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ABSTRACT

A monetary policy rule is a guideline for a monetary policy maker to adjust monetary instruments to reach policy goals, like a stable inflation rate. In this context, a policy rule could be seen as a set of central bank policy reaction functions. The purpose of this study is to examine The Central Bank of Turkey’s monetary policy reaction function based on extending Taylor rule and applying the vector error-correction model over the period 2002:01 - 2007: 12. For this aim the Central Bank’s monetary policy reaction function have been estimated to measure the performance of monetary policy and evaluate the relationship between monetary policy and macroeconomic variables. According the results, the overnight rate responds positively to shock to the output gap, the inflation gap, or the lagged overnight rate during all of the period. These findings suggest that the Central Bank of Turkey would raise the overnight rate if output gap widens, or inflation gap rises. But, the overnight rate responds negatively to shock to the exchange rate during all of the period.
KEYWORDS: Inflation targeting, extended Taylor rule.
1.
INTRODUCTION

What policy rules should central bank follow? A growing number of economist and policymakers advocate targets for the level of inflation. Many also argue that inflation targeting should be implemented thought a Taylor rule in which interest rates are adjusted in response to output and inflation. But exchange rate is not considered by Taylor rule which is closely followed by the economic agents. This study extends Taylor rule by including the exchange rate in the model.
The purpose of this study is to examine The Central Bank of Turkey’s monetary policy reaction function based on extending Taylor rule. For this aim the Central Bank’s monetary policy reaction function have been estimated to measure the performance of monetary policy and evaluate the relationship between monetary policy and macroeconomic variables. 
The remainder of this paper consists of six sections; Section 2 describes the theoretical aspects of Taylor rule. In Section 3, a short review inflation targeting regime in Turkey. Section 4 presents details of the empirical analysis.  Section 5, we describe the data set. Section 6 empirical results. Leaving section 7 presents the concluding remarks. 
2.
TAYLOR RULE 
A monetary policy reaction function describes how a central bank sets its policy instrument (for example short- term interest rates) in response to the economic developments. The Taylor rule as a special reaction function is characterized by the response of the interest rate to inflation and the real output gap (Ullrich, 2003). 

Taylor (1993) suggests a very specific and simple rule for monetary policy. His original formulation is shown following equation:

it = r*+(t+0.5((t-(*)+0.5(yt)







Where


 (it)= Central bank policy rate


r*= Equilibrium real interest rate
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= Average inflation rate over the contemporaneous and prior three quarters



[image: image2.wmf]*

p

= Inflation target of the central bank


y= Output gap (100 x (real GDP-potential GDP) / potential GDP). 

The policy rule in equation has the feature that the central bank policy rate rises if inflation increases above the target or if real GDP rises above potential GDP and the central bank policy rate decreases if inflation below the target or if real GDP decreases below potential GDP( Kozicki, 1999).

Taylor did not econometrically estimate this equation. Taylor assumed that the weights central bank ( Federal Reserve Bank) gave to deviations of inflation and output were both equal to 0.5; thus, for example, if inflation were 1 percentage point above its target, the central bank would set the real funds rate 50 basis points above its equilibrium value (Redebusch, 1998). Furthermore, in the original Taylor formula, target inflation rate (
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p

) is assumed to be 2 percent per year and the equilibrium real interest rate is attributed to be 2 percent. Also remember that it= (rt + 
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) (Cartens, 2004).
3.  A SHORT REVIEW INFLATION TARGETING REGIME IN TURKEY

The stabilization policy based on a crawling exchange rate peg adopted in 2000 ended up with the deepest crisis of Turkish history in February 2001. Central Bank of Turkey (CBT) had no choice other than letting the Turkish Lira to float. Following the collapse of the crawling peg, Turkish Lira depreciated massively and the annual inflation rate soared to 68 percent at the end of 2001. The economy was in need of an alternative monetary policy regime. Given the success of other countries and also having exhausted all other possible options in the past, inflation targeting emerged as a natural candidate. 
CBT was aware of the fact that inflation targeting is not than a mechanic device that can be switched overnight. Adopting inflation targeting with premature initial conditions could do more harm than good, since it could lead to a credibility loss for both the CBT and the inflation-targeting regime itself. The solution was to adopt an intermediate regime, namely, “implicit inflation targeting”, until a reasonable set of conditions were satisfied.
The program set out in 2002 envisaged a rather fast pace of disinflation. The plan was to reduce inflation to 35% in 2002, 20% in 2003, 12% in 2004 and 8% in 2005, all formulated as December-December changes in the consumer price index. Since the aim was to bring inflation down from historically high levels, CBT interpreted these numbers as “upper bounds” rather than point targets. The outcome was surprisingly successful, outpacing all expectations. During the period of implicit inflation targeting, inflation came down from 68% at the end of 2001 to 7.7 percent at the end of 2005. 
Under the standard monetary transmission mechanism and normal conditions, the monetary authority is supposed to raise interest rates when expectations are far above the target. However, the CBT never raised interest rates during the implicit inflation targeting period of 2002-2005. Instead, CBT pushed for fiscal reforms and directed all its communication efforts to convince the public that economic fundamentals were getting sounder under the new stabilization program. Encouraged by this success, the Central Bank of Turkey (CBT) decided to implement a full-fledged inflation targeting regime at the beginning of 2006. The main innovations in the full-fledged regime can be listed as follows: (i) Decisions were to be made on a voting basis in which the Monetary Policy Committee assumed the whole responsibility on setting the interest rates; (ii) A multi-year target horizon was set and medium term inflation forecasts were published in the new “Inflation Report”; (iii) The CBT committed to be accountable in case of sizeable deviations from the target. 
The new framework presented a three-year target horizon along with “uncertainty bands”. Should the inflation fall outside the band, CBT would be expected to prepare a separate report explaining the reasons and the likely policy responses to the public. The CBT stressed that the uncertainty band is not a range of indifference, and that midpoint of the uncertainty band should be perceived as the “point target” (Kara, 2006). The regime faced its first stress test in the first half of 2006, when the economy was hit by a series of adverse shocks, drifting inflation away from the target. Although the CBT reacted decisively by significantly tightening monetary policy, inflation stayed at relatively high levels due to lagged effects of the accumulated shocks (Başkaya et al., 2008). In this context, it is important that the revision of the inflation target for the next three years announced by the Central Bank in June 2008 is seen as an exceptional measure in the wake of unforeseeable shocks (Oecd, 2008).
4. THE MODEL 

The greatest strength and weakness of Taylor rule is its simplicity. Optimal policy rules can be based on complex models. But complex models will not likely solve the problems of discretionary policy. Because all the information which needed for the complex rule can not be checked by public (Smant, 2004). Simple rules, like the Taylor rule is easier to understand and to apply.

But exchange rate is not considered by Taylor rule which is closely followed by the economic agents. Ball (1998, 2000) argues that Taylor rule is the fact that it was developed for a closed economy, where central banks can concentrate on the interest rate alone. In real-world countries, however, open-economy issues such as the behavior of exchange rates are central to monetary policy. In open economies, inflation targets and Taylor rules are suboptimal unless they are modified. Different rules are required because monetary policy affects the economy through exchange-rate as well as interest rate channels. Ball suggests that the policy instrument is interest rate in the Taylor rule should be replaced by the “Monetary Condition Index (MCI)” –a weighted average of the interest rate and the exchange rate. (Eika et al, 1996), state that MCI weights can not be observed directly and must therefore be estimated econometrically. So MCI measures typically depend on the assumptions made to estimate and hence model dependent. Mishkin (2000) the cost of MCI outweighs its benefits, and the MCI is flawed.
We also examine The Central Bank of Turkey’s monetary policy reaction function based on extending Taylor rule which has two reasons. First, since 2002, short-term interest rate is the main policy instrument which was used to achieve monetary policy  targets in Turkey. Second depreciation of domestic money causes import prices to rise. Given that the Turkish economy is dependent on imports of raw materials, exchange rate channel plays significant role in determining inflation (Pongsaparn,2002).
Therefore, our empirical model is specified as follows:

 “The Original Taylor Rule” can be expressed as,

 i = f(YGAP, PGAP)

where,

i : short-term interest rate

YGAP : the output gap (Y-Y*)

PGAP : the inflation gap ((((*)

Y : actual output

Y* :  potential output

( : the actual inflation rete

(* : target inflation rate

In this study extends the Taylor rule by including the exchange rate in model can be written

as,

i = f (YGAP, PGAP, E, it-1)

where 

 E : the exchange rate in terms of the Turkish Lira per U.S. dollar

Replacing short-term interest rate with the overnight rate (ONR), in equation can estimated by the following VAR (VAR (Vector Auto Regression) model,




where,



 : vector of the endogenous variables [ONR, YGAP, PGAP, E]



 : vector of exogenous variable

( and ( : parameter matrices



 : white noise error term.

As the Taylor rule indicates, we expect that ONR would respond positively to a shock to YGAP or PGAP. According to the extended Taylor rule, we also anticipate that the response of ONR to E would be positive. For example, when Turkish Lira becomes weaker or the exchange rate rises, Central Bank of Turkey would attempt to stabilize the weak Turkish Lira by raising the overnight rate so that the demand for Turkish Liras would increase (Hsing, 2004). 
5. THE DATA SET

To use the Extended Taylor Rule, the data must be prepared first. The sample consists of monthly data during 2002:01-2007:12. Reel Gross Domestic Products (Y), inflation based on consumer price index (CPI) , the overnight rate (ONR), and exchange rate (E) were taken from the Central Bank of Turkey’s EVDS system. The sample consists of monthly data during 2002:01 – 2007:12. All variables except inflation rate and interest rate enter in logs. CPI and Real GDP are seasonally adjusted. Potential output is estimated based on the Hodrick-Prescott filtering process. Output gap (YGAP), based on the difference between real GDP and its Hodrick-Prescott filtered values. The CBT announced that (full-fledged) inflation targeting yearly basis would be implemented at the beginning of 2006. Target inflation rate is estimated based on the Hodrick-Prescott filtering process. (Because, the inflation wasn’t the only target of CBT’s monetary policy between 2002 -2005).  
6. EMPIRICAL RESULTS


In this section, The Central Bank of Turkey’s monetary policy reaction function based on extending Taylor rule and using the VAR model over the period 2002:01 - 2007: 12. To determine the lag order of the model Akaike (AIC) and Schwarz (SC) information criteria are used. The minimum value of AIC and SC is obtained with 2 lags.
First, Augmented Dickey-Fuller (ADF) tests are conducted to test for the presence of unit roots in levels, YGAP,  PGAP, LE, ONR.  The test statistics and critical values are given in Table-1. The test statistics for the stationarity of the levels of YGAP,  PGAP, LE, and ONR. indicate the presence of a unit root for 1%  significance level .The test statistics for the first differences of all of the variables at the %1 level lead to rejection of the null hypothesis of a unit root, which indicates that all of the variables are integrated of order 1.

Table 1. Unit root tests

	Variable
	ADF Test Statistic
	99% Critical Value
	Order

	i
	-2.819292
	-3.527045
	3

	E
	-2.397222
	-3.527045
	1

	YGAP
	-3.227457
	-3.525618
	2

	PGAP
	-2.295771
	-3.527045
	1

	(i
	-10.13782
	-3.527045
	1

	(E
	-6.179961
	-3.528515
	1

	(PGAP
	-4.652243
	-3.527045
	1

	(YGAP
	-10.37004
	-3.527045
	1


Second, the variables are tested for cointegration using the Johansen test. Table-2 presents the test results. The first row tests the hypothesis of no cointegration and the second row tests the hypothesis of at most one cointegrating vector. Comparison of the likelihood ratio test statistics with the 99% and 95% critical values indicate that no cointegration hypothesis is rejected at both significance levels and the hypothesis of at most one cointegrating vector cannot be rejected at either significance level. Therefore it is concluded that there is a cointegrating vector for the considered variables.
Table 2. Johansen's Cointegration Test

	Eigenvalue
	Trace Statistic
	95% Critical Value
	Hypothesized number of CE's

	0.506380
	92.72796
	47.85613
	None*

	0.344762
	44.01470
	29.79707
	At most 1*

	0.164270
	14.84444
	15.49471
	At most 2


*Trace test indicates 2 cointegrating eqn(s) at the 0.05 level

Since a cointegrating relationship is found between the variables, the appropriate estimation procedure is a vector error-correction model. Cointegration implies that there is a long-run equilibrium relation between the variables and the short-term dynamics of the variables are influenced by the deviation from equilibrium.
Graph-1. Impulse response of the exchange rate to one standard deviation shocks
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Graph 1 presents the impulse response functions of the overnight rate. As shown, the overnight rate  responds positively to shock to the output gap, the inflation gap, or the lagged overnight rate during all of the period. These findings suggest that the Central Bank of Turkey would rise the overnight rate if output gap widens, or inflation gap rises. But, the overnight rate responds negatively to shock to the exchange rate during all of the period. Even though the increase in interest rates leads to exchange rate appreciation on impact, this result is insignificant and the significant long-run result implies exchange rate depreciation.  Özatay (2005) gives an example of such consequence as follows: “In the post-crisis period, the CBT raised its overnight rate just once - in July 2001- and the reactions of the markets were adverse. The interest rates in all maturities moved upwards and the Turkish lira depreciated.
7- CONCLUSIONS

A monetary policy rule is a guideline for a monetary policy maker to adjust monetary instruments to reach policy goals, like a stable inflation rate. In this context, a policy rule could be seen as a set of central bank policy reaction functions.
Optimal policy rules can be based on complex models. But complex models will not likely solve the problems of discretionary policy. Because all the information which needed for the complex rule can not be checked by public. Simple rules, like the Taylor rule is easier to understand and to apply. But exchange rate is not considered by Taylor rule which is closely followed by the economic agents. This study extends Taylor rule by including the exchange rate in the model.
The purpose of this study is to examine The Central Bank of Turkey’s monetary policy reaction function based on extending Taylor rule and applying the vector error-correction model over the period 2002:01 - 2007: 12. For this aim the Central Bank’s monetary policy reaction function have been estimated to measure the performance of monetary policy and evaluate the relationship between monetary policy and macroeconomic variables. According the results, the overnight rate responds positively to shock to the output gap, the inflation gap, or the lagged overnight rate during all of the period. These findings suggest that the Central Bank of Turkey would rise the overnight rate if output gap widens, or inflation gap rises. But, the overnight rate responds negatively to shock to the exchange rate during all of the period.
These outcomes show that as a monetary policy instrument, short term interest rate is expected to be sufficiently effected to ensure the stability of price and output in Turkey who has a chronic inflation for a long period of time. As the end of 2007, however, seems to have succeeded to lower inflation to single digit - levels. However, many observes of the Turkish economy think that it is still to early to believe that Turkey hereafter is a low inflation country because there is still exists a number of potential causes, which may trigger the inflationary process in the country. This objective faced with two important challenges: On one hand, inflation inertia settled in and non-tradable inflation stagnated at more than 10%, further fuelled by persistent surge in global commodity and energy prices. Hence, in order to reach the monetary policy goals and the usage of short term interest rate as a policy tool requires monetary policy to be supported by broader policies which is include the public debt and the short-term borrowing requirement should be reduced, financial system should be developed and the huge current account deficit should be brought down.

References
BALL, L. (1998) “Policy Rules For Open Economies”, NBER Working Paper Series: 6760.
BALL, L. (2000) “Policy Rules and External Shocks”, NBER Working Paper Series: 7910. 
BAŞKAYA, S. & KARA, H. & MUTLUER D. (2008) “Expectations, Communication and Monetary Policy in Turkey”, The Central Bank of The Republic of Turkey, Working Paper,  08-01
CARSTENS, C. K. (2004) “Monetary Policy Rules: The Taylor Rule and the Monetary Condition Index”, Seminar in International Macroeconomics.
EIKA, K. & ERICSSON, H. & NEIL R. & NYMOEN, R. (1996)  “Hazards in Implementing A Monetary Conditions Index”, International Finance Discussion Papers, 568.
HSING, Y. (2004) “Estimating The Monetary Policy Reaction Function For Canada: A Var Model”, The Journal for Business Economists, 3, 2.
KARA, A. H. (2006) “Turkish Experience With Implicit Inflation Targeting”, The Central Bank of The Republic of Turkey, Working Paper, 06-03
KOZICKI, S. (1999) “How Useful Are Taylor Rules For Monetary Policy?” Federal Reserve Bank of Kansas City Economic Review.

OECD Economic Surveys: Turkey (2008), OECD.

PONGSAPARN, R. (2002) “Inflation Dynamics and Reaction Function in High-Inflation Environment: An Implication for Turkey”, TCMB Working Paper, 10.

REDEBUSCH, G. D. & SVENSSON, L. E. O. (1998) “Policy Rules for Inflation Targeting”, NBER Working Paper Series: 6512.
SMANT, D.J.C. (2008) Lecture Notes Few7148 Monetary Policy European Central Bank.
TAYLOR, J. B. (1993) “Discretion Versus Policy Rules in Practice”, Carnegie-Rochester Conference Series on Public Policy 39.
ULLRICH, K. (2003) “A Comparison between the Fed and the ECB: Taylor Rules” Centre for European Economic Research (ZEW).
PAGE  
October 18-19th, 2008

Florence, Italy


_1149243928.unknown

_1159646370

_1159646372

_1159646368

_1159646362

_1149243914.unknown

