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Monetary Policy And Financial Stability: Case Of The Central Bank Of Turkey 

 
Erhan Yazgan 

 

Abstract 

 

In this study, we will investigate the monetary reaction function for the Central Bank of The Republic of 

Turkey (CBRT) by using monthly data from 2003:01–2013:10. This data includes the periods of the 2007-

2009 financial crises. Since the Turkish economy has its own particular features within this period, it gives 

fruitful ground for economic and econometric analysis with regard to monetary policies. Our main finding is 

that since the global financial crisis had an adverse effect on Turkish economy, the CBRT began targeting the 

financial stability beside its main objective of price stability; the estimation of a Taylor-type monetary 

reaction function by the CBRT reveals a structural break, or time varying nonlinearity during the examined 

period which is detected by state dependent nonlinearity by employing non-linear econometric models such as 

STAR and TAR. This interesting finding of the CBRT’s asymmetric preference in monetary policy is likely to 

stimulate other research in estimating monetary reaction function.  

 

Keywords: Central banks; monetary policy; Taylor rule, nonlinear reaction function, threshold model. 

 

1. Introduction  

 

Monetary policies of central banks have contained some lessons stemming from past experiences in 

economies, especially in relation to financial developments. In this sense, the estimation of reactionary 

functions of central banks is one of the focal points for those who are analyzing financial and economic 

developments such as researchers and economists.  For this purpose, the Taylor Rule was introduced by 

Taylor (Taylor, 1993), where short term interest rates are adjusted according to the changes in inflation and 

output, and have been used very often. In this rule-based approach, it is argued that the Federal Reserve (Fed) 

changes the Fed policy rate (Fed funds rate), according to developments in inflation and real income (Taylor, 

1993). Taylor says that if the inflation rate goes over the target inflation rate, or if real GDP exceeds its long-

term trend value, the Fed increases the policy rate, or vice versa. While the Taylor rule is backward-looking 

because the variables have lagged values, in their study which included sticky prices and a forward-looking 

model Clarida et al. (1998, 2000) it is suggested that central banks may adjust interest rates based on the 

difference between the expected inflation and output, and their targets.  

 

Most of the of studies referring to the linear reaction function of the Taylor rule (Taylor 1993, 1999) 

assume linear dynamics for the economy and a quadratic objective function for the central banks 

(policymaker) which use short-term interest rates as a policy instrument, and that it has equal preferences for 

the positive and negative deviations of inflation and output from their targets (Svensson, 1997 and Clarida et 

al.1998, 2000). They also suppose that central banks have symmetric preferences with respect to inflation 

and/or output gaps as well.  

 

In fact, as stated in some studies inter alia, Cukierman (2000) and Dolado et al. (2003), especially 

following the global financial crisis; some researchers have been starting to argue that central bank interest 

rate adjustments differ in contracting periods of economy form expending phases. Therefore, reaction function 

of central banks is not linear and their preferences are asymmetric (Castro, 2008). Even these asymmetric 

preferences have been changing, and contrary policy strategies have been emerging during the course of time 

depending on the condition of the economy (economic cycle). In literature, Cukierman and Gerlach (2003), 

Cukierman and Muscatelli (2008) have challenged the assumption of linear reaction function of the 

conventional Taylor rule and argued that central banks monetary policies may be time dependent; and that 

their reaction functions may be asymmetric, accordingly.  
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Besides this, there are some findings that central banks respond more strongly to recessions than to 

expansions (Gerlach, 2000), and that their policy reactions are not linear (Ruge-Murcia, 2001, 2004; Bec et. 

al. 2002) as well. As a supporter of these views Mishkin (2011) purposed that during the extraordinary 

circumstances as observed during the global financial crisis when some disruptions occurred; this stemmed 

from financial causes. The assumption of linear-quadratic framework of monetary policy may be misleading 

because macro economy is highly non-linear.     

 

The global financial crisis has had a significant effect on the implementation of monetary policy 

especially in developed countries. In the aftermath of the 2007-2009 turmoil in the global financial markets 

and economies which shook the economies everywhere; the risks assumed by financial system have been 

realized. Some pointed out that central banks, starting in industrial countries, have changed their monetary 

policy practices in order to reach financial stability objectives beside the price stability aim (Woodford, 2012) 

and (Mishkin 2011). According to the results of studies by Martin and Milas (2012), covering the 1999-2010 

period for analyzing monetary policies in England before the financial crisis hit; the Bank of England’s 

reaction function could be described as the conventional Taylor rule. However, after the crisis rule broke 

down and the coefficient of inflation became insignificant; the weight of the response to the output gap also 

rapidly decreased and there was a strong reaction to financial stress indicators. Therefore, a non-linear model 

best describes this period where there was a structural break down and changes in parameters.      

 

For Turkey, the CBRT’s implied reaction function has been usually estimated by using the linear 

Taylor rule. For the period of 1989: A7-1997: A3, Berument and Malatyalı (2000) found that the CBRT had a 

forward-looking monetary policy with a significant response to inflation and the output gap. However, since 

the coefficient of the inflation gap was estimated at 0.28, it was an accommodative policy. On the other hand, 

Aklan and Nargeleçekenler (2008) estimated the CBRT’s reaction function by using an augmented Taylor rule 

with a forward-looking model and found out that its reaction to output gap, exchange rate, along with inflation 

was significant. Cömert, Yeldan and Locum (2010), concluded that interest rate smoothing is the main pillar 

of the CBRT’s monetary policy with little response to changes in exchange rate, but it does not target the 

developments in the real economy. In their study, they used first difference of interest rate, inflation gap
I
 and 

output gap
II
 data in order to make them stationary, and that they estimated the model with LSR

III
 and GMM 

IV
 

for making comparison.  

 

There is a limited number of research to analyze the CBRT’s reaction function by using a non-linear 

model. Hasanov and Omay (2008) investigated whether the CBRT’s monetary policy reaction function was 

asymmetric and found that it had an asymmetric preference over the business cycles for the period 1990:01–

2000:10; since it reacted more aggressively to output gap during recessions than expansions. This means 

output stabilization is more important during the contraction phase of the economy than its growing.  

 

In his research for Turkey, to estimate the money supply reaction function, he used a time varying 

parameter model with a heteroskedastic disturbances model (Markow-switching variance model), Telatar 

(2002) which states that macroeconomic instability contributes an uncertainty to reaction function and appears 

as changes in its parameters that is the reflection of the behavior of economic agents. Then, the uncertainty 

stemming from changes in parameters in due course hinders central banks from reaching the aim of reducing 

inflation by using monetary instruments.      

 

After the regulatory changes, in order to make price stability its main objective, following the 

financial and economic crisis which occurred in November 2000 and February 2001, it had a profound 

contraction in whole economic activates. The CBRT had started with implied inflation targeting at the 

beginning of year 2002 and then implemented full-fledged inflation targeting in the year 2006 under proper 

circumstances to attain this aim (Kara 2006).  

 

                                                           
I
 Deviation from its target. 
II
Deviation from its long term trend. 

III
Least Square Regression. 

IV
Generalized Method of Moments. 
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In the aftermath of the global financial crisis, the CBRT began to watch closely the effects of it on the 

Turkish economy and changed its monetary policy strategy within the inflation targeting framework by 

reducing its policy rate
V
 rapidly and focusing more on its secondary objective of supporting the government’s 

growth and employment policy;since there was a significant contraction in economic activates, and the risk of 

inflation decreased (2010 Money and Exchange Policy). After this, the CBRT announced that it had a 

financial stability objective along with price stability objective and would use reserve requirement and an 

interest rate corridor as policy instruments for attaining this objective, beginning with at the last quarter of the 

year 2010 as a part of its existing strategy from the financial crisis (2011 Money and Exchange Policy).     

 

In this study, we will examine the monetary policy of the CBRT for the period of 2003:01–2013:10 

starting with the implied inflation targeting period, and by using monthly data and estimate its implied 

monetary reaction function by the Taylor rule (Taylor 1993, 1999, 2000, 2012).  In our econometric analysis, 

we specify structural changes in the CBRT’s monetary policy because it augments the financial stability 

objective to its fundamental price stability objective during the inflation targeting period. Thereby, we analyze 

as if the CBRT has asymmetric preferences for the implementation of monetary policies reflected in the 

estimation of a non-linear reaction function. For tracking the changes in monetary policies and making 

comparisons between them, first we estimate the reaction function by using a linear model. We then continue 

with the estimation of an asymmetric reaction function by using non-linear models such as Threshold 

Autoregressive (TAR) and Smooth Transition Autoregressive (STAR) models to identify a structural break 

due to augmenting financial stability objective to price stability objective stemming from the effects of the 

global financial crisis. 

 

The rest of the paper is organized as follows. Section 2 introduces the monetary reaction function 

framework. In Section 3, the nonlinear econometric model is defined and the estimation results are given. In 

Section 4 it contains the concluding remarks.  

 

2. Monetary Policy Reaction Function  

 

We use a model similar to the definition of monetary reaction function stated by Taylor (1993) and it 

is shown below: 

 

it = i*+γxt + (πt-1- πt*) + ɛt (

1) 

Where it is the short term nominal policy rate (Fed funds rate in Taylor (1993),i* is equilibrium 

nominal interest rate, xtis output gap πt-1 is rate of inflation rate over previous four quarter, and πt* inflation 

target. and γ are coefficients for the inflation and output, respectively. And finally, ɛt is an error term. 

 

We use the nominal interest rate according to the Taylor Rule specification and related literature 

because it is an indicator with which the CBRT’s real policy response can be traced. Furthermore, central 

banks can’t control directly the real interest rates (Cömert, Yeldan and Olçum, 2010). Since it has lagged 

variables, this underlying reaction function is backward-looking as it is specified in Taylor (1993). As stated 

in Clarida et al (1997), “if either lagged inflation or a linear combination of lagged inflation and the output 

gap is a sufficient statistic for forecasting future inflation”, our forward-looking rule can be defined by a 

special case of the Taylor rule. In the estimation, on the other hand, to represent both backward-looking and 

forward-looking policies together we use expected values of inflation gap
VI

  beside its lagged data.   

 

Additionally, the model does not include other variables such as exchange rates and financial stability 

indicators; because, first of all we intend to investigate the sole reaction of the CBRT to macroeconomic 

developments. Secondly, the CBRT announced that it does not have any explicit exchange rate target
VII

.   

 

                                                           
V
It was overnight repo rate till May 2010 then declared as one-week repo rate quoted in BIST interbank repo- reverse 

repo market. 
VI

Inflation minus inflation target 
VII

Since in year 2002 Money and Exchange Rate Policy statement, the CBRT emphasizes that it may response to 

temporary exchange rate volatility by using liquidity management rather than interest rate adjustment. 
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Similarly, it states on several occasions that for the financial stability reserve requirements and 

unconventional interest rate corridor would be employed primarily, and that its policy interest rate would be 

the last option.In this study underlying the Taylor rule is identified as specified in (1), and specification for 

each of the estimations are given above in the tables showing the estimation results.    

 

3. Non-Linear Model Specification and the Estimation of the CBRT’s Monetary Reaction Function 

 

For the examining the CBRT’s monetary reaction function we estimate the models by using the 

interest rate, inflation and output gap variables; with monthly data spanning the period of 2003:01-2013:10. 

Since the structural break in the monetary policy reaction function of the CBRT is best observed immediately 

before and after the global financial crisis of 2008, our data and statistical analysis should cover related dates 

which span from the years of 2003 to 2013. Beyond this period, another story could be seen for the monetary 

policy of the CBRT which is best described in the exit strategy from the crisis focused monetary policy. 

 

Although the CBRT commenced implied inflation targeting at the beginning of 2002; since this year it 

has been characterized by high volatility and rapid decreasing values in the variables as can be seen from 

Figure 1. This has a very different feature from the rest of the examining period, we omit this year’s data and 

start the regression from 2003.   

 

Figure 1. Graph of Series 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables in models are defined as in Taylor (1993).  infgap (πt-1- πt*) which are calculated as 

inflation minus inflation target where the inflation series is the annual percent change in Consumer Price 

Index (CPI) disseminated from Turkish Statistical Institute (TSI). Targeted inflation rates are obtained from 

the CBRT. Output gap, which is calculated as outgap (xt) =100(IPI – trend)/trend), where IPI is the seasonally 

adjusted Industrial Production Index which is published by the Organization for Economic Cooperation and 

Development (OECD). Trend stands for the long-term production capacity of the Turkish economy, which is 

found out by using the Extended Kalman filter. For the dependent variable interest rate rt, the Overnight Repo 

Interest Rates which is quoted in the Interbank Repo-Reverse Repo Market in the Borsa Istanbul (BIST) are 

used. For creating monthly interest rate series, the simple arithmetic average is calculated by using related 

month’s daily interest rates that we deem is the best proxy for the targeted interest rates by the CBRT and the 

interest rates observed in overnight interbank market.  
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We also added one and two lags of interest rate variables to models as an indicator of interest rate 

smoothing which means central banks adjust interest rates gradually in order to refrain from causing 

instability in markets and reverse the direction of adjustments easily (Clarida at al, 1998 and 2000; Srour, 

2001; Sack, 1998; Castro, 2008).  

 

For calculating long term growth capacity of the economy, we should have meaningful information 

from a long-term trend rather than short term fluctuations. For this aim, as a common practice, filters are used 

in statistical software applications. Preferably, Hodrick and Prescott (HP) and Kalman filters are usually 

employed by researchers. We assume that a detrending feature of a filter is to be used for this purpose it must 

be suitable for the structure of the economy and the related data, and that it has an effect in regression results. 

We first start with analyzing the results obtained by using different filters in order to avoid any problems 

related to filtering output gap. For this purpose we begin with comparing the results of different filters which 

are the HP (Hodrick and Prescott, 1997), theKalman (KL) (Kalman, 1960), the Extended Kalman (EKF), 

(Özbek and Özlale 2005), and the Fractional (FR), (Nigmatullin, Omay and Baleanu, 2010) namely. These are 

shown in Figure 2.     

 

Figure 2. Figures for Alternative Filters-1 

 

HP Filter (GDP and Trend) 

 
HP Filter, Difference (GDP -Trend) 
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Figure 2. Figures for Alternative Filters-2 
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Figure 2. Figures for Alternative Filters-3 

 

Extended Kalman Filter (GDP and Trend) 

 

 

 

Extended Kalman, Difference (GDP and Trend) 
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Figure 2. Figures for Alternative Filters-4 

 

Fractional Filter (GDP and Trend) 

 

 

As seen from the figures as a common feature, there is a trend in a certain period with a structural 

break separating the series into two different parts. Since for the empirical analysis the most important 

variable is the dependent variable (which is the short-term interest rate), this variable is examined within the 

interest rates modelling where we investigate if the model is linear or not. If it is a linear model, the 

coefficient of the interest rate variable is expected to be significant, positive, and close to 1.  For this aim, in 

order to choose a suitable filter and examine stationarity, structural breaks and the linearity feature of the 

series, first we employ various stationarity tests some of which include structural breaks, and then compare 

their results shown in following table.       

 

Table 1. Stationarity Test 

 

 ADF  EG F EG t LNV KSS Sollis  

04 t 

Sollis 

04 F 

Sollis 

09 

OY 

Outgap HP -5,752 28,547 -5,991 -3,993 1,701 -4,085 8,369 12,250 -2,091 

Outgap KL -7,312 54,769 -8,624 -3,455 0,975 -3,446 6,378 2,353 -4,354 

Outgap EK -6,000 41,847 -7,458 -3,404 -0,147 -3,511 6,409 1,36N6 -4,740 

Outgap FR -5,112 26,093 -5,985 -3,287 0,444 -3,282 5,394 2,779 -3,026 

Infgap -3,605 4,557 -1,987 -2,953 -2,711 -2,036 4,327 4,416 -3,046 

Interest -1.405 2.336 -0.591 -3.613 -2.082 -2.976 6.606 3.834 -4.099 
Note 1: Critical Values: ADF: %5 level -2.89 and %10 level -2.56; EGF: %5 level 3.79 and %10 level 4.64; EGt: %5 level 6.30 and %10 level 5.27, LNV: %5 level -4.232 

and %10 level -3.909; KSS: %5 level -2.93 and %10 level -2.66; Sollis 04t: %5 level -3.417 and %10 level -3.169; Sollis 04F:%5 level 9.191 and %10 level 7.844; Sollis 09: 

%5 level 4.954 and %10 level 4.157; OY: %5 level -3.87 and %10 level -3.521. 

Note 2: ADF Test: Dickey and Fuller (1979), KSS test: KSS (Kapetanios, Shin and Snell, 2003), LNV Test: Leybourne, Newbold and Vougas, D. (1998), OY Test: Omay 

and Yıldırım (2014), EG Test: Enders and Granger (1998), Sollis 04 Test: Sollis (2004), Sollis 09 Test: Sollis (2009). 

According to the results of the ADF test, which is widely used for detecting unit root; all variables are 

stationary except interest rates.  But since we observed that there is a structural break in the series, the results 

of the ADF test are not dependable.  
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Therefore, the results of other tests gain importance such as the LNV test; which takes structural 

breaks into account, and the EG and the KSS tests; which indicate a non-linear stationary series if null 

hypothesis of unit root is rejected; and the Sollis 04, the Sollis 09 and the OY tests which include both 

structural break and non-stationarity.  

 

According to the test results of the EGt and the EGF, inflation and interest rates series are not 

stationary; while the LNV test shows that all variables are stationary except inflation rates, and the Sollis 04F 

and the OY exhibits that all series are stationary. According to these test results given above, neither linear 

models nor the models containing structural breaks are insufficient to reveal the relationships between 

variables. Therefore, if we examine the implied reaction function of the CBRT by using the Taylor rule, we 

need to construct a model which is suitable with this feature of the series containing both a non-linearity and a 

structural break. Therefore, detrending the series is a very useful tool to observe the series structure closely. 

The detrended figures are given below in Figure 3. 

 

Figure 3. Detrended Series
VIII
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Inflation Gap (Model B) 
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Output, Fractional Filter (Model A) 

 
                                                                                                                       Time (year) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The structural break in the series may be easily seen the figures above. There is a big structural break 

in the period starting from 2008 and continuing to the beginning of 2009. Particularly, in the interest rate 

series, the path of this non-linear structure may be traced around this break after which it exhibits a new trend. 

Hence, according the results of the composite hypothesis tests of unit root, we should construct a model which 

includes both a structural break and a non-linearity. Therefore, we don’t need to employ more tests for non-

linearity.       

 

Based on these results, in order to determine a suitable filter for the empirical study we estimate the 

model by using all the filters mentioned above
IX

. By doing so, if there is any relationship between the interest 

rates and the output gap, we capture this relationship which makes the estimation results more reliable. 

Additionally, in order to determine the exact relationship/correlation between variables within the model, and 

to examine if the policy implemented by the CBRT is forward-looking or backward-looking, we include the 

first and second lags of interest rate
X
  and the first lag and the 3-period lead of the of inflation

XI
 in the model.  

                                                           
IX

The estimation results given in Table 2 is only for the purpose to determine the suitable filter therefore we don’t 

interpret the results. 
X
The lags of the dependent variable are determined by the Akaike criterion. 

XI
Since in the literature given above the same specification is used for the lags and leads, in order to be in line with them 

andto make a comparison between the results we keep the same framework. Clarida et al. (2000) assumesFederal 

Reserve looks ahead one quarter for inflation, namely infgap (+3) in order to analyze its forward looking monetary policy 

reaction function (p.160).  
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Being consistent with the related study literature referred above, we have an approach to use 

backward and forward-looking variables simultaneously in order to explore which of them has more 

explanatory power, since they have different economic intuition and explanation.Further, we did not have any 

financial variables in our model since our main aim to determine if the CBRT has an asymmetric preference in 

its monetary policy and a non-linear reaction function. Consequently, the CBRT have announced in its yearly 

“Monetary and Exchange Rate Policies” statements that its main monetary policy instrument for financial 

stability objective is its reserve requirement, rather than its policy interest rate.  

 

The model specification is given below. 

 

Model: rt = C + ρ1rt-1 + ρ2rt-2+γoutgapt-1 + 1infgapt-1+ 2infgapt+3+ ɛt (2) 

 

Where rtis the short term nominal interest rate; rt-1 and rt-2are one lag and two lags of short term 

nominal interest rate, respectively; outgapt-1is one lag of output gap;infgapt-1is one lag of yearly inflation 

rate,infgapt+3is 3-period lead yearly inflation rate, and finally C is the constant term.  

 

Table 2. Estimation Results of Linear Reaction Function by Different Filters 

Model: rt= C + ρ1rt-1 + ρ2rt-2+γoutgapt-1 + 1infgapt-1+ 2infgapt+3+ ɛt (1) 

Coefficients Model 1* Model 2* Moldel 3* Model 4* 

C 0.019  0.020 0.021 0.019 

 (0.030)       (0.030) (0.030) (0.030) 

r (-1) 1.199 1.202 1.203 1.199 

 (0.089)     (0.089) (0.088) (0.090) 

r (-2) -0.217   -0.219 -0.221 -0.217 

 (0.088)      (0.088) (0.087) (0.089) 

Outgap (-1) -0.086   -0.149 -0.190 -0.0007 

 (0.198)      (0.214) (0.209) (0.002) 

Infgap (-1) 0.032  

 

-0.032 -0.033 -0.032 

 (0.021)      (0.021) (0.021) (0.021) 

Infgap (+3) 0.068  0.067 0.067 0.068 

 (0.022)       (0.021) (0.021) (0.022) 

D.W 1.984 1.987 1.993 1.983 

σ ̂ 0.071 0.071 0.071 0.071 

F (5,119) 1493.069 1496.827 1501.227 1492.485 

T-Stat (outgap) -0.036 -0.696 -0.911 -0.379 
Autocorrelation and heteroscedasticity-robust standard errors are given in parentheses ().  

*Model 1: HP Filter, Model 2: Kalman Filter, Model 3: Extended Kalman Filter, Model 4: Fractional Filter. 

As can be seen from Table 2, according to the F-statistics the EKF is the best fit for the model (among 

others it provides better result at F ((5,119) as 1501.2277)
XII

. In regards to t statistics, the EKF produces the 

most significant result, as well. According to their statistics and findings, since the regressions above employ 

all filters and produce similar results, we can conclude that the structure of the model is suitable. Özbek and 

Özlale (2005) state the EKF filter produces more significant results than that of others. Because of these 

coherent results given above, we decided to continue with using the EKF filter for the rest of the empirical 

analyses.   

 

                                                                                                                                                                                                   
Similarly, both Berument and Malatyalı (2000) and Berument and Taşcı (2004)follow the forward looking model of 

Clarida et al. (1998) and use 3 months inflation rate. Additionally, for Turkey Hasanov and Omay (2008) prefer to use 

t+3 data for inflation in forward looking rule in their study. 
XII

The results of F-statistics for the other filters are not low (differences are less than %1) and they may be used as well; 

but,the EKF filter is more suitable to catch the volatility in emerging markets according to related literature. 

Furthermorethe estimation statistics for the EKF is relatively better than other filtersare employed. Since the estimation 

of the non-linear models produces the same results, they are not given here. 
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In the literature given above, the reaction functions are estimated by using a linear and non-linear 

model based the Taylor rule. We also used these types of various models and reached the final version which 

has the best statistics according to their estimation results. Within this scope, first we estimated the linear 

model based on the conventional Taylor rule for the period of 2003:01-2013:10 by assigning dummy variables 

for the observed structural break during 2008-2009. Since it has been observed that the results of estimation 

with pulse dummy variables is not significant, we continued with constructing a model with intercept and 

slope dummies, and found that the nonlinear trend is significant. During this estimation process, we 

determined the threshold value for the interest rate variable was indicating a structural break during 2008-

2009, where we defined dummy variables before and after this structural break. 

 

Since both stationary tests, and the above-mentioned estimation results denoted a non-linear trend 

with a structural break; we decided to construct and estimate a non-linear model. In order to choose the proper 

nonlinear model, first we estimated our base model by using TAR (Threshold Autoregressive)
XIII

 and STR 

(Smooth Transition Regressive)
XIV

 models. Since it has higher F statistics than that of others, we interpret the 

results of the TAR model in this study. 
 

 The result of the model estimation is the same as stated in (2): 
 

rt = C+ρ1rt-1 +ρ2rt-2+γoutgapt-1+1infgapt-1+2infgapt+3 +ɛt      (3) 

 

In Table 3 below, we present the estimation results of the model in which we assign dummy (DUM)
XV

 

variables at the dates where we have observed pulses. 

 

Table 3. Estimation Results of Linear Model with Dummy Variables 

Model: rt = C+ ρ1rt-1 + ρ2rt-2 +γoutgapt-1 + 1infgapt-1 + 2infgapt+3 + δ1dum1 + δ2dum2 + δ3dum3 + δ4dum4+ɛt  

(2) 

Variables Coefficients Std Error t-statistics Prob. Values 

C 0.022  0.030 0.728 0.466 

r (-1) 1.194 0.090 1.324 0.000 

r (-2) -0.212 0.089 -2.379 0.018 

Outgap (-1) -0.298   0.222 -0.341 0.182 

Infgap (-1) -0.041  0.025 -1.607 0.110 

Infgap (+3) 0.072 0.026 2.768 0.006 

DUM1 -0.010 0.043 -0.243 0.807 

DUM2 -0.044 0.046 -0.963 0.337 

DUM3 0.007 0.044 0.159 0.873 

DUM4 0.052 0.049 1.050 0.295 

Estimation Method: 

LS 

D.W: 1.996 

Time Period:2003:03-

2013:07 

σ̂ : 0.071 

Obs. number:125 Degree of 

Freedom.: 115 

F (9,115): 823.348 

 

 

As can be seen from Table 3, while the estimation of output gap is insignificant, the 3-period lead 

yearly inflation rates are significant. Besides assigning dummy variables by using conventional methods, the 

observed pulse dated are not significant because there are permanent structural changes in series rather than 

sudden and temporary changes.  

                                                           
XIIIThreshold Autoregressive Model(TAR)has been introduced by Tong (1978) and improved by Stay (1989) ve Hansen 

(1996). 
XIV

STR (Smooth Transition Regressive) has been developed by Terasvirta (1994), which is includes processes of testing 

non-linearity and selection of proper model. 
XVWe make an analysis by using dummy for all possible dates we observed pulses but the results are the same. In table 3, 

the dummies are assigned as follow: DUM1: 2008M1-M3, DUM2: 2009M1-M3, DUM3: 2009M4-M6, DUM4: 

2008:M10-M12.  
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Then it was realized that pulse dummy variables are not suitable for this case. Therefore instead of 

having pulse dummies, we prefer to use dummies which emphasize a structural change after the pulse. As a 

result, we needed to add dummy variables, so as to reveal the structural change in the series. For this purpose, 

as may be seen in figures belonging to the series, it would be meaningful to assign two dummies, for 2008:06 

which is the median of 2008 and 2009; where we observe the structural changes process. In order to determine 

the exact dates for assigning the dummies, we estimated the non-linear trend as seen in the Table 4 below.  

 

Table 4.Estimation Results of Non-linear Trend 

Model: r̂ = α1 + α2 (1/ 1+e
– γ(t - τ)

) + ɛt      (3) 

Variables Coefficients Std Error t-statistics Prob. Values 

α1  2.990 0.011 251.931 0.000 

α2 -1.119 0.024 -47.710 0.000 

γ 0.211 0.063 3.347 0.001 

σ
2  

0.073  0.003 20.387 0.000 

τ  0.572 0.132 43.186 0.000 

Estimate Y - BFGS 

Data:181:01-311:01                              

Function Value:  209.735 Obs. number:130  

     

According the results shown in Table 4, tou (τ), the threshold parameter is estimated as 0.572 and is 

significant. This value indicates that the structural break happens at around the middle of the time series if we 

calculate it with the total number of data as 130x0.57 = 74. This data specifies the date as February 2009 for 

the structural break. Hence, we need to use dummy variables first for the period of 2003:01-2009:02 and the 

secondly for the period of 2009:03- 2013:10. After dividing the time series into two separate parts, we can 

assign both intercept and slope dummies. This threshold value refers the interest rate interval %13.55-12.95 

(antilog of 2.6354-2.5297).  Figure 4 exhibits the graph of this thresholdestimation. 

 

Figure 4. The Graph of Threshold Value 

 

Interest rate  

 
          Time (year) 

____St: t (Time space threshold value: 2,635-2,529) 

____ St: rt-1 (State space threshold value: 2.418)  

 

Table 5. Estimation Results of Model with Intercept Dummy Variable  

Model: rt =ρ1rt-1 + ρ2rt-2+γoutgapt-1+ 1infgapt-1+ 2infgapt+3+δ1dum1+δ2dum2+ ɛt (4) 

Variables Coefficients Std Error t-statistics Prob. Values 

r (-1) 1.173 0.089 13.172 0.000 

r (-2) -0.231 0.087 -2.654 0.009 

Outgap (-1) -0.163 0.207 -0.789 0.431 

Infgap (-1) -0.034  0.021 -1.621 0.107 

Infgap (+3) 0.055 0.022 2.509 0.014 

DUM1 0.148 0.072 2.053 0.042 

DUM2 0.095 0.048 1.966 0.051 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1.40

1.75

2.10

2.45

2.80

3.15

3.50

3.85
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Estimation Method.: 

LS 

 

Time Period:2003:03-

2013-07 

σ:̂ 0.070 

Obs. number:125 

D.W: 1.995 

Degree of 

Freedom.: 118 

F (6,118): 1280.141 

 

 

As may be seen in table 5, the estimation of the model with the intercept dummies is significant. In 

other words, the estimated model has two intercepts; before and after 2009:02. Besides, the estimation of 

forward-looking inflation being significant, it is similar to previous estimation. In order to add dummy 

variables to capture the non-linearity, we added a nonlinear trend variable (Nltr) to understand the effect of it 

on the model. The estimation of this model is given below:   

 

Table 6.  Estimation Results of Model with Trend Variable 

Model: rt =c + ρ1rt-1 + ρ2rt-2+γoutgapt-1 + 1infgapt-1+ 2infgapt+3 + δnltr̂+ ɛt (5) 

Variables Coefficients Std Error t-statistics Prob. Values 

C 0.0003 0.321 0.012 0.990 

r (-1) 1.178 0.089 13.244 0.000 

r (-2) -0.237 0.087 -2.712 0.007 

Outgap (-1) -0.175 0.207 -0.843 0.400 

Infgap (-1) -0.020 0.021 -1.141 0.255 

Infgap (+3) 0.053 0.0230 2.303 0.023 

Nlrt 0.050 0.028 1.787 0.076 

Estimation Method.: 

LS 

 

Time Period:2003:03-

2013-07 

σ:̂ 0.070 

Obs. number:125 

D.W: 2.001 

Degree of 

Freedom.: 118 

F (6,118): 1274.622 

 

 

As may be seen from Table 6, the estimation results are very significant. When we add the non-linear 

trend variable (Nltr) the model captures the non-linear part of it, as the coefficient of the dependent variable 

interest rate (rt) moves away from 1.0, and that sum of the coefficients of the one and two lags of dependent 

variable interest rate (rt) falls to 0,933.  Hence, these results prove that the series does not contain a unit root; 

but is a stationary in a non-linear form. These results have also been obtained from a unit root test done above, 

and they are proven in the estimation processes. The estimation of forward-looking inflation is significant in 

this analysis as well. 

 

After completing this analysis, we moved further by adding a slope dummy to the model to examine 

how the CBRT’s forward-looking inflation targeting. It is different in two periods as we previously observed 

in a linear model, in which it does not have backward-looking inflation targeting and does not have significant 

policy response to changes in the output gap. Now, we may estimate the model by adding slope and intercept 

dummies. 

 

Table 7. Estimation Results of the Model with Dummy Variable for Structural Change 
 

Model: rt = δ1dum1+δ2dum2+ρ1dum1rt-1+ρ2dum1rt-2+ρ3du2rt-1+ρ4dum2rt-2+γ1dum1outgapt-1 + γ2dum2outgapt-1 + 

1dum1infgapt-1+ 2dum2infgapt-1+3dum1infgapt+3 4dum2infgapt+3+ɛt    (6) 

Variables Coefficients Std Error t-statistics Prob. Values 

DU1 0.151 0.765 1.983 0.049 

DU2 0.133  0.066 2.022 0.045 

DU1r (-1) 1.148 0.094 12.154 0.000 

DU1r (-2) -0.206 0.090 -2.283 0.024 

DU2 r(-1) 0.141 0.092 12.392 0.000 

DU2r (-2) -0.224 0.089 -2.489 0.014 

DU1Outgap (-1) -0.136   0.259 -0.525 0.600 

DU2Outgap (-1) -0.200   0.352 -0.567 0.571 

DU1Infgap (-1) -0.008  0.027 -0.299 0.765 

DU1Infgap (+3) 0.024 0.028 0.827 0.409 

DU2Infgap (-1) -0.065  0.035 -1.850 0.066 

DU2Infgap (+3) 0.114 0.036 3.095 0.002 
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Estimation Method.: 

LS 

 

Time Period:2003:03-

2013-07 

σ̂ : 0.071 

Obs. number:125 

D.W: 1.981 

Degree of 

Freedom.: 113 

F (11,113): 695.743 

 

 

When we add slope and intercept dummies to the model, we have a better picture of the relation. The 

estimation of output gap is not significant before and after 2009:02 which is similar to the earlier results of the 

estimation of the linear model.  But when we examine the estimation results for inflation variables, after 

2009:02 CBRT have both backward-looking and more significant forward-looking inflation targeting policy 

which is contrary to the estimation results of linear model.  
 

i. Constructing the Non-Linear Model  
 

After having these results, we may continue with determining the non-linear model. After examining 

the composite null and alternative hypothesis of the unit root tests, we should define the model for structural 

breaks which have non-linearity features. For this aim, we employed Tsay (1989) and Tong (1978) super 

consistent threshold finding methods and estimated the TAR-ARDL (Threshold Autoregressive-

Autoregressive Distributed Lags) model. For the TAR model specification, we followed the model defined in 

Tsay (1989).  
 

ii. Estimating the TAR-ARDL Model 
 

As a first step, we used the first lag of dependent variable rt-1 as a state variable which is in line with 

the SETAR (Self-Exciting TAR). Within this framework, we defined the upper regime if the nominal interest 

rate was above the threshold value of rt-1in which CBRT has contractionary monetary policy and thelower 

regime if the nominal interest rate was below the threshold value of rt-1in which CBRT has expansionary 

monetary policy. The analyses in this direction are given as follows. First the result of the estimation of the 

threshold value by using error terms of the model is given below. 

 

Figure 5. Threshold Value Obtained by Using Error Terms 

 

 
Furthermore, the estimation results of the TAR-ARDL model by using the threshold value of rt-1thatwe have 

had from the previous estimation are given in the following table 8.  

 

Table 8. Estimation Results of TAR-ARDL Model 

 

Model: rt =CLow+CUp+ρ1Lowrt-1+ρ2Lowrt-2+ρ3Uprt-1+ρ4Uprt-1+γ1Lowoutgapt-1+γ2upoutgapt-1+1Lowinfgapt-

1+ 2Lowinfgapt+3+ 3upinfgapt-1 +4upinfgapt+3 + ɛt       (7) 

Variables Coefficients Std Error t-statistics Prob. Values 

C(Low) 0.196 0.062 3.156 0.002 

C(Up) 0.058  0.073 0.804 0.422 

Lowr(-1) 1.236 0.088 13.791 0.000 

Lowr(-2) -0.347 0.089 -0.900 0.0001 

Upr(-1) 1.301   0.094 13.825 0.000 

   
February 

           
2008    2009     2010          Time (year) 

 

0.512 

0.528 

0.544 

0.560 

0.576 

0.592 

SSR 
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Upr(-2) -0.330  0.091 -3.599 0.0004 

LowOutgap(-1) -0.119 0.338 -3.351 0.725 

UpOutgap(-1) -0.137  0.256 -0.536 0.592 

LowInfgap(-1) -0.053 0.034 -1.554 0.122 

LowInfgap(+3) 0.075   0.034 2.193 0.030 

UpInfgap(t-1) -0.022 0.026 -0.884 0.378 

UpInfgap(+3) 0.052 0.026 1.974 0.050 

Estimation Method.: 

LS 

 

Time Period :2003:01-

2013:07 

σ̂ : 0.067 

Obs. number:124 

D.W: 2.069 

Degree of Freedom.: 

112 

F (11,112): 725.392 

 

Low: Interest rate period below threshold: 2009:02-2013:10, Up: Interest rate period above threshold: 

2003:01-2009:02.  

 

As may be seen from the tables above, there isn’t a significant change in the structure as previously 

estimated. The estimated threshold value of the model, with the dummy for structural changes, is quite similar 

to the value of the interest rate where the date of the structural break occurred. The threshold value of 2,635-

2,529 obtained from the time space of the date of 2009:02 is also very close to the threshold value of 2.418 

obtained from the state space. These observations are piloted together in the following Figure 6.   

 

Figure 6 . Time and State Space Threshold Values 

 Interest rate 

 
          Time (year) 

____St: t (Time space threshold value: 2,635-2,529) 

____ St: rt-1 (State space threshold value: 2.418)  

 

While the blue line above shows the time space threshold value, the red line below stands for the state 

space threshold value. The lower regimeLowinfgapt-1which is after 2009:02 is estimated as -0.053 (prob: 

0.122) and is very close to being significant. As may be seen, two non-linear structures overlap each other in 

the Taylor equation. When we evaluate it with the estimation results above, we may state that only the 

forward-looking inflation targeting policy appears both in the upper and the lower regimes.   

 

By taking the advantages of the space and state space overlapping, we estimated the model based on 

the Taylor rule by using a smoothing transition method. Hence, we can compare the estimation results of the 

TAR model with other models’ estimations. We followed this approach to overcome the difficulties created 

by the GMM estimation of a non-linear model with instrumental variables to solve endogeneity problem. In 

this difficulty level, the approximation and choosing proper instrumental variables created some extra 

problems. Therefore, the model below was estimated by using the transition function obtained from the LNV 

test. The figure of the transition function is given in the following figure: 
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Figure 7. Transition Function: S (t,τ ) = 1/ 1+e
– γ(t – τ) 

= 1/1+e
-0.211 (t-0.57)

(8) 

 
Time (year) 

 

In order to identify a suitable model, there are some tests applied beforehand when estimating the 

STAR model. To this end, we have already completed choosing the proper linear model by using various 

filters. Similarly, our linear model with dummy variables and the TAR model estimation have had an 

important guidance for the model definition. Also, the step of the linearity tests contains useful information to 

specify the proper STAR model.  At this stage, we examined the whole structure in testing for unit root. As 

may be seen from the explanation from the alternative hypothesis for unit root tests, they included a non-linear 

stationarity. In this sense, we inferred from the tests we used that we may use the logistic function of the state 

dependent STAR model to estimate the monetary reaction function. With this information, we developed the 

following TV-STAR-ARDL model, and the result of its estimation is given below: 

 

rt = α0+  .2
𝑖=1  αi.rt-i + γ1outgap + β2infgap+ S(st: γ,τ), (α̃0+( .2

𝑖=1 α̃i.rt-i  + γ̃1outgap + β2̃infgap)  + ɛt,   

     (4) 

Where S(st:: γ,τ) = 1/ 1+e
– γ(St - τ)

, St = t.     

 

Table 9. Estimation Results of TV-STAR-ARDL Model 

Model: rt = C+δ1rt-1 +δ2rt-2+γ1outgapt-1 +1infgapt-1 +2infgapt+3 +δ3Srt-1+δ4Srt-2 +γ2Soutgapt-1 + 3Sinfgapt-1 

+4Sinfgapt+3 + ɛt  (9) 

Variables Coefficients Std Error t-statistics Prob. Values 

C (Up) 0.039 0.066 0.590 0.556 

Upr(-1) 1.292 0.123 10.482 0.000 

Upr(-2) -0.314 0.121 -2.583 0.011 

UpOutgap(-1) 0.237 0.192 1.233 0.221 

UpInfgap(-1) -0.168 0.019 -0.859 0.392 

UpInfgap(+3) 0.040   0.020 2.012 0.047 

C (Low)  0.167 0.065 2.567 0.012 

Lowr(-1) 1.221   0.115 10.534 0.000 

Lowr(-2) -0.336  0.117 -0.858 0.005 

LowOutgap(-1) 0.711  0.472 1.508 0.135 

LowInfgap(-1) -0.103 0.063 -1.631 0.107 

LowInfgap(+3) 0.168 0.069 2.436 0.017 

Estimation Method.: 

LS 

 

Time Period:2003:01-

2013-07 

σ̂ : 0.069 

Obs. number:125 

D.W: 2.103 

Degree of 

Freedom.: 114 
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As seen from table 9 above, the results of the estimation of the TV-STAR-ARDL/STAR-ARDL 

model prove the estimation results of the TAR model. There are two advantageous of these estimation stages: 

First, for the estimation of the model by the GMM we are not required to use a non-linear model. Secondly, it 

enables to test if the model is robust by using the STAR model specification test.  

 

In this following part of the study first, we estimated a non-linear hybrid model by the GMM to 

compare the results above and then secondly employ model specification tests. 

 

Table 10. Estimation Results of Model Using GMM Estimator 

Model: rt = C+δ1rt-1+δ2rt-2+γ1outgapt-1+ 1infgapt-1 + 2infgapt+3 +δ3Srt-1+δ4Srt-2+γ2Soutgapt-1+3Sinfgapt-1 

+4Sinfgapt+3 + ɛt. (10) 

Variables Coefficients Std Error t-statistics Prob. Values 

(C)Up -0.114 0.212 -0.540 0.588 

Upr(-1) 0.849 0.299 2.839 0.004 

Upr(-2) 0.175 0.333 0.527 0.597 

UpOutgap(-1) -0.138 0.729 -0.190 0.849 

UpInfgap(-1) -0.024 0.019 -1.262 0.206 

UpInfgap(+3) 0.078   0.040 1.934 0.053 

C(Low) -0.201 0.253 -0.792 0.428 

Lowr(-1) 0.859   0.242 3.549 0.000 

Lowr(-2) 0.160  0.327 0.490 0.623 

LowOutgap(-1) 1.772  31.564 0.056 0.955 

LowInfgap(-1) -0.059 0.094 -0.626 0.531 

LowInfgap(+3) 0.287 0.105 2.723 0.006 

Estimation Method.: 

Instrumental Variable  

Ins. Variable.: r(-1), r(-

2),  

Outgap(-1), Infgap(-1) 

Time Period: 2003:01-

2013-07 

σ̂ :0.050 

 

Obs. 

number:127 

D.W: 1.265 

 

Degree of Freedom.: 

100 

 

 

 

As seen from the Table 10, the estimation results of the model by the GMM are in line with the 

previous estimation results. According these estimation results, the coefficients of inflation variables are 

significant and bigger than the coefficients estimated by the TAR.  
 

iii. Model Specification Tests 
 

After confirming the specification of the model by comparing the estimation results of various 

methods; lastly, we also examined the validity of the model by using model specification tests (Eitrheim and 

Terasvirta, 1996) given below. 

 

Table 11. Test for Autocorrelation 

Degree of Freedom Calculated Value Level of 

F(1,114) 1.04404 0.30904765 

F(2,112) 1.02049 0.36374453 

F(3,110) 0.88259 0.45256176 

F(4,108) 0.94987 0.43824547 

F(5,106) 1.66121 0.15035463 

F(6,104) 1.78244 0.10980794 

F(7,102) 1.57977 0.14979502 

F(8,100) 1.64325 0.12205269 

F(9, 98 ) 1.54528 0.14286190 

F(10,96) 1.49010 0.15483584 

F(11,94) 1.59687 0.11222809 

F(12,92) 1.48637 0.14349474 
Ho: Null Hypothesis of no serial correlation, H1:  Alternative Hypothesis of serial correlation, Since Prob. no less then 0.05, Ho can not be rejected.  



Journal of Economics & Management Policy;   ISSN Applied (Print) Applied (Online)Vol. 1; No.1 May2020 

 

85 

Tablo 12. Test for Remaining Non-Linearity 

Degree of Freedom Calculated Value Level of significance 

F(34,100) 0.79906 0.76865818 

F(34,99) 0.69102 0.88923703 

F(34,98) 0.79330 0.77572357 

F(34,97) 1.38618 0.10978178 

F(34,96) 0.75419 0.82311013 

F(34,95) 0.94652 0.55886767 

F(34,94) 0.87685 0.66025288 

F(34,93) 0.94612 0.55949793 

F(34,92) 1.26194 0.19112993 

F(34,91) 1.37221 0.11963734 

F(34,90) 1.27433 0.18258810 

F(34,89) 0.99974 0.48337112 
Ho: No remaining non-linearity, H1:  there is remaining non-linearity. Since Prob. no less than 0.05, Ho can not be rejected 

As seen from tables 11 and 12 above, in the specified model there is no autocorrelation between 

variables and no remaining non-linear structure. Therefore it is not necessary to extend the model with 

variables other than the model contains. 

 

4. Concluding remarks 

 

In this study we searched for asymmetries in the monetary reaction function of the CBRT during the 

inflation targeting period. The results of the empirical analysis support our argument that it’s been a 

permanent structural shift in monetary policy of the CBRT after the global financial crisis to support the 

growth policy of the government as well as to reach the aim of financial stability along with its fundamental 

price stability objective. Hence, we find that the CBRT has an asymmetric preference in the implementation 

of its monetary policy. In other words, the CBRT has a different policy response in crisis/contraction periods 

then when compared with the normal/expanding phases of the economy. Therefore we have identified a non-

linear reaction function for the CBRT. Different estimation methods such as the Ordinary Least Squares 

(OLS) and the GMM and various linear and non-linear models such as the TAR and the STAR have supported 

this view based on their estimation results as well. We used the TAR model as a basis for our comments since 

it has a more significant explanatory power according to its statistics of estimations. 
 

The results of the empirical analysis show that in the time interval between 2008 and 2009, when the 

financial crisis affected the economies globally; a structural break happened with the CBRT’s monetary policy 

reaction function due to a rapid drop in its policy interest rate.  Because of this policy to support the output 

growth; the policy interest rates went below the threshold value which is estimated at between %13.55 and 

%12.95 on the dates of 2009:03 when the structural break occurred. Then during the following period, the 

short-term interest rates continued to be lower than this threshold value. Within this framework we estimated 

that the CBRT has a forward-looking inflation targeting before and after of the financial crisis, but this 

monetary policy is accommodative since the coefficients of them are estimated below 1 (Upinfgapt+3= 0.052 

and Lowinfgapt+3 = 0.075). 
 

On the other hand, while the estimation of backward-looking inflation targeting is not significant 

before the crisis of (2009:03); after the crisis and during the following period the short-term nominal interest 

rates are below the threshold value. Thus, the backward-looking inflation targeting of the CBRT also becomes 

apparent (Lowinfgapt-1= -0.053). These results imply that after the crisis, the CBRT’s monetary policy 

response is more sensitive to changes in inflation because it is concerned that keeping the policy rate very low 

for a long period for supporting the economic growth may create the risk of price increases. 
 

On the other hand, the CBRT did not have a significant monetary policy response to the output gap 

(Outgapt-1). The estimation results of linear models, including the one with dummy variables representing the 

structural break, also support these findings. Since the estimation coefficients of the output gap for both the 

upper and lower regime are not significant, we can infer that the CBRT don’t expect any inflationary pressure 

via economic growth.   
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Additionally, since the estimation of the lagged interest rates is significant for both regimes (Lowrt-1= 

1.236, Lowrt-2= -0.347, Uprt-1= 1.301, Uprt-2 = -0.330), we may state that the CBRT has a policy of adjusting 

interest rates gradually in response to changes in the economy by  considering the financial and economic 

stability. This means it has an interest rate smoothing (Clarida et al  1998, 2000),(Castro, 2008), (Levin, 

Wieland and Williams, 1999),  (Sack and Wieland, 2002).  

 

In the light of the results of these tests applied, there isn’t autocorrelation nor a remaining non-linear 

structure. Therefore, we conclude that there is no need to search for other non-linear models. 

 

The CBRT’s announcements related to its monetary policies during this period support these findings. 

The CBRT targets medium and long term price stability (forward-looking approach), and prefers not to react 

to short term volatility in prices by including the exchange rates and fluctuation in the economy; unless they 

change the midterm perspective. However, although these policies are valid for the normal course of the 

economy; if the circumstances indicate the extraordinary developments as we observed during the global 

financial crisis, it may change the course of its monetary policies to attain its financial stability objective and 

to support the government’s growth policies. In these circumstances, we may argue that our estimation of the 

monetary reaction function within the Taylor rule framework by using non-linear models, produces a very 

good proxy for the implementation of the CBRT’s monetary policies as announced. Accordingly, the CBRT’s 

estimated (implied) reaction function has two distinct features:  

 

The first period, which started with the implied inflation targeting in 2002 and came to an end when 

the global financial crisis hit the Turkish economy; can be defined as price stability is the only fundamental 

objective. 

 

The second period, which began with the observed adverse effects of the financial crisis in the 

Turkish economy during the last quarter of 2008 and the first quarter of 2009 and continues; is the financial 

stability augmented monetary policy implementation by the CBRT. During these two periods, realized 

inflation yearly rates have been above the official inflation rate targets. Therefore, we can infer that the 

CBRT’s monetary policy is accommodative as our empirical findings indicate.   

 

Hence, the abovementioned adjustments and changes in monetary policy result in a non-linear 

reaction function. Therefore, the non-linear model specification and its estimation in this study is a useful tool 

to help for analyzing the CBRT’s monetary reaction function which includes policy changes with structural 

breaks by identifying threshold values with dates they occurred and related changes in parameters.  
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