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Abstract

In  2002 the the Central Bank of Turkey (CBT) shifted to an implicit inflation targeting framework (IIT), which encompassed core attributes of an IT regime. Succesful disinflation and progress in the policy environment led to the introduction of full-fledged IT in 2006, which brought further transparency to the monetary policy framework. We found Turkey’s new monetary approach to be an effective framework with more progress to come. Our judgement is based on two broad conclusions pointed at  by empirical analyses. Firstly, the CBT’s overnight policy rate is a significant determinant of the changes in market lending rates, which is the preliminary step in the monetary transmission mechanism. Secondly, recent developments on the broader issue of the effectiveness of interest rate policy in controlling inflation through aggregate demand management and  through other channels is encouraging. Based on our findings, we can argue that the impact of policy rate changes on economic activity and inflation have become more predictable and changed in the direction in line with theory, improving the transmission capacity of monetary policy.

1. Introduction

Facing massive outflows from its financial markets, Turkey had to abandon its exchange rate peg and switch to a floating exchange rate regime in February 2001. The aftermath saw turbulent times, as the nominal exchange rate nearly doubled in two months, inflation more than doubled in six months and the ensuing contraction in the economy was without precedent, as the banking system collapsed.
 Volatility in markets persisted for several months before an IMF-funded economic program was announced, which calmed markets to a certain extent. The fallout also marked the beginning of a new approach to monetary policy, as the Central Bank of Turkey (CBT) gained legal independence in April 2001. Whereas the balance of the year was seen as a transition period during which the CBT focused on minimizing the inflationary impact of currency floatation, the medium term objective was announced as a gradual move to an inflation targeting framework (IT). As such, at the beginning of 2002 the CBT began implementing an implicit inflation targeting framework (IIT), which encompassed core attributes of  an IT regime including, among other requirements, the announcement of a formal target for inflation. Coupled with fiscal discipline and economic reforms, the IIT framework helped to guide inflation from over 70% to below 10% in just twenty-nine months and to below 8% by year-end 2005 while the CBT consistently outperformed its year-end point targets measured by the consumer price index (CPI). Given overall economic progress and improvements in fiscal conditions and the banking system in particular, the CBT introduced full-fledged IT at the beginning of 2006, which brought further transparency to the new framework and a change in IMF conditionality adding more flexibility to monetary policy. 
For the IT regime to work, the central bank needs to be able to set its monetary instrument so as to steer inflation towards the announced target and the connection between the two is the monetary transmission mechanism. There is very little doubt that the stronger the transmission links are and the better thay are understood, the more effective will be the IT policy framework in delivering and maintaining lower levels of inflation while ensuring sustainable growth. While the past four years has been a period of successful disinflation in Turkey under the new monetary regime, the future presents further challenges with lower inflation targets set for the next three years, the recent slowdown in pace of disinflation and given questions as to whether disinflation may become progressively more difficult at lower levels of inflation and whether global conditions would remain as supportive as they have been during the period of sharp disinflation. Thus, understanding the transmission channels of monetary policy has become progressively more  important for achieving further gains in disinflation and the maintanence of price stability going forward. 
The main objective of this paper is to examine empirically the dynamics of the monetary transmission process in Turkey under the IT framework. Turkey’s experience is important for several reasons. First, evidence on the effectiveness of inflation targeting mainly comes from developed countries.
 It is well known that some emerging markets have adopted a regime of inflation targeting; their experience is also investigated.
 However, to our best knowledge, there is no empirical evidence on the effectiveness of inflation targeting regime for Turkey, and her  experience may provide valuable lessons for other emerging markets. Moreover, Turkey is a candidate for the European Union membership, and many new member states of the Union has already adopted inflation targeting regimes.
 Finally, inflation targeting is consistent with the Maastricht criteria for joining the European Monetary Union. If Turkey can conduct an effective IT regime, this will help her also satisfy the inflation criteria.  
This paper is organized as follows. As a prelude to empirical analysis, the following two sections provide a short description of the new environment. As such, Section 2 briefly discusses the evolution of the new monetary framework and the conditions prevailing during the period of  its implementation to get a better understanding of the challenges facing the conduct of monetary policy in this new environment. Section 3 provides a short discussion of the path of interest rates and identifies the main drivers of policy changes seen under the new framework including a presentation of main arguments with the help of a  simple Taylor Rule framework. Finally, Section 4 provides results from empirical analyses of the effects of interest rate policy on key economic variables. As such, subsection  4.1 presents an empirical analysis of interest rate passthrough from policy rate changes to commercial lending rates. Subsection 4.2 takes on the broader issue of monetary transmission and looks at whether the data suggests the existence of a plausible transmission from short-term policy rates to inflation and to level of economic activity, and investigates changes, if any, in the process since the introduction of IT .  Concluding remarks are presented in Section 5. 
2. The Monetary Policy Framework (2002-2005)
The literature provides a long list of requirements that countries should meet if their IT framework is to operate succesfully.
 Some are structural requirements and seem more IT-specific when taken as indispensable parts of the framework. These include: i) public announcement of medium term inflation targets; ii) institutional commitment to price stability as the primary goal of monetary policy; to which other goals are subordinated; iii) increased communication with the public and markets about the plans and decisions of the central bank; and iv) increased accountability of the central bank for attaining its inflation objective. In this context, Mishkin (2000) emphasizes the finding that IT entails much more than a public announcement of numerical targets for inflation for the year ahead and that it is particularly important for emerging market countries’ to establish all other conditions if their IT regimes are to be sustainable over the medium term. The IT regime has the potential to reduce the likelihood that the central bank would fall into the time-inconsistency trap if it increases transperancy and the accountability of  the central bank, particularly for emerging market countries with a long history of monetary mismanagement and credibility issues.   Other requirements often cited for a succesfull IT regime, which seem as desirable features for succesful operation of all available monetary policy frameworks,  include: i) a strong fiscal position; ii) a well-developed financial system; iii) a reasonably well-developed ability to forecast inflation; iv) a well understood transmission mechanism between monetary policy instruments and inflation.
Turkey’s IIT regime introduced in the beginning of 2002 encompassed many of the core institutional attributes of the full-fledged IT framework. Multi-year point CPI inflation targets were announced and new legislation gave legal independence to the CBT, as achieving and maintaining price stability was declared as its primary objective. Communication with the public, transperancy of monetary policy and accountability of the CBT improved significantly with the estabishment of a monetary policy commitee (MPC), communication of the rationale for policy changes through press releases, the start of regularly published inflation and monetary policy reports and frequent public appearences by CBT officials. Inflation targets were announced as 20%, 12% and 8% for 2002, 2003 and 2004, respectively,  based on the CPI index after inflation had declined to 29% at end-2001 for which the official projection was 35%.  The advantage of setting the target on broadly defined headline inflation was that it is better understood by the public; while the disadvantage was that its movement could reflect factors other than monetary policy measures, and could be a more difficult target to hit.  The CBT preferred to set CPI targets but also relied on narrowly defined indices of inflation, such as those excluding supply shock effects, to assess the path of inflation and to communicate inflation conditions to the public. 
The fiscal conditions at the start of the IIT framework certainly provided a challenge for monetary policy. Prior to the 2001 crisis and, even more so in the aftermath, the level of public sector debt and concerns regarding its rollover had become the focus of markets. Bonds issued to recapitalize the banking system, the sharp fall in output and rising real rates caused the public sector debt ratio to rise sharply. Additionally, the Treasury issued large sums of foreign exchange denominated and linked bonds as well as floating rate notes, which increased the sensitivity of debt service to fluctuations in short-term interest rates and exchange rates.
  The government responded to rising real interest rates by doubling the public sector primary surplus (to over 6% in 2001 and 2002), and IMF funding helped significantly to allay rollover concerns. Yet fiscal dominance remained a challenge for the new monetary regime. In the period following the commencement of the IIT regime, there were several episodes of dramatic change in market sentiment and overall expectations of economic agents evidenced by the size and frequency of volatility in domestic bond yields and the nominal exchange rate, the positive covariance of these variables, and abrupt swings in real sector expectations (see Figures 1 and 2). This volatility largely stemmed from changes in market perception of the public sector debt outlook, which depended heavily on the availability or lack thereof of some external support.
 To the extent that such fluctuations would affect the future path of inflation and growth, they presented serious challenges for monetary policy under a framework that was at its infancy stage. Additionally, there were concerns regarding the sustainability of fiscal discipline, as the turnaround in the primary surplus was largely due to low quality measures and sustainability depended on completion of reforms in challenging areas.
 Nevertheless, the fiscal conditions gradually improved and became more supportive to monetary policy, as the government performed well on the primary surplus. The debt ratio declined significantly (by 32 percentage points by end-2005), the instrument composition of domestic debt and its maturity improved and  the movements in the exchange rate and bond yields decoupled as volatility in markets declined substantially. 
The banking sector was weak at the start of IIT and its vulnerability improved gradually. Depreciation of the Turkish Lira, high funding costs and economic contraction eroded the capital base of banks, as non-performing loans mounted. In May 2001, the Banking Sector Regulatory Agency (BRSA) announced a rehabilitation program and with immediate action public sector banks were re-capitalized, as their accumulated hidden losses were recognized. Among other obvious benefits for banking and the policy environment in general, this was an important step that provided immediate support to the CBT’s monetary policy, as public sector banks were heavy net borrowers in the overnight market, which put upward pressure on interest rates. Yet, restructuring of the private banking sector was a gradual process that spread over several months, as recapitalization was largely left to voluntary capital injection by owners or through mergers carried out by the State Deposit Insurance Fund (SDIF). 
 The supervisiory BRSA role was improved in several ways, which improved risk management and helped to reduce overall risks in the banking sector.
 Thus, whereas the weakened banking system may have been a challenge for the IIT framework in its early stages, the overall improvement in the sector, particularly the progress in balance sheet risks, gradually eased the concerns of the CBT.
 The arrival of foreign banks was also a positive development for the banking sector, as between 2002 and mid-2005, foreign ownership of bank shares increased from 3.1% of the total to 12.3%.
 
Under IIT, the CBT announced its intention to smooth excessive volatility in the nominal exchange rate without altering the trend movement in the real exchange rate.
 While the CBT refrained from intervention in the foreign exchange market during several episodes of increasing pressure on the currency, it did buy reserves on a discretionary basis on 13 occasions between 2002-2005 , which prevented the Turkish Lira from further appreciation (temporarily).
 The CBT repeatedly emphasized, through regularly published reports as well as through public appearences by officials, that the exchange rate was not a target for monetary policy and that discretionary reserves purchases should not be seen as a result of CBT’s disapproval of the level of the exchange rate.
  Giving this message was important in terms of solidifying the role of the inflation target as a nominal anchor as well as preventing economic agents in general and banks in particular from taking excessive market risks by betting on exchange rate movements. While buying reserves through auctions mainly reflected the intention to build reserves given the heavy official debt repayment schedule and the desire to improve external risk parameters, the timing of initiation, suspension and resumption of auctions often seemed to be a part of CBT’s strategy to curtail excessive volatility through signalling effects. 
Inflation dynamics went through a significant change in the IIT period. Exchange rate passthrough, which had been a dominant factor in inflation dynamics for more than two decades through its direct impact on prices of imported goods as well as through fuelling inflation expectations, declined significantly on the back of a flexible exchange rate, improving credibility and the prevailing large output gap (Kara et al (2004)). As well there were strong indications of a decline in inertia in the goods sector as suggested by various publications of the CBT.
 It seemed that backward-looking behavior in pricing was being replaced by a forward-looking process taking target inflation as a reference point. 
 These developments were clearly positive for monetary policy and prospects of guiding inflation to lower levels under the IIT regime. Yet these findings of change in inflation dynamics also draw attention to the need to improve the understanding of the channels of monetary transmission for achieving further gains in disinflation and maintanence of price stability.
Putting all this together, during 2002-2005 the economic environment seemed to have improved progressively for better support of the IIT framework. The improvement in fiscal dominance and provision of official funding together with the higher credibility achieved through outperforming of inflation targets laid the groundwork for an effective monetary policy framework going forward. 
At the start of 2006 these positive developments led to the announcement of the full-fledged IT providing further transparency to the monetary policy framework and change in IMF conditionality adding more flexibility to monetary policy. The role of the MPC changed from being an “advisor to the Governor“ to “decision maker“. The targeted index remained as headline CPI and a +/- 2% tolerance band around the inflation path leading to the central target was established .
 As such the CBT will accommodate the first round effects of inflationary supply shocks (oil price increases, changes in indirect tax rates, etc.) to the extent that forecast inflation remains within the tolerance margin and will react to these shocks only  if they lead to second-round effects through deteriorating inflation expectations. Positive shocks to inflation will be treated in the same manner such that the CBT will react opportunistically and may allow inflation to decline to the bottom of the band while not easing monetary policy. 
Under IIT, the  IMF program conditionality in the monetary area relied on two performance criteria: a ceiling on CBT’s net domestic assets (NDA) and a floor on its net international reserves (NIR). 
 With full-fledged  IT, the NDA target is eliminated.
 The additional flexibility introduced to the monetary framework through elimination of NDA performance criteria and base money indicative targets was a significant change to the regime.  Given the reverse currency substitution that took place in Turkey during 2002-2005, inflation and base money growth rates decoupled since mid-2003. Thus, while keeping a close eye on developments in monetary aggregates remains important, the increased flexibility to the regime improves the CBT’s ability to follow  an information inclusive strategy in which many variables are used for the setting of its overnight interest rate policy tool.
 The changes in 2006 increased the CBT’s accountability as well.  In the event of a difference between inflation outcome and target, the CBT will publish a report explaining the underlying causes to the public. Should the CBT project a difference for the period ahead, it will submit a report to the government explaining the reasons for it including a set measures to be taken to bring inflation back in line with the target path. 
3. Interest Rate Policy (2002-2005) 
3.1 Path of policy rates
The CBT’s interest rate policy helped to guide inflation from 70% at year end-2001 to 7.86% by year end-2005. In due course, year-end CPI point inflation targets of 35%, 20%, 12% and 8% for 2002, 2003, 2004 and 2005, respectively, were outperformed (see figure 4).  Along the way, successive policy rate cuts by the CBT brought the overnight interest rate from 59% to 13.75% in forty-eight months. For most of the period, it seemed that the pace of CBT’s nominal policy rate changes had more or less reflected the pace of decline in inflation expectations, as rate cuts appeared to be more aggressive at times of sharper decline in the credibility gap (inflation expectations less target path) and more passive (smaller cuts and occasional pause) during slow or no convergence of inflation expectations (see figure 5).  
Four factors in particular seemed to have complicated interest rate policy in the environment of floating exchange rates and IIT. First, the vulnerability of public sector debt required excellent coordination between fiscal policy and interest rate policy. When markets are concerned about public sector debt rollover,  policy  rate changes can have a powerful unconventional impact on expectations. As such, if rates are increased or cuts are delayed, the markets get concerned over debt dynamics and expect future monetization of debt. Thus, tighter monetary policy could lead to higher inflation. Fiscal developments and debt management played a very significant role in shaping the path of interest rate policy during 2002-2005. Secondly, the perception of risks regarding the implementation of the IMF program at times heavily dominated market expectations, and seemed to be a key variable affecting policy rate decisions.
 Thirdly, there were ambiguities regarding the  transmission mechanism of interest rates, as indicated by the CBT. For example the effectiveness of the impact of interest rate changes on inflation through the demand channel was questionable given the relatively low level of financial intermediation. Moreover, the existence of a relatively stable and predictable link between the output gap and inflation was in question as well. Finally, the real exchange rate appreciated strongly (by 38% between 2002-2005), which was due to strong capital inflows and partial de-dollarization. This complicated the gauging of monetary conditions, as the exchange rate channel of monetary transmission was conjectured to be strong and quick in Turkey. The question of how much real appreciation the CBT should have allowed became an issue shortly after the introduction of IIT. To the extent that a subsequent correction of the appreciation would have implications for the inflation target, it would have been justified some direct intervention. 
3.2 Taylor rule simulations
While the discussion of factors affecting the path of interest rates may be easily lengthened, a more formal analysis of interest rate policy may be done with the simulation of policy rate movements using a Taylor rule framework, which could provide a simple and easily understood starting point for understanding monetary policy. 
 A basic Taylor rule is expressed as:

 rp = r* + α(Y-Y*) + β(л- л*)      (2.1)
where rp is the nominal short-term policy rate and r* is an estimated nominal equilibrium interest rate that is consistent with the target inflation rate. The latter can be expressed as r* = req + л* with  req being the equilibrium real interest rate. While  (л- л*) shows the difference between actual and target inflation, (Y-Y*) measures the gap between actual and potential output. The coefficient of output gap, α, is typically chosen to be between 0 and 0.5, depending on the degree to which the output gap figures in the central bank’s reaction function. The coefficient of the inflation gap, β, is typically between 1.5 and 2, so that the nominal short-term interest rate moves significantly in response to deviations of inflation from the inflation target. This simple framework and its variations are widely used to estimate central bank policy reaction functions and to guide interest rate policy .
 Of course the difficulty with applying this framework rests with the level of the equilibrium (neutral) real interest rate to be plugged in the rule. Real interest rate is said to be neutral when it is at a level that, if maintained, would keep the economy at its production potential over time ( Wu 2005). Therefore if the real rate is below (above) its neutral level, policy is accomodative (restrictive). Yet, the neutral real rate can not be observed directly and there is no reliable way of estimating it. The simplest approach is to assume that it is equal to the trend real interest rate measured by running for example a Hodrick-Prescott filter on real interest rate time series. Yet, this approach may be reasonable to apply at times of relative stability in inflation and output but it will otherwise lead to substantial biases (Wu 2005). A more robust approach is to combine statistical tools with structural macroeconomic modeling techniques (Laubach and Williams 2004). This entails building a model encompassing relationships between output gap, inflation and the real interest rate, which often runs into data problems as well as problems with estimation methods (Clark and Kozicki 2004). Taylor (2000) argues that in a situation of high inflation, the real interest rate is hard to measure, and risk premium can be high and variable. Likewise the neutral rate of real interest rate can be difficult to measure in a high growth emerging market economy. From the perspective of central banks, such measurement difficulties could lead to policy errors. In terms of using Taylor rule simulations in evaluation of interest policy, it could lead to misjudgement of the stance of monetary policy.
The task of estimating the equlibrium real interest rate for Turkey is most challenging due to several reasons. Historical data is of very limited use due to high and volatile inflation, nominal interest rates and growth. The average values and standard deviations of these variables are 61% and 26%, 91% and 40%, and 4% and 4.7%, respectively, over the past two decades. As a result, risk premia has shown significant volatility as well. 
The average real interest rate for the period is estimated to be over 20%, which would seem implausable to assume as an equilibrium level for the 2002-2005 period or going forward. 
 The IIT period shows that real rates (forward looking)  have remained stationary around a  progresively declining plateau (see figure 6). Forward-looking real rates were at around 20-22% until mid-2003, thereafter declining to an average 14% till end-2004 and then to an average slightly below 10% till end-2005.
 This trend reflects the declining equlibrium real rates for the Turkish economy, as further improvements towards building a sustainable fiscal regime and stronger banking sector among other reforms were completed, reducing risk premia. It seems that during this period of structural transformation and transitional dynamics, the CBT was searching for an equilibrium real rate commensurate with low(er) inflation, which is likely to be an ongoing process. The more comfortable the CBT felt with progress on these fronts, the easier and quicker was the move to lower real rates. All this said, it may still be too early to judge based on estimation of such a simple Taylor relationship as to whether the CBT is behind or ahead of the curve in terms of its interest rate decisions. Yet, despite these intricacies, the Taylor exercise may still be useful in understanding interest rate policy in Turkey as long as the framework is interpreted in light of the evolution seen in the monetary framework and the declining risk premium over the past four years. 
Figure 7 plots interest rate paths derived from the Taylor rule simulations for the January 2002- December 2005 period. Assuming a 15% real interest rate for the entire period and 0.5 and 2 values for the output gap (α) and inflation gap (β) parameters, we get a path of nominal policy rate (Taylor rule 1) that broadly tracks the realized pattern.
 Yet, estimated policy rates are consistently above the realized figures by a wide margin for the September 2004 – December 2005 period. Assuming a progressively declining plateau for real interest rates (from 20% to 15% to 10%), the simulations (Taylor rule 2) come closer to the realized path.
 Monetary policy seemed to be excessively tight in the very early stages of IIT according to simulations from both models, which may be viewed as a result of the CBT’s attempt to gain credibility early on to achieve a decisive break in inflation expectations. The Taylor rule exercise seems to provide a good starting point for the analysis of monetary policy under the new monetary framework and is a convenient framework to present interest rate policy seen so far under IIT. Going forward, we would expect interest rate policy to gradually become easier to understand (predict) by using this conventional tool, or some variation of it, as applied to other IT countries. Such rules would perform satisfactorily in an environment where relatively low inflation has already been achieved, and where the overall macroeconomic environment  is fairly stable. 
4. Channels of Monetary Transmission

4.1 Interest rate passthrough
4.1.1 Theoretical Issues
How changes to the overnight policy rate affect the lending rates banks and other financial intermediaries charge to businesses and consumers is the preliminary step in this transmission mechanism. It is assumed that lending rates are taken into consideration by households and firms in making consumption and investment decisions, which ultimately influences the level of inflation with some lag.  Hence, not only the degree but also the speed with which policy rate changes effect lending rates is very critical to this initial step in the transmission process. 
Theoretically the rate of interest charged by lenders is a function of the marginal cost of funds to the lenders. The cost to a bank of borrowing from other banks or the cost of using the short-term lending facility provided by the central bank to banks can be useful proxies of the opportunity cost of funds for banks. Then changes in these rates can be expected to be passed through to market lending rates. Complete passthrough occurs when a movement in the policy rate leads to a one for one change in lending rates. 

Several factors ranging from structural issues in the financial industry to changing economic conditions may render the policy rate more or less effective in causing changes in the market lending rates in the desired direction. As well, the effectiveness of the policy rate may change over time. Ineffectiveness in this sense may be  a result of low degree of monetization, underdeveloped financial markets, and the existence of capital controls (Tieman 2004). Likewise the lesser the degree of competition in the banking industry (due to regulation, collusion by banks or fixed costs of entering the market) the higher will be the spread between the policy rate and lending rates and the slower will be the adjustment of the latter ro the former ( Bredin et al 2001). Lags in the adjustment of bank lending rates may occur also due to the difficulty of deciphering whether changes in policy rates are permanent or temporary or whether changes in policy rates are expected or unexpected. For example, expected monetary policy changes may have already been factored into lending  rates by banks prior to the changes in policy rates. Equally important could be whether the main source of funds for intermediaries are derived from short-term or long term capital markets? If it is the former, the passthrough will be strong and quicker from the policy rate changes. Tieman (2004) mentions that structural excess liquidity in the banking sector could render the policy rate ineffective. If commercial banks typically have substantial deposits over and above reserve requirements at the central bank,  the policy rate merely reflects an opportunity cost instead of reflecting the marginal costs of funding for the commercial banks. Since banks may react differently to cost increases than to revenue decreases, excess liquidity could cause such asymmetric behavior of banks. The balance sheet problems in the banking and corporate sectors are also frequently mentioned as a cause of policy rate ineffectiveness. Finally, it may be that there is not one way causality running from money market to retail rates (Sarno and Thornton 2000). To a varying degree, all these issues may apply to the Turkish case. Yet, we would expect interest rate passthrough to have improved in recent years given the improvement in the specific features of the monetary framework, banking sector and economic conditions as described in the previous section. 
4.1.2 Empirical Findings
We used the CBT’s overnight policy rate and commercial bank lending rate series to test empirically the degree and speed of interest rate passthrough during the IIT peirod. 
 Tests of stationarity indicate the existence of a unit root in policy rates and lending rates, and cointegration  tests imply the existence of a long-run equilibrium between the two series (see Table 1), which can be used to generate short-run dynamics. 
   An econometric model of policy rates and lending rates based on a cointegration-error correction framework can be written as; 
rlt = γ + λ rpt + εt     (4.1)
where rp and rl are the policy and bank lending rates, respectively, γ  is a mark up parameter and λ reflects the demand elasticity of lending rates with respect to policy rates.
 Equation (4.1) can be valid only in the long-run since market lending rates will adjust to changes in the policy rate with some lag, as new loans replace old ones. The resulting short-term deviations that are likely to occur around equation 4.1 can be captured with an error correction mechanism. The short run dynamics is then formulated as:
Δ rlt =  θ1 + ∑θj Δ rl t-j + ∑θk Δ rl t-k + θ3 (rl t-1 -  λ rpt-1 –  γ) + ψt      (4.2)
The main parameter of interest in equation 4.2 is the estimate of the coefficient of the error correction term, θ3, which indicates the speed of adaptation of the short term dynamics to the long-run equilibrium equation. This coefficient is thus a measure of the speed of the passthrough from policy rates to the market lending rates, which must be negative to ensure convergence to long-run equilibrium. Results show that the error correction term (θ3)  has the approriate sign and is significant at the 1% level.
 The speed of adjustment to long-run equilibrium is 0.54, and it appears to be quicker than those observed in transition economies (see Table 1).

Overall empirical results indicate that the CBT’s overnight policy rate is a highly relevant explanatory variable for the market lending rate. Moreover, the speed of adjustment in lending rates in the short run are reasonably quick, which seems to render the policy framework effective. 
4.2 Effect of policy rates on inflation and output

4.2.1 Theoretical Issues 
A natural extension of the analysis of interest rate passthrough presented in the previous part lies in analyzing the complete interest rate channel of monetary policy, from policy rate changes to movements in the consumer price index and changes in the level of economic activity. The issue is part of a broader issue of effectiveness of interest rate policy in controlling inflation by affecting aggregate demand and  through other channels. As suggested before, against the backdrop of a move to IT framework, it has become progressively more important to have a better insight into the transmission channels of monetary policy in Turkey.
The understanding about these transmission mechanisms is more established for mature economies. As such, for a relatively closed economy, the main channels through which monetary policy effects inflation are aggregate demand and expectations. If prices are sticky, an increase in the short-term nominal rates will increase real interest rates. This, in turn, is likely to adversely affect spending on durable goods, such as fixed investment and inventories, and spending on housing and consumer durables. Apart from this traditional “interest rate channel”, Bernanke and Gertler (1995) noted that there is also a complementary “credit channel” focusing on endogenous developments in credit markets, which disseminate and intensify shocks to the macroeconomy. The credit channel magnifies monetary policy actions by affecting firms’ balance sheets, net worth, collateral and risk of default.
 In relatively more open economies the exchange rate channel gains significance. Monetary actions affect the trade balance and therefore aggregate demand through their effect on nominal and real exchange rates. Thus, interest rate, credit and exchange rate channels induce changes in aggregate demand, which in turn, affect output in the short-run, and prices in the long-run. 
However, for emerging market economies the transmission mechanism is typically less straightforward as the impact of interest rate changes is thought to be weak in those countries for a number of reasons. The lack of maturity and depth of the financial system has been shown to impede the smooth transition of monetary policy impulses ( Cottarelli and Kourelis, 1994). In particular, the impact of interest rate changes on credit has been found to be weak, owing to highly inelastic lending policies of banks burdened by nonperforming loans, undeveloped financial markets, large holdings of government debt and volatile capital inflows. Further uncertainty in the channels of interest rate policy may be caused by a strong and fast-working exchange rate channel. There may be a real exchange rate effect on aggregate demand via the relative prices of foreign and domestic goods. As well, the impact of the exchange rate on the price of domestically produced goods, through the price of imported intermediate inputs could be significant. In addition, a more open economy will be affected to a greater extent by possible wealth effects through the exchange rate as an asset price and foreign shocks. Changes in the exchange rate may cause balance sheet effects in the presence of currency mismatches. In light of these isues, an empirical analysis of the transmission mechanism should treat the exchange rate and measures of aggregate demand as endogenous variables to be able to capture the indirect effect of interest rate policy on inflation through those variables in emerging market economies. It is also important to note that transmission channels of monetary policy may change over time. A variety of factors including changes in the monetary regime, structural reforms in banking, financial markets and other areas as well as changes in the overall credibility of economic policies could cause dynamic relationships to shift over time. Nevertheless, plausible transmission channels may be found, and the issue to a large extent seems to be an empirical matter. 

4.2.2 Empirical Analysis 
The analysis here has mainly two objectives. First and broadly speaking,  we trace the dynamic relationships between variables involved in the  the monetary transmission mechanism.  More precisely, we look at whether the data suggests the existence of a plausible transmission from short-term policy rates to inflation and the level of economic activity. Secondly, we investigate if these dynamic relationships have changed following the introduction of the IIT regime. 

4.2.2.1 Data description 

The set of variables included in the empirical analyses are the CBT’s nominal overnight interest rate, output gap and trade-weighted real exchange rate series released by the CBT, the consumer price index published by the State Institute of Statistics, and the spread between commercial bank lending rates  and overnight interest rates provided by the CBT. Monthly data are used covering the January 1989-September 2005 period, which was chosen based on the availability of output gap series. While unit root test results indicate that the series on overnight policy rates, credit spreads, and output gap are stationary, real exchange rate and CPI series are integrated of order one (see table 2).
4.2.2.2  VAR Analysis

We estimated a five-variable VAR model, as this is generally a convenient and commonly used method for summarizing dynamic relationships. While overnight interest rates, lending spreads and output gap are included in the system in levels, first differences of the CPI index and the real exchange rate were used to ensure the stationarity of all variables entering the system.
,
 The main focus here is on the direct and indirect effects of shocks to the overnight interest rate on inflation and other variables. Thus, we are particularly interested in impulse responses from all variables included in the system to a shock in the overnight interest rate. Additionally, we will focus on the impulse responses of inflation to shocks in real exchange rate changes, output gap and lending  spreads. 
We estimated the model using five lags of each variable and obtained the generalized impulses as described by Pesaran and Shin (1998), which constructs an othogonal set of innovations that does not depend on the ordering of variables in the estimation of the system.
 The estimation period is January 1989-September 2005 and the model included interactive dummy variables for all variables in the system, which take the value of zero for the time period prior to the introduction of IIT (January 1989-December 2001) and the value itself of the respective variable during the IIT period (January 2002-September 2005). This would be a convenient method for evaluating changes, if any, in the transmisson channels of monetary policy following the implementation of the IIT framework. Hence, below two sets of impulse responses are presented from the estimation of the system including interactive dummy variables using the full sample period. In Figure 7, we plotted the impulse responses of each variable to positive shocks in other variables in the system as in standard VAR frameworks. Whereas in Figure 8 we depicted the responses of each variable in the system to positive shocks to the interactive dummy variables. If impulse responses in Figures 7 and 8 by a particular variable shows a significantly different pattern, this would be an indication of a shift in the dynamic relationship between those two variables following the change in the monetary regime to IIT. 
 Finally, we also estimated the system after truncating the sample period to January 1989-December 2000, the pre-IIT period, using a dummy variable, which takes the value of one for the exchange rate peg in place during 2000. Figure 9 shows impulse responses from the estimation of the truncated sample period, which we expect to be broadly similar to those shown in Figure 7 from a statistical point of view.
Results in Figure 7 indicate that an increase in overnight interest rates has a direct adverse impact on output. But the negative effect, which peaks at five months, seems to be relatively weak and is followed by a very strong and persistent positive effect that peaks at fiftheen months before it starts to decend again. As would be expected, the same path of response from output to overnight interest rate changes can be observed in Figure 9, which depicts results from the estimation of the model using the truncated sample period. Although, in the latter, the initial negative responses of output and its subsequent positive responses are more and less pronounced, respectively. On the orher hand, broadly speaking and as expected,  the response patterns are the same. Yet, the results shown in Figure 8, show a fundamentally different pattern of the impulse responses of output to a change in overnight policy rates during the IIT period. As such, the impulse responses are strongly negative and peak at twelve months before returning gradually to their starting point after two years. This indicates that a radical shift has occurred in the impact of interest rate changes on economic activity during the IIT period such that the responses seem to be more in line with those expected to be seen as a result of the interest rate channel being at work. A similar shift in impulse responses between the pre-IIT and IIT periods are seen with the reaction of output to positive shocks to the spread between overnight rates and lending rates, pointing to the proper functioning of the credit channel in the IIT period. While both figures 7 and 9 show that an increase in the spread leads to positive responses by output for up to seventeen months, output declines and the responses are persistent during the IIT period as shown in Figure 8. The responses of inflation to an increase in overnight interest rates seem to have changed in the IIT period as well.  Both Figure 7 and Figure 9 show that inflation increases in response to a rise in overnight interest rates for five months before declining afterwards. In contrast, figure 8 indicates an immediate and strong negative response of inflation to a rise in overnight rates during the IIT period with persistent responses through twenty four months.  It seems that the transmission capacity of monetary policy seems to have strengthened and inflation has responded in the manner expected with the higher credibility and the favorable shift in inflation expectations achieved during the IIT period. Based on these results, at minimum,  we can argue that the impact of policy rate changes on economic activity and inflation have become more predictable and in the direction in line with theory, improving the transmission capacity of monetary policy following the change in the monetary regime to IIT. The precision of monetary transmission mechanisms is likely to improve futher in time, as economic normalization continues and recovery dynamics are left behind following the crisis of 2001. 
While such significant shifts in dynamic relationships between the variables analyzed seemed to have occur during the IIT period, three key dynamic relationships appear to have been more or less the same during the pre and post IIT periods. All three figures show that inflation increases in response to a positive shock to output, which peaks at around three months before declining thereafter. Yet, a comparison of Figure 7 and Figure 9 shows that the subsequent decline in inflation is much more pronounced in the former. This to some extent shows that there is rather a tenous link between aggregate demand pressures and inflation, which has not altered under the new monetary framework. The impulse responses of output to real exchange rate appreciation also shows the same pattern across Figures 7, 8 and 9. As such, output responds positively to real exchange rate appreciation up to five months before it declines and remains below its initial level for several months. The initial positive response may be due to positive balance sheet effects, given the widespread existence of currency mismatches both on bank and non-bank balance sheets. Finally, the real exchange rate depreciates immediately in response to an increase in the overnight interest rates. The subsequent correction is equally strong, as the real exchange rate returns to its starting point after seven months.  
5. Concluding remarks
Turkey’s switch to an IT-like regime in 2002 occured under difficult conditions. Inflation, which was already high in comparison to many IT countries, was on the rise following the unravelling of the exchange rate peg and the banking sector crisis, and the subsequent recapitalization process had led to a significant jump in public sector debt. Worries over public sector debt rollover was dominating the dynamics of financial markets, and the expectations regarding the availability, or lack thereof, external financing led to large swings with strong repecussions on macroeconomic fundamentals. All this came on top of a long history of high and volatile inflation, fiscal and monetary mismanagement, significant financial dollarization and a whole host of other credibility issues regarding economic policy in general. Nevertheless, under the new monetary regime, given fiscal discipline, implementation of economic reforms and IMF support, the CBT was succesful in reducing inflation. The improvement in the economy and the policy environment provided progressively stronger support to the enhancement of the new monetary regime, which lent support to the CBT’s decision of a gradual shift to full-fledged IT after three years. It seems that during this period of structural transformation and transitional dynamics, the more comfortable the CBT felt with progress on fiscal policy and reforms, the easier and quicker seemed to be the move to lower real rates, as Turkey’s risk premium declined. 
Most importantly, we found Turkey’s new monetary approach to be relatively effective framework with more progress to come. Our judgement is based on two broad conclusions pointed at  by empirical analyses. Firstly, the CBT’s overnight policy rate is a significant determinant of the changes in market lending rates, which is the preliminary step in the monetary transmission mechanism. Furthermore, the speed of adjustment in lending rates to policy rate changes is reasonably quick, which renders the policy framework effective. Secondly, recent developments on the broader issue of the effectiveness of interest rate policy in controlling inflation through aggregate demand management and  through other channels is encouraging. Three results stand out in this respect. First, a radical shift has occurred in the impact of interest rate changes on economic activity during the IIT period such that the response of output seems to be more in line with that expected to be seen as a result of the interest rate channel being at work. Second, a similar shift in responses between the pre-IIT and IIT periods are seen with the reaction of output to lending  spreads,  pointing to the proper functioning of the credit channel in the IIT period. Thirdly, there is an immediate and strong negative response from inflation to policy rate changes during the IIT period. The transmission capacity of monetary policy seems to have strengthened and inflation has responded in the manner expected with the higher credibility and the favorable shift in inflation expectations achieved during the IIT period. 

Based on these results, at minimum,  we can argue that the impact of policy rate changes on economic activity and inflation have become more predictable and in the direction in line with theory, improving the transmission capacity of monetary policy following the change in the monetary regime to IIT. While the past four years has been a period of successful disinflation in Turkey under the new monetary regime, the future presents further challenges with lower inflation targets set for the next three years, the recent slowdown in pace of disinflation and given questions as to whether disinflation may become progressively more difficult at lower levels of inflation and whether global conditions would remain as supportive as they have been during the recent period of sharp disinflation. In this respect, the precision of monetary transmission mechanisms is likely to improve futher in time, as economic normalization continues and recovery dynamics are left behind following the crisis of 2001, which is encouraging for further disinflation and the maintenance of low inflation in the future.

There are of course some caveats to our results. The short IIT period of the data precludes any strong statements about long-run relationships between variables. Additionally, the IIT period has seen significant structural reforms in other areas, start of full membership talks with the European Union and corresponds to a period of economic recovery from the most destructive economic crisis the country has seen. Thus, there is likely to be noise in the data and the  results should be interpreted with some caution. Nevertheless, we believe that this study provides a framework and a set of statistical facts, which can be a starting point for policy analysis in Turkey going forward and toward a full EU membership. Turkey’s experience may be useful for many new EU member states and other emerging markets.  
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� See Akyurek (2006) for a discussion of events leading to the 2001 crisis and the conditions prevailing in the immediate aftermath.


� Recent studies include Brimmer (2002); Dodge (2002); Johnson (2002); Eduardo and Winkelried (2005); and Carare and  Stone (2006).


� For individual country experiences, see Brash (2002) and Honda (2000) for the New Zeeland; Klaus and Tapia (2002) for Chile; Andre (2003) for Brazil; and Torres  (2003) for Mexico.  Amato and Gerlach (2002) provide evidence from many emerging markets. 


� Following studies study the experience of the new member states: Amato and Gerlach (2002); Siklos and Abel  (2002); Jonas and  Mishkin (2003); Golineli and Rovelli (2005); and Orlowski (2005).


� See Schaechter  et al (2000),  Jonas and Mishkin (2003) and Cararre et al (2002) for a discussion of requirements for a succesful IT regime.


� The gross debt ratio increased  from 63% at end-2000 to 101% by end 2001, as the share of floating rate notes and foreign exchange denominated and linked debt in total domestic bonds reached 75%.


� During the first half of 2002, the IMF program was on hold and at the same time the US had offered Turkey a financial package that could have provided in excess of US$30bn in return for passing a parliamentary motion allowing US troops entry to Iraq through Turkey. The rejection of the motion came as a big surprise and caused extreme volatility in the Turkish markets.


� Sharp increases in the primary surplus were achieved by increases in indirect taxation and cutting investments in the past during difficult economic times.Yet, fiscal discipline unravelled shortly after conditions stabilized, as challenging reforms regarding taxes and social security were never completed, which were also a part of the ongoing IMF program at the time IIT was introduced.  It was important for the CBT to be able to disentangle temporary from permanent influences on the budget balance in order to gauge the medium-term orientation of fiscal policy.





� The costs of recapitalizing public sector and private sector banks were approximately 15% of GDP for each, as the total reached 35%.


� Major improvements included the incorporation of market risks in capital adequacy calculations, imposing strict limits on newly-defined related-party lendings, setting of new rules and supervisiory practices to limit/control foreign exchange exposure, implementation of new provisioning rules and limits on non-financial participations.


� Short foreign exchange positions of the banking sector declined significant from US$15bn in 2000 to US$0.6bn in 2002.


� Major takeovers/mergers involved big European names such as Unicredito of Italy (50% of Koc Financial Services), Fortis of Belgium (100% of Disbank), BNP paribas of France (50% of Turkiye Ekonomi Bankasi)and Rabobank of Netherlands (36.5% of Seker Bank) as well as USA-based GE Consumer finance (26% of Garanti Bank).


� For the balance of 2001, a transition period before the IIT, IMF program monetary performance criteria were set as quantitative limits on net domestics assets and net international reserves. Yet, an indicative target was set for base money, which the CBT indicated would be the main operational target of monetary policy during 2001.With the commencement of the IIT framework in 2002, the overnight interest rate became the operating target while monetary indicators also remained as performance criteria and indicative targets.


� Reserve accumulation through discretionary purchases and pre-announced auctions were US$19.7bn and US$16.3bn during 2002-2005, respectively, as CBT reserves increased from US$19bn to US$47bn.





� Although the markets did feel on some occasions that the sole purpose of CBT intervention was to prevent the exchange rate from appreciating more than a certain threshold, as pressure in one direction was not perceived as volatility.  


� The results obtained from testing for a statistical break in and recursive estimates of parameters of past inflation and exchange rate movements in simple single equation forecasting models also suggests similar conclusions to that of CBT’s. 


� It took some time for the markets to realize this change in inflation dynamics. Between 2002-2005, market consensus forecasts of monthly inflation based on surveys conducted by CNBC-E among economists were higher than realizations 70% of the time.This was’nt a surprise given the decline in passthrough from exchange rate changes and past inflation to current inflation.  During many years of high inflation most analysts relied heavily on univariate or bi-variate monthly models mainly using past values of exchange rate movements and inflation to forecast current inflation. Using such models and adding subjective adjustments incorporating mainly public sector price changes led to reasonably accurate forecasts. Incorporating an explanatory variable measuring demand conditions in monthly inflation models had always been difficult due to either lack of high frequency data capturing demand conditions or long lags in release of relevant data.  





� Inflation targets for year-end 2006, 2007 and 2008 were set at 5%, 4% and 4%, respectively, with the year-end target for 2009 to be announced during 2006.


� In this type of set up, the main role of the NIR floor is to indicate whether the program is likely to achieve its external objective, while the ceiling on NDA seeks to ensure that this objective is not jeopardized by excessive credit expansion and sterilized intervention (Blejer et al 2001).


� This change seems to have led to the need to adapt different monetary conditionality to take into account the specific features of the full-fledged IT framework. Accordingly, an inner and an outer tolerance band is established around the central target path for conditionality purposes. The former is 1% and if it is breached (at quarter-end or year-end), this will require an informal consultation with the IMF on policy response. The outer band is 2% around the central path and if it is breached there will be a formal review of policies by the IMF Board.


� The IT regime has an advantage such that a stable relationship between money and inflation is not critical to its success.  The  strategy does not depend on such a relationship, but instead uses all available information to determine the best settings for the instruments of monetary policy.


� There were significant delays in completion of program reviews during 2002-2005.


� See Taylor (1993) for the original presentation.


� For example the rule may include the gap between expected inflation and target inflation instead of the gap between actual and target inflation. Additional variables such as the exchange rate or other variables measuring domestic conditions such as fiscal balances may be added as well. 


� The 20%-plus figure is arrived at by combining two different methods of forecasts (forward-looking real rates and deflating nominal rates by concurrent inflation) and normalizing estimated values by excluding figures corresponding to major crisis periods. 


� Real rates are obtained by deflating nominal overnight policy rates by 12-month forward-looking inflation expectations based on CBT’s survey among private sector economists. 


� Monthly output gap values were derived from quarterly figures provided by the CBT using a quadratic matching of the average. 


25 Alternative combinations for values of α and β parameters were tried as well, which did not yield sufficiently different results from those reported.


� The overnight policy rate is the CBT’s borrowing rate and both series were obtained from the CBT for the January 2002-December 2005 period.  The CBT has for the most part been a net borrower of funds in the overnight market as a result of the need mop up excess liquidity arising at the initial stages of the IIT from recapitalization of banks and later from reserve purchases. This has been the reason why CBT’s overnight borrowing rate instead of lending rate has been the rate of reference for monetary policy.   


�In general, interest rate series would not be expected to be nonstationary, as they normally do not exhibit a long-term trend. Yet, one might expect interest rates to exhibit a declining trend during the transition from high inflation to much lower levels, which would imply that the series would be integrated of order 1. Crespo-Cuaresma (2004) and Tieman (2004) find this to be the case in transition economies.


� See for example Crespo-Cuaresma (2004), Tieman (2004) and Bredin et al (2001).


� Estimations include two lags, which  is based on the Akaike and Schwartz criteria.


� The numbers estimated for transition countries range from 0.08 to 0.40 (see Tieman (2004) and Cresma et al (2004)).


� Suppose nominal rates are increased. The traditional view predicts that firm profits drop because of a contraction in sales and increased cost of financing. Simultaneously, however, the firms’ asset value is likely to be reduced because future revenues are discounted at higher interest rates. Hence, firm balance sheets deteriorate, net worth is reduced, the amount of collateral is reduced, and the probability of default on outstanding loans increase (the ‘balance sheet effect’). Then banks will take into effect the adverse impact of monetary tightening on their clients’ balance sheets, and accordingly tighten their supply of credit, thereby increasing lending spreads. As bank credit and other forms of financing are not perfect substitutes, firms cannot simply offset a reduction in bank credit, for example by issuing their own debt. As a result, some investments will not be undertaken which further depresses aggregate demand, output and net profits (‘bank lending effect’).


� Inflation series reflect month on month changes in the seasonally adjusted CPI index constructed using the Tramo-Seats methodology and monthly output gap values were derived from quarterly figures provided by the CBT using a quadratic matching of the average.


� We investigated the possibility of cointegration between the real exchange rate and CPI series, the two variables that were included in our five-variable VAR model in first differences. While Granger tests indicated that the two series were not cointegrated, the Johansen method showed cointegration at the 7% significance level. Hence we added the error correction term obtained from a vector error correction model of the CPI and real exchange rate series to our  five-variable VAR model. The results were not found to be different than the VAR excluding the error correction term, which are the results presented in this section.  


� We used different criterion before determinig the lag length to be 5. While Akakike information (AIC) and final prediction error (FPE) criterion indicated 5 lags to be optimal, Schwarz information (SC) and Hannan-Quinn information criterion pointed at 2 and 3 lags, respectively. We use five lags here because of the well known lags in monetary policy.


� For example, using the entire sample period for estimation, Figure 7 depicts the impulse responses of inflation to changes in the overnight interest rate whereas Figure 8 depicts the responses of inflation to changes in the overnight interest rate interactive dummy variable. A significant difference in impulse responses would indicate a different response of inflation to a change in overnight interest rates during the pre-IITand IIT periods. 
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[image: image13.emf]Figure 8 Full sample January 1989 - September 2005 Responses to 'Interactive dummy variables'
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[image: image14.emf]Figure 9 Sample Period January 1989 - December 2000
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