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Abstract 
This study examines the alternative specification of monetary policy rules during inflation 
targeting regime in Turkey. Original Taylor rule and Taylor rule augmented with exchange 
rate are estimated using the Markov regime switching models. We use monthly data for the 
period 2003:1-2017:7. Our findings indicate that the Turkish economy operates in two 
different regimes: high-interest rate regime (high regime) and low-interest rate regime (low 
regime). In both models, 2009 is the clear-cut year of transition between two regimes. 
Findings indicate both regimes to be permanent. The response to inflation in the high regime 
is larger compared to its low regime counterpart. A key finding is that in the high regime, the 
reaction to output gap is more aggressive than the reaction to inflation. This implies that, 
according to Central Bank of Republic of Turkey, output gap stabilization is more important 
than inflation stabilization. 
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1. Introduction 
After the severe hit of 2001 crisis, The Central Bank of Republic of Turkey (CBRT) has 
become independent with the new central bank law on May 25, 2001. The newly adopted 
monetary policy is characterized by flexible exchange rates and inflation targeting regime. 
Price stability was declared to be the primary objective of the CBRT. This policy move was 
quite consistent with the conditions of the time. At that time, restraining inflation alone was 
thought to be sufficient to maintain macroeconomic stability. Between 2002 and 2005, CBRT 
targeted inflation implicitly which may be considered as a transition period. The target drawn 
by the monetary authority in 2002 was to lower the inflation to 35% in 2002, 20% in 2003, 
12% in 2004 and 8% in 2005 (Kara, 2008). At the end of the program, realizations were well 
above the expectations and unpredictably successful. The annual inflation remained below 
the targeted inflation rate each and every year. The inflation rate, which was 68 % at the end 
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of 2001, fell to 7.7 % at the end of 2005. In the same period, fall in the inflation was 
accompanied by a strikingly high GDP growth rate. The average GDP growth rate reached 
7.7% including the year 2006 (Gürkaynak et al., 2015).  

         Figure 1 
Inflation Targets, Inflation, and GDP Growth Rates in Turkey 2006-2016 

 
Source: Author’s calculations based on data from Central Bank of Republic of Turkey, CBRT. 

As of 2006, full-fledged inflation targeting regime period has officially begun in Turkey. Figure 
1 presents the inflation, inflation targets, and GDP growth rates in Turkey after the explicit 
inflation targeting regime was implemented. As shown in Figure 1, the inflation rate has 
remained on an average of eight percent (8.30) between 2006Q1 and 2016Q4 period. This 
inflation rate can be interpreted as a relatively low considering the history of Turkish economy 
that has 2-3-digit inflation figures earlier. However, it appears to be very high considering the 
CBRT’s inflation targets, which is 5.22 on average for the 2006-2016 period. On the other 
hand, in 2006 Turkey has also started to witness a slowdown in its GDP growth rate. This 
slowdown reached to its trough in 2008 when the effects of the global financial crisis were 
felt severely in Turkey. The effects of the crisis are overtaken by the high growth rates in 
2010 and 2011, and the long-term growth trend is observed to range around 3 % on average 
in the near future. 
This story tells us that the post-2001 monetary policy cannot be evaluated in a holistic 
approach. Gürkaynak et al. (2015) argue that there exists a structural break in monetary 
policy conduction in the year 2009, where pre-2009 rules strongly responsive for controlling 
inflation, post-2010 rules that they do not react to rising inflation.4 Özatay (2011) states that 
the Turkish economy has begun implementing a new monetary policy aimed at providing 
financial stability since 2010. This new approach is aimed to create a framework that will 
increase the durability threshold of the economy against the fragilities caused by external 
balance, credit expansion and capital flows. 
From monetary policy point of view, there exists a significant shift in CBRT’s objectives along 
with the overall shift in the global financial system following global financial crisis. We argue 
that Central Bank’s incentives while determining the interest rate substantially changed after 
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2009 as many developed and developing countries. These issues make it harder to estimate 
a stable model of monetary policy. The use of linear models to analyze macroeconomic 
variables over time may not yield reliable results due to the break in time series caused by 
these shocks. Coefficients of a linear Taylor rule may be misleading in such an environment. 
For this reason, we estimate Taylor rule using the Markov Switching model that was 
developed by Hamilton (1989,1994) which considers the problems of structural breaks, 
asymmetries and nonlinearities in the time series. 
This paper aims to analyze the asymmetric characteristics of monetary policy in Turkey 
within the frame of alternative Taylor rules during the 2003-2017 period. A major contribution 
of this paper is that policy regimes are chosen endogenously by using Markov regime 
switching methods. In order to explain the state-contingent nature of the CBRT’s monetary 
policy, the Taylor rule is enhanced with parameters depending on two states governed by a 
Markov switching process. An attractive feature of Markov switching models is that no 
restrictions regarding the size, sign, or the state at a particular point in time have to be 
imposed on the parameters in estimation but are all determined by the data. To the best of 
our knowledge, this is the first study that examines Taylor rule in Turkey that takes exchange 
rates into consideration by using Markov Switching framework. 
The main findings indicate that CBRT’s monetary policy operated under two different 
regimes over the 2003-2017 period: high-interest rate regime and low-interest rate regime. 
There exists a sharp transition breakpoint between the two regimes in the year 2009. 
Roughly, pre-2009 period is shaped by high-interest rates and in post-2009 period low-
interest rates prevail. The model estimates reveal that during the low regime more emphasis 
has been attributed to the output gap. However, the emphasis on the inflation has changed 
only slightly between the low-regime and the high-regime. Another important finding is that 
the nominal exchange rates, represented here as a feature of the small open economy, has 
a significant impact on CBRT’s policy rule over the sample period. 
The remainder of this paper is organized as follows. Section 2 briefly summarizes the 
previous studies on the Taylor rule. Section 3 discusses the theoretical model followed by 
the illustration of estimation methodology in Section 4. The data and the results are 
presented in Sections 5 and 6, respectively. Finally, Section 7 concludes. 

2. Literature Review 
Since the 1990s, as many countries have performed inflation targeting, the credibility of 
monetary policies has come into prominence. This leads to a considerable increase in the 
number of studies examining monetary policy rules all over the world. This field of research 
has been progressed by the theoretical contributions of Clarida et al. (1998, 1999, 2000), 
Svensson (2003), Woodford (2003). In these studies, the reaction function of a central bank 
is estimated and the variables by which the short-term interest rates are determined are 
investigated (Clarida ve Gertler, 1997; Judd ve Rudebusch, 1998). 
Especially since the end of the 1990’s, many studies in the literature deal with different time 
periods for both developed and developing countries using different econometric methods 
(Orphanides, 2001; English et al., 2002; Huston and Spencer, 2005; Sauer and Sturm, 2007; 
Cukierman and Muscatelli, 2008; Choi and Wen, 2010). These studies have considered 
other financial variables, mainly exchange rate, besides inflation and output gap variables 
under open and closed economy assumptions (Dolado, 2005; Aizenman et al., 2011). Ball 
(1999), Svensson (2000), and Batını et al. (2003) generated the theoretical foundation of the 
model that takes the exchange rate’s role into consideration in the reaction function of 
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Central Bank. Nevertheless, Ball (1999), and Batını et al. (2003) emphasize that the 
importance attributed to exchange rate should be noticeably smaller than that attributed to 
inflation and output gap. On the other hand, there exist few studies that show Taylor rules 
are being performed in neither developed nor developing countries (Ball and Sharidan, 2003; 
Österholm, 2005). 
The number of studies on Taylor Rule for to the Turkish economy has been increasing in the 
last decade. Most of these consist of studies on the validity of the Taylor rule in Turkey. 
Berument and Taşçı (2004), Yazgan and Yılmazkuday (2007), Aklan and Nargelecekenler 
(2008), Onur (2008), Çağlayan and Astar (2010), Omay and Hasanov (2010), Gözgör 
(2012), Demirbaş and Kaya (2012), Ardor and Varlık (2014) verified the use of Taylor by 
employing different econometric methods over different time periods. On the other hand, 
some papers didn’t find any significant findings on the validity of Taylor rule in Turkey. 
Kesriyeli and Cihan (1998) state use of Taylor is more appropriate for countries with the low 
inflation rate and balanced growth. This implies that this type of monetary policy is not 
suitable for countries that suffer from persistent inflation, such as Turkey. Us (2004, 2007), 
Çağlayan (2005), Erdal and Güloğlu (2005) found that the implementation of monetary policy 
didn’t show Taylor rule characteristics in determining short-term interest rates. Erdem and 
Kayhan (2011) tests the Taylor rule in Turkish economy in two sub-periods in accordance 
with the governors of the CBRT: Sureyya Serdengeçti and Durmuş Yılmaz, respectively. 
Their findings reveal that while the in the period of Serdengeçti Taylor rule was not followed 
properly, the period of Yılmaz was shaped by it. Yağcıbaşı and Yıldırım (2017) evaluate the 
welfare consequences of the implementation of alternative monetary policies, which are 
based on different Taylor coefficients in a DSGE framework. Their findings explain that 
welfare losses are likely to be smaller if the monetary authority pursues a strict price stability 
instead of output stabilization. However, a welfare improvement may be possible by 
attempting to stabilize output in the case of a demand shock. 
Recently, many studies examining the function of the Taylor rule in the conduction of the 
monetary policy have increasingly incorporated the exchange rate into Taylor's rule. Lebe 
and Bayat (2011), Yapraklı (2011), Uslu and Özçam (2014), Çevik and Pazarlıoğlu (2014), 
Pehlivanoğlu (2014), Albayrak ve Abdioğlu (2015), Bal et al. (2016) extended the Taylor rule 
by taking the exchange rate into account in the policy reaction function. In addition to 
including exchange rates into the reaction function, Bulut (2017) investigates the reaction 
function of Central Bank to fluctuations in asset prices after the global crisis in Turkey. His 
findings indicate that while the stock market index gap has been found statistically 
insignificant, exchange rate gap has significant contributions on the interest rate 
adjustments.  

3. Theoretical Background 
According to Taylor (1993, 1999), monetary policy in the United States is roughly determined 
by an interest rate rule that responds to the deviation of output from its potential and deviation 
of inflation from Fed’s announced target. Since then, the rule has attracted considerable 
attention. It has been tested empirically over many different sample countries over different 
time periods. Taylor (1999) shows that the benchmark rule describes the US monetary policy 
successfully and further argues that “the rule is worth adopting as a principle of behavior”. 
Furthermore, Woodford (2001) states that the rule can be used as a “prescription for 
desirable monetary policy.” The original Taylor rule can be expressed as follows:  𝑟௧ =  𝜋௧ ൅ 𝑔 𝑦௧ ൅ ℎ(𝜋௧ െ 𝜋∗) ൅ 𝑟௥    (1) 
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where: the variable 𝑟௧ stands for the short-term interest rate at time t, 𝜋௧  is the inflation 
rate at time t, 𝑦௧ is the percentage deviation of real output from the trend, 𝜋∗is the target 
inflation rate and 𝑟௥ is a constant which. Parameters 𝑔 and ℎ stand for the 
responsiveness of interest rate to output gap and deviation of inflation from its target, 
respectively.  The corresponding intercept is 𝑟௥-h 𝜋∗, slope coefficient for inflation is 1+h 
and slope coefficient for output gap is 𝑔. From a theoretical standpoint, we expect both 
slope coefficients to be positive. However, the magnitude of these coefficients depends 
on the sample characteristics.  
Since the 2008 crisis, almost all countries, especially developing countries tend to control 
excessive exchange rate volatility. However, this exchange rate policy has raised concerns 
on how this policy might affect the monetary policy of these economies. Taylor (2001) 
indicates that exchange rate plays a significant role in the transmission mechanism through 
arbitrage equations relating domestic interest rate to the interest rates in the world economy 
as well as in terms of trade. For instance, a significant appreciation of one country’s currency 
gives rise to an upward pressure on interest rates. Hence, although inflation and the output 
gap are the Central Bank’s primary targets, it also has to take the exchange rate into account 
while implementing monetary policy. Studies like Ball (1999), Svensson (2000) and Taylor 
(1999) among others started to incorporate exchange rates into Taylor rule. Such a rule can 
be expressed as follows: 𝑟௧ =  𝜋௧ ൅ 𝑔 𝑦௧ ൅ ℎ(𝜋௧ െ 𝜋∗) ൅ 𝑓 𝑒𝑟௧ ൅ 𝑟௥ (2) 
where: 𝑒𝑟௧  represents the nominal exchange rates and f is the parameter governing 
sensitivity of interest rate to exchange rate. Interpretations for the variables in the benchmark 
model holds for the augmented model as well. The only inclusion is the exchange rate 
variable. There is no consensus on the expected sign of this variable. However, conventional 
opinion on this issue is a positive realization of f coefficient in case of an appreciation in 
exchange rates. 

4. Methodology and Empirical Model 
Macroeconomic time series there may be shifts in the characteristics of the series as the 
sample period gets longer. This change in their behavior may be permanent due to some 
structural changes or temporary due to some crisis, wars or other phenomena. These shifts 
in the series made it necessary to use models that incorporate parameter variation.  
In regime-switching models, parameters are allowed to change in each finite number of 
regimes. It is possible to classify regime switching models into two categories based on the 
assumption regarding the switching mechanism of the state variable.  In threshold models, 
the regimes are determined by the comparison of an unobserved threshold and the level of 
observed variables. On the other hand, in Markov-Switching models, regime shifts are 
governed by a Markov-chain. The Markov Switching models brought into the econometrics 
literature by Goldfeld and Quandt (1973), Cosslett and Lee (1985), and Hamilton (1989). Let  

(3) 
 where: 𝜖௧  i.i.d. N(0,σ஫,ୱ౪ଶ ). Here, s୲ is the random variable that governs the regime switching 
process by means of a Markov chain. Given the past states 𝑆଴, 𝑆ଵ, 𝑆ଶ, … 𝑆௧ିଵ, 
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the conditional distribution of any future state 𝑆௧ାଵ is only dependent on the present state. 
Transition probability the probability of state 𝑗 given that the preceding state is 𝑖, is denoted 
as 𝑝௜௝ and can be described as follows.4 𝑃௜௝ = {𝑠௧ = 𝑗|𝑠௧ିଵ = 𝑖} = 𝑝{𝑠௧ = 𝑗|𝑠௧ିଵ = 𝑖, 𝑠௧ିଶ = 𝑘…} 

 
(4) 

Note that 𝑝௜ଵ ൅ 𝑝௜ଶ ൅ ⋯ ൅ 𝑝௜ே = 1. The matrix 𝑃 presents the transition probabilities in matrix 
notation for convenience. 

 
 In the estimation process of Equation (3) we use expectation maximization algorithm 
proposed by Hamilton (1994) and Krolzig (1997). Initially, unobserved state variables (st) 
are estimated by means of the smoothed transition probabilities which are computed by 
means of BHLK (Baum-Hamilton-Lee-Kim) filtering of conditional probabilities. Then, 
unknown parameter vector is obtained by first-order conditions. Finally, conditional regime 
switching probabilities are replaced with smoothed probabilities.5 
 
Applying Markov regime switching model to Taylor rule yields the following model to be 
estimated:                                                     𝑖௧ =  𝛼௦೟ ൅ 𝑥௧ᇱ 𝛽௦೟ ൅ 𝜖௧            (5) 
where:  𝑥௧ represents the vector containing exogenous variables, namely output gap and 
inflation for benchmark Taylor rule and output gap, inflation and exchange rate for the 
augmented Taylor rule. 𝛼௦೟ is the matrix for intercept coefficients for each state, 𝛽௦೟ is the 
matrix of slope coefficients and 𝜖௧ is the vector of disturbances for each state. On operational 
ground, we estimate all variables contemporaneously. Literature on Taylor rule has 
alternative specifications such as forward-looking rules and backward-looking rules. But 
according to our survey on literature, contemporaneous Taylor rules provide the best fit to 
the data (Duffee, (2013), Branch, (2011)). According to Islam (2011), “forecast-based rules 
can incorporate comprehensive and up-to-date macroeconomic information and can account 
for transmission lags and other structural features … some researchers concluded that it is 
not clear if forward-looking estimates have any advantage over contemporaneous or 
backward-looking versions of the rule”.  Since we do not intend to make forecast or 
constructing a policy, but to observe the fit of the rule to the Turkish data, and the potential 
gains of using forward-looking rule is unclear we preferred using original Taylor rule.  

                                                           
4 Hamilton, 1994. 
5 For further information about estimation process, one may refer to Hamilton (1994) and Krolzig 

(1997). 



 Estimating Taylor Rules with Markov Switching Regimes for Turkey 

Romanian Journal of Economic Forecasting – XXII (3) 2019 87

5. Data  
We use monthly data from January 2003 to July 2017 for Turkey6. A total of four variables 
were used for the analysis. Data on these variables have been obtained from the CBRT and 
The Banks Association of Turkey (BAT) databases.  

Table 1 
Data and Variables 

Variable Data Source 
Interest rates  Libor BAT 
Output gap IPI CBRT 
Inflation CPI CBRT 
Nominal exchange rate US Dollar CBRT 
 
For the interest rate, we used Libor weekly interest rate which is commonly used as Central 
Bank policy tool in the literature (Alp et al., 2010; Gürkaynak et al., 2015). For the output 
gap, since Gross Domestic Product data is not present on a monthly basis, we used 
Industrial Production Index (IPI) as a proxy. Then, Hodrick-Prescott (HP) filtering is applied 
to the natural logarithm of IPI. Finally, the output gap is calculated by taking the difference 
between the log of IPI and trend series obtained from HP filter. Inflation is obtained from 
seasonally adjusted Consumer Price Index (CPI). Finally, the nominal exchange rate is taken 
as US dollar. All data is in the form of the natural logarithm excluding output gap7.  

6. Empirical Findings 
In this study, two separate models are estimated8. The first is the benchmark model of 
original Taylor rule (Eq 1). The latter is the augmented model, which is the extension of 
original Taylor rule that also includes exchange rates (Eq 2). In both models, statistical tests 
lead to the selection of 2 regimes: high-interest rate and low-interest rate. Regime 0 
(hereafter low regime) coincides with the period during which the interest rates are lower 
than average while regime 1 (hereafter high regime) coincides with the period in which the 
CBRT conducted monetary policy under high-interest rates. According to our calculations, 
in the benchmark model mean interest rate is 2.832 for the high regime and 2.105 for the 
low regime. In a similar manner, in the case of the augmented model mean interest rates 
are 2.834 and 2.130 for the high and the low regime, respectively.  This finding supports our 
regime classification. 

                                                           
6 As of 2002 CBRT has moved to inflation targeting framework and follow a Taylor-type reaction 

function. Due to the data restrictions we started the analysis from 2003. 
7 Furthermore, Tsay and Keenan linearity tests were applied to the series. Findings revealed that 

the series are not linear. This proves another motivation to apply nonlinear analysis. 
8 Before conducting regime switching approach, we first estimate a linear Taylor rule using 

Ordinary Least Squares (OLS) methods. The findings reveal the aggressive response to 
inflation and insignificant coefficient for output gap under both benchmark and augmented 
Taylor rules. Furthermore, Taylor rule’s response to exchange rate is negative and statistically 
significant. We also estimated Taylor rule with exogenous structural break. The break date 
determined by Chow break test is 2010:9. According to findings, both benchmark and 
augmented model’s coefficients are found to be statistically significant, which is consistent with 
the related literature.  
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The Smoothed probabilities of Markov regime process that govern the coefficient of model 
and variance switching is presented in Figure A1 and A2. From 2003, the monetary policy 
of Turkey is in the first regime, which is characterized by a high-interest rate. This high-
interest rate regime lasts until the tenth month of 2009, which is 81 months in total. Then 
monetary policy regime switches into the low-interest rate regimes, which span from 2009 
(11) to 2014 (12) add up to a total of 62 months. Later, together with increasing interest rates, 
it returns to the high-interest rate regime until 2016 (5). After that time, monetary policy in 
Turkey again switches into low-interest rate regime as from 2016 (7) to the end of the 
sample.  

Table 2 
Estimation Results of the Benchmark Model 

 Coefficients Std. Deviation t statistics Probability 
Intercept (0) 0.779 0.232 3.35 0.001 
Intercept (1) 0.904 1.262 7.17 0.000 
Output gap (0) 2.538 1.109 2.29 0.023 
Output gap (1) 0.557 0.430 1.29 0.197 
Inflation (0) 0.636 0.106 5.97 0.000 
Inflation (1) 0.850 0.518 16.4 0.000 
Sigma 0.184 0.010 18.1 0.000 
 
The findings obtained from the estimation of the benchmark model are presented in Table 
2. Except for the coefficient for output gap at the high regime, all parameters are statistically 
significant and in line with economic intuition. In both regimes, CBRT’s reaction to inflation 
is positive and statistically significant. This reaction is stronger in high regime (0.850) 
compared to the low regime (0.636). This means that CBRT pays more attention to change 
in inflation in the high regime in comparison to the low regime. Regarding the output gap, 
despite having a positive value, the coefficient is statistically insignificant in the high regime. 
CBRT does not react to output gap at the high regime. However, after 2010, when the low 
regime prevails, the reaction becomes significant and its effect is 5 times stronger in the low 
regime than in the high regime (2.538 and 0.557, respectively). One may see that many 
developed countries have changed their monetary policy framework after the 2008 global 
financial crisis. As one of the examples of that, Turkey introduced a new monetary policy 
framework that is a combination of traditional inflation targeting framework, financial stability 
and macro-prudential policies.  After the severe trough of 2009, Turkish economy started to 
implement a new monetary policy framework that considers high and sustained economic 
growth by dealing with external shocks. Therefore, interest rate does not react to the output 
gap in the regime before 2009 while it reacts more aggressively after 2010. Note that at the 
post-2009 period in which the high regime prevails the reaction to output gap is much 
stronger than the reaction to inflation which means CBRT put more emphasize to output gap 
stabilization than to inflation stabilization. 
Table 3 demonstrates the transition probabilities for the benchmark model and augmented 
models. As mentioned earlier, transition probability 𝑝௜௝ denotes that probability of the 
economy will be in regime 𝑗 given that at time 𝑡 economy is in regime 𝑖. Note that as 𝑝௜௜ gets 
closer to 1, the regime i is interpreted to be last longer.  Findings indicate that both regimes 
are quite persistent over time. The probability of remaining in regime 0 is 0.986 while the 
probability of remaining in regime 1 is 0.978.  
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Table 3 
Transition Matrix for Benchmark and Augmented Model 

 Benchmark Model Augmented Model 
 Regime 0,t Regime 1,t Regime 0,t Regime 1,t 
Regime 0, t+1 0.986 0.021 0.987 0.010 
Regime 1, t+1 0.013 0.978 0.013 0.989 

 
The following equations show how long is the average duration in each regime when the 
estimated probabilities of transition are given: ଵଵ-୮భభ and ଵଵି௣బబ. Furthermore, one may refer to 
the Table 4 to observe how long the low and high regimes last and corresponding periods 
of each regime under both models. 

Table 4 
Duration Matrix for Benchmark and Augmented Model 

Benchmark Model Augmented Model 
 Number 

of months 
Average 

Prob. 
 Number of 

months 
Average 

Prob. 
Regime 0 Regime 0 

2009(11)- 2014(12) 62 0.993 2009(11)-2016(5) 79 0.964 
2016(6)-2017(7) 14 0.982 

Regime 1 Regime 1 
2003(2)- 2009(10) 81 0.993 2003(2)-2009(10) 81 0.996 
2015(1)-2016(5) 17 0.887 2016(6)-2017(7) 14 0.917 
Regime 0 Total of 76 months 

with an average 
duration of 38 months.

Regime 0 Total of 79 months with an 
average duration of 79 
months 

Regime 1 Total of 98 months 
with an average 
duration of 49 months.

Regime 1 Total of 95 months with an 
average duration of 48 
months 

 
Table 5 presents the estimation results of Markov Regime Switching Model for the 
augmented model. As in the benchmark model, all the coefficients that are estimated in 
augmented Taylor rule are statistically significant except the output gap in the high regime. 
Inflation rate’s coefficient under the high regime is significant and considerably larger than it 
is under the low regime (0.816 and 0.370, respectively). It is important to note that high 
regime is associated with larger coefficient on inflation compared to the low regime. This can 
be interpreted as an indication of CBRT’s weaker response to inflation after 2010 period. 
Taylor principle states that an increase in inflation by one percentage point should prompt 
the central bank to raise the nominal interest rate by more than one percentage point. Our 
findings suggest that the coefficient of inflation is less than 1% under both benchmark and 
augmented model. That implies that the Taylor principle is not satisfied during the period 
investigated in Turkey. Which is consistent with our hypothesis that CB after 2009 crisis. 
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Table 5 
Estimation Results of the Augmented Model with Exchange Rates 

 Coefficients Std. Deviation t statistics Probability 
Intercept (0) 0.846 0.203 4.17 0.000 
Intercept (1) 1.196 0.100 11.9 0.000 
Output gap (0) 2.853 1.023 2.79 0.006 
Output gap (1) 0.115 0.358 0.322 0.748 
Inflation (0) 0.370 0.095 3.88 0.000 
Inflation (1) 0.816 0.041 19.5 0.000 
Exchange Rate(0) 0.757 0.082 18.5 0.000 
Exchange Rate(1) -0.514 0.054 -9.51 0.000 
Sigma 0.151 0.008 18.5 0.000 
 
For the high regime, inflation and exchange rate coefficients are statistically significant 
whereas the output gap coefficient is not9. So, CBRT sets the instrument rate by considering 
the movements of the exchange rates and inflation only and disregards the movements of 
the output gap in the high regime. As in the benchmark model, under the low regime period, 
the response to output gap seems to be about 9-10 times higher than the response to 
inflation. Under the high regime, the response to inflation is almost three times stronger 
compared to the inflation coefficient under the low regime. The positive coefficient on 
nominal exchange rate (in low regime) means that depreciation of the currency leads to an 
increase in interest rates. On the contrary, the coefficient of the exchange rate in high regime 
is found to be negative. This result shows that in case of a depreciation, the central bank 
decreased interest rates rather than bringing it at a stable rate. This negative coefficient may 
represent an attempt to encourage exports, rather than to smooth exchange rates or control 
inflation (Hutchison et al., 2013).    

7. Conclusions 
This study makes a contribution to the increasing literature on the nonlinear investigation of 
monetary policy rules. Since the reflections of dynamic economic circumstances on 
monetary policy can be examined with endogenously determined dates of the changes, 
Markov regime switching model serves as an attractive tool. 
Our primary question is whether CBRT’s monetary policy, which increasingly described by 
policymakers and academicians as highly discretionary, may be described by simple policy 
rules. For this reason, in this paper, monetary policy reaction function for Turkey has been 
estimated using Markov regime switching model. The findings show that CBRT reacts to the 
inflation, output gap, and nominal exchange rate as predicted by the theory.  
The findings show that the monetary policy approximately in the last 15 years has been 
conducted under two different regimes, which we denote as high-interest rate and low-
interest rate regimes. High regime represents the high-interest rates while the low regime is 
associated with a low-interest rates period. According to benchmark model, low regime takes 
place between 2009(11)-2014(12) and 2016(6)-2017(7) period adding up to a total of 76 
                                                           
9 Second regime in the study represents a period of high interest rates, which corresponds to the 

period of 2003-2009. During this period, the Central Bank aimed to strictly reduce inflation and 
its inflation targeting was insensitive to changes in the output gap. Priority was to hit the inflation 
target.  
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months with an average duration of 38 months, while high regime prevails at 2003(2)-
2009(10) and 2015(1)-2016(5) with an average duration of 49 months. Augmented model’s 
(i.e. extended with exchange rate) regime durations also follow a similar pattern. However, 
under this specification low regime consists of only one (2009(11)-2016(5)) period. In other 
words, no switching back to the high regime can be observed after 2014. While CBRT is 
more sensitive to the deviations from the inflation during the high regime (2003-2009), this 
sensitivity began to decrease after 2009 (10). Moreover, it follows that the sensitivity of the 
CBRT to the output gap before 2009 is insignificant, but this sensitivity has increased 
considerably after 2009 (10). Shortly, empirical findings show that along with inflation, the 
output gap played an important role in determining the short-term interest rate (in high 
regime). 
The findings also reveal that the external factors, which they determine the value of the 
nominal exchange rate, affect the CBRT's monetary policy considerably within the sample 
examined. This situation existed shows that the CBRT is reacting in a traditional way by 
increasing the nominal interest rates against the depreciation of the exchange rate. (i.e. 
when low-interest rate regime prevails). However, the negative sign under the high regime 
can be explained by CRBT’s aims to depreciate the exchange rate to encourage exports by 
lowering nominal interest rates. Moreover, note that at the post-2010 period, in which the 
high regime prevails, the reaction to output gap is much stronger than the reaction to inflation 
which means CBRT values output gap stabilization more than inflation stabilization.  
We only considered exchange rate to represent a small open economy characteristic of 
Turkey better. However, for further research one may consider incorporating other financial 
variables such as house and asset prices or credit gaps to fully capture the impacts from the 
rest of the world on domestic monetary policy as well as a macro-prudential tool. 
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Appendix 
Figure A1 

The Estimated Smoothing Probabilities under Benchmark Taylor Rule 
 

 
 
 

Figure A2 
The Estimated Smoothing Probabilities under Augmented Taylor Rule 

 

 
 
 
 




