-2.904)
	-0.102

(-1.268)
	-0.043

(-1.268)
	-0.008

(-0.433)

	STR
	0.017

(1.638)
	0.027**

(2.187)
	0.008

(0.690)
	1.352***
(16.165)
	-0.355***
(-2.583)
	-0.034

(-0.430)
	-0.047

(-0.717)
	-0.017

(-0.411)

	LTR
	0.003
(0.503)
	0.012*
(1.841)
	-0.003
(-0.037)
	1.054***

(13.198)
	0.054
(0.498)
	-0.128
(-1.650)
	-0.031
(-0.907)
	0.003
(0.155)

	Spain

	Tbill
	-0.001

(-0.142)
	0.008

(0.756)
	0.010

(0.989)
	1.573***
(17.119)
	-0.525***
(-3.447)
	0.001

(0.016)
	0.051

(0.451)
	-0.011

(-0.478)

	MMR
	-0.004

(-0.455)
	0.021

(1.636)
	0.003

(0.249)
	1.117***
(13.210)
	0.114

(0.882)
	-0.247***
(-2.966)
	0.095

(0.731)
	-0.023

(-0.822)

	LTR
	0.002

(0.222)
	0.012

(0.792)
	0.011

(0.812)
	1.251***
(14.351)
	-0.219

(-1.583)
	-0.047

(-0.540)
	0.058

(0.376)
	-0.019

(-0.599)

	Sweden

	BR
	0.026

(0.589)
	0.063*
(1.776)
	0.013

(0.679)
	0.926***
(10.869)
	-0.016

(-0.142)
	0.039

(0.496)
	0.363

(0.786)
	-0.153

(-1.366)

	STR
	-0.026

(-1.330)
	0.014

(0.914)
	-0.014

(-1.649)
	1.384***
(17.287)
	-0.260*

(-1.937)
	-0.142*

(-1.808)
	0.403*

(1.986)
	-0.049

(-0.993)

	LTR
	0.000

(0.012)
	0.011

(0.500)
	0.001

(0.045)
	1.369***
(16.272)
	-0.325**

(-2.328)
	-0.060

(-0.717)
	-0.044

(-0.149)
	-0.002

(-0.022)

	United Kingdom

	Inter-Bank
	-0.081

(-0.938)
	0.025

(0.570)
	0.007

(0.570)
	0.402***
(4.975)
	0.369***
(4.699)
	0.114

(1.484)
	1.864**

(2.258)
	-0.763**

(2.014)

	Tbill


	-0.020

(-0.689)
	0.007

(0.454)
	-0.021

(-0.920)
	1.488***

(18.908)
	-0.597***
(-4.464)
	0.068

(0.874)
	1.020*

(1.805)
	-0.196*

(-1.736)

	STR
	-0.072*

(-1.938)
	-0.022

(-1.111)
	-0.002

(-0.070)
	1.425***
(18.194)
	-0.648***
(-5.116)
	0.180**

(2.353)
	0.932

(1.361)
	-0.027

(-0.175)

	LTR
	-0.072**

(-2.132)
	-0.006

(-0.345)
	0.006

(0.243)
	1.203***
(14.916)
	-0.336***
(-2.750)
	0.093

(1.200)
	0.401

(0.709)
	0.104

(0.756)

	Note: i) The numbers in parentheses below the parameter estimates are t-statistics.

          ii) *, ** and *** indicate significant at 10%, 5% and 1% levels respectively.


� For inflation-growth relationship, see Mallik and Chowdhury (2002) and Cameron, Hum and Simpson (1996). In a recent cross-country study Bruno and Easterly (1998:3) conclude, 'The ratio of fervent beliefs [that inflation is harmful to growth] to tangible evidence seems unusually high …'. While cross-country studies are affected by extreme values, Friedman (1973:41) points out, 'Historically, all possible combinations have occurred: inflation with and without development [economic growth], no inflation with and without development.'


� See Grier and  Grier(2006), Nas and Perry(2000), Johnson(2002), Kontonikas (2004)


� Industrial Production was replaced by output because monthly Real GDP data was not available for all the countries for the said period.


� The potential IP was calculated using Hodrick-Prescott (HP) filter using Microfit 4.1.


� Monthly interest rates=� EMBED Equation.DSMT4  ���, where r is the annual interest rates.





� Where,� EMBED Equation.DSMT4  ���, IP= Industrial Production for period t and � EMBED Equation.DSMT4  ���=potential Industrial production at period t.
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