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ABSTRACT 

The purpose of this paper is to analyse and test econometrically  whether monetary policy 

follows Taylor rule since the adoption of inflation targeting by Turkey in 2006. Our estimates 

of the Taylor rule yield two significant findings: the Central Bank of Republic of Turkey ‘s 

policy rate decisions respond to changes in inflation, but policy response is unlikely to be 

explained by the real economy fluctuations. We conclude that under inflation targeting, in 

Turkey, the interest rate, inflation rate and output level relationship did not move consistent 

with the Taylor rule.  

 

Keywords: Taylor’s Rule, the Auto-Regressive Distributed Lags (ARDL) model, Monetary 
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INTRODUCTION 

Monetary policy is one of the essential economic instrument that is used to achieve high 
employment, stable prices, and rapid growth goals in the economies. 
Taylor rule is one of the monetary policy regime famed  by the US economist J. Taylor (1992) 
based on US data and claims that the Central Banks sets the short-term interest rates in response 
to inflation and output gap. The inflation output refers to  deviation of price levels from 
expected inflation and also output gap defined as how much output deviate from its potential.  
The formula used for the Taylor rule can be defined as follows: 
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i=r+π+h(π-π*)+g(y-y*) 
where  
i  is the ”equilibrium” nominal interest rate,  
r is the nominal interest rate for long term goals 
π is  actual inflation rate 
π* is  expected inflation rate 
 y  is the logarithm for GDP 
y* the logarithm of potential GDP 
h and g are the expectation operator, respectively. 
According to this formula, the short-term interest rate should be changed when the ex-ante 
inflation  deviates from the expost inflation  or  actual GDP is not equal to full-capacity output. 
Central Bank of Republic of Turkey has been followed an inflation targeted monetary policy 
since 2006 and inflation targets are jointly determined with the Government as point targets. 
Responsibilities of the Central Bank can be summerized as follows: 
-Price Stability 

-Financial Stability 

- Exchange Rate Regime 

For this reason, central bank generally tends to use interest rates for controling  inflation 
and economic growth. 

Inflation rates in Turkey have dropped considerably since the 2002, coming from an average of 
%29, 7 percent in 2002 down to 6.4 percent in the 2010. However, Turkey has never 
succeeded on maintaining targeted inflation rate except  2004 target rate. So, the central 
bank has always forced to increase its interest rate to maintain a stable price level. But criticizes 
involve mainly about CBTR that high interest rates discourage economic growth by decreasing 
the investments. 
We test whether Taylor rule is valid for Turkey by using the Gregory-Hansen co-integration 
and  Autoregressive Distributed-lagged (ARDL)   for Turkey over the period 1995–2015.  
This study is organized as follows. Section II shows review of literature.  Data and methodology 
are described in Section III. Section IV statetes empirical results and section V summarize the 
conclusion of the study. 
 

2. LITERATURE REVIEW 

Taylor rule has been the subject of  several econometric analysis since the publication of John 
B. Taylor's article for the US economy in 1993. The policy behavior of central banks in many 
developed and emerging economies have been tested by the Taylor's proposed monetary policy 
response function. Table 1 summarized  empirical findings of the selected studies about the 
Taylor rule  in the literature. 
The existing literature on  Taylor Rule in Turkey can be categorized into twogroups. While 
Ongan (2004), Onur (2008), Teles and Zaidan (2010), Çağlayan and Astar (2010), Erdem ve 
Kayhan (2011), Küçükaksoy et all. (2018) found the evidence that monetary reaction function 
for Turkey asserts the validity of Taylor’s rule, Kesriyeli and Yalçın (1998), Kaytancı (2005), 
Kaytancı (2005),Lebe ve Bayat (2011), Uslu and Özçam (2014), Bal et. all (2016) found no 
consistent evidence that interest rate tends to move according to Taylor. 
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Study Method Main Finding: 
 The validity of Taylor 
rule forTurkey 

Ongan (2004) Theordinaryleastsquare 
(OLS)method 

Yes 

Onur (2008) Cointegration- Granger Yes 
Teles andZaidan (2010), State-space model Yes 
Çağlayan and Astar 
(2010) 

MultinominalLogit model Yes 

Erdem ve Kayhan 
(2011) 

Thevectorautoregression 
(VAR) model 

Yes 

Küçükaksoy et all. 
(2018) 

Theordinaryleastsquare (OLS) 
methodandthegeneralized method of 
moments (GMM) 

Yes 

Kesriyeli and Yalçın 
(1998) 

Theordinaryleastsquare (OLS) No 

Kaytancı (2005) Thevectorautoregression 
(VAR) model 

No 

Aklan 
andNargeleçekenler 
(2008) 

 Thegeneralized method of moments 
(GMM) 

No 

Lebe ve Bayat (2011) Thevectorautoregression 
(VAR) model 

No 

Uslu andÖzçam (2014) Theordinaryleastsquare (OLS) No 
Bal et.all (2016) Theordinaryleastsquare (OLS) No 

Table-1. Review of the empirical literature 

 

III. DATA AND METHODOLOGY 

This study uses quarterly data of nominal interest rates, inflation gap, and the output gap 
covering the period 2006Q1 - 2018Q2 in Turkey. Nominal Interest rate is used to estimate 
Taylor’s Rule (Taylor, 1993) to determine the impact of inflation gap and output gap on the 
nominal interest rates.  
The Nominal interest rates series were obtained from Central Bank of Turkey. The inflation 
gap is obtained by subtracting inflation targets from the series of inflation data obtained from 
the Central Bank. The output gap series is generated   from the traditional HP ( the Hodrick-
Prescott) filter method .  Nominal Interest rate, Inflation gap and the Output gap are denoted as 
NRT, INFGAP and OUTGAP respectively. 
To estimate the ADRL model for the determination of the impact of Inflation gap and Output 
gap on Nominal interest rates, the study firstly tested for unit root, then for evidence of structural 
breaks in any of the variables, this was followed by the Gregory-Hansen co-integration test and 
finally estimates of the Auto-Regressive Distributed Lags (ARDL) model for Short-Run and 
Long-run Error Correction Model (ECM).  
In empirical analysis, the stationarity of the three series is investigated. Testing for stationarity 
is done using the augmented Dickey Fuller (ADF) and Phillips and Perror (PP) test.Afterwards, 
the order of integration of all series is investigated for the existence of the long-run relationship 
between any of the variables by employing the Bound Test Pesaran et al (2001). The Bound 
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test is necessary because the results of the stationarity tests of the three variables showed that 
only OUTGAP is stationary atlevel values where as NRT and INFGAP are stationary in the 
first difference. The Bound test results showed the existence of co-integration. However, due 
to structural breaks in the series, the results of the Bounds test is inconsistent. Therefore we 
used of the Gregory-Hansen co-integration test for structural breaks which confirms the 
existence of structural breaks in the series. 
 Finally, we estimate ARDLmodels. Due to the structural break in the first quarter of 2009 
probably resulting from the financial crisis in 2008, a dummy variable (with code 1from 
2006Q1-2008Q4 and 0 from 2009Q1-2018Q2)  is introduced and interacted with each of our 
regressors.  
 

IV. EMPRICAL RESULTS 

IV.1. Unit Root test 

First, the stationarity characteristics of the series is investigated. To do this we employ the 
Dickey Fuller (1979) and Phillips and Perron (1988). The results of the stationarity tests are 
given in Table 1: 
 

According to Table 1: 
 For ADF and PP tests, the null hypothesis suggests that the series include unit 

roots (Non-Stationary). The computed t-statistics for NRT,INFGAPand 
DUMMY are less than the critical values in their level forms for ADF test. 
Hence we fail to reject the null hypothesis, suggesting that the Nominal interest 
rate,Inflation gap and as expected DUMMY are non-stationary in their level 
form. However the results of the first difference variables show that ADF t-
statics for these three variables are stationary at 10%, 5% and 1% levels. Output 
gap is stationary in the level form.  The stationarity of these variables after first 
difference indicates that they are integrated of order I(1), according to the 
augmented Dickey Fuller test.  
 

 For the PP test, the t-statistics for NRT,INFGAP and DUMMY are less than the 
critical values at level values and the results of the first difference of 
NRT,INFGAPand DUMMY variables are stationary at 10%, 5% and 1% levels. 
This indicates that NRT,INFGAP and DUMMY series are I(1). Hence consistent 
with the ADF results. However OUTGAP is stationary in the level form. Thus, 
the calculated t-statistics for OUTGAP is greater than critical values at 10%, 5% 
and 1% at level values. 
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Unit root test results (ADF)    

At Level
  

NRT INFGAP OUTGAP DUMMY  

With Constant t-Statistic -2.123 -2.158 -3.973 -1.745  
 

Prob. 0.2352 0.2217 0.0016 0.4079  
   

***   

At First Difference
  

D.NRT D.INFGAPD.OUTGAPD.DUMMY  

With Constant t-Statistic -4.358 -4.226 -3.504 -4.848  

Prob. 0.0004 0.0006 0.0079 0.0000  

*** *** *** ***  

Unit root test results (PP)    

At Level

NRT INFGAP OUTGAP DUMMY  

With Constant t-Statistic -1.456 -2.068 -8.310 -1.695  

Prob. 0.5550 0.2574 0.0000 0.4338  

***   

At First Difference
  

D.NRT D.INFGAPD.OUTGAPD.DUMMY  

With Constant t-Statistic -5.875 -5.716 -11.654 -6.928  

Prob. 0.0000 0.0000 0.0000 0.0000  

*** *** *** ***  
Notes: (***) significant at the 1%, *MacKinnon (1996) one-sided p-values 

Table-2.Unit Root Tests 
 

IV.2. Bound test 

The stationarity tests of the series was followed by Bound Test for co-integration between NRT, 
INFGAP and OUTGAP using the Bound Test approach developed by Pesaran et al.(2001). For 
testing the existence of co-integration between variables.The Wald or F-statistic in a 
generalized Dickey Fuller type regression is used. The Null hypothesis for this test is that there 
is no level relationship among the variables. We calculated the F-statistic and compared it with 
the lower and upper critical levels. If F-statistic is greater than the critical value of the upper 
bound I(1), then there exist co-integration. Thus rejecting the null hypotheses. That is, there is 
long-run relationship between variables and we need to estimate a long-run Error Correction 
Model. If the calculated F-statistics is lower than the critical value of the lower bound I(0), there 
is no co-integration  between the series. (Narayan and Narayan, 2004). If the calculated F-
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statistic is between the lower bound I(0) and the upper bound I(1) critical values, this implies 
inconclusive results. Thus no exact opinion can be made (Karagol, Erbaykal and Ertugrul, 
2007). 
According to Table: 2 The F-statistic value calculated 5.636 is greater than the critical values 
of 3.35, 3.79 and 4.68 of the upper bound at 10%, 5%, and  1% respectively. Thus we reject the 
Null hypotheses at 10%, 5%, and  1% level.However, due to the existence of structural break 
in the series, we consider to perform the Gregory-Hansen Co-integration test for structural 
breaks. 
 

Test Statistic Value k
F-statistic 5.636 2 
Null Hypothesis: No long-run relationships exist 

Table-3. ARDL Bounds tests for co-integration 

 
IV.3. Gregory-Hansen co-integration test for structural breaks.  

In our study, we observed a structural break following the 2008 crisis. Given that if variables 
are integrated at different orders as in our case, the bounds test is used. However, with breaks 
in any of the series, NRT and INFGAP in our case (see Figure 1), Bounds test for co-integration 
will yield inconsistent results. We therefore use the Gregory-Hansen test designed for co-
integration  
testing when controlling for structural breaks in the series. This extends the Engel and Granger 
(1987) approach that involves testing the null hypotheses of no co-integration against an 
alternative of co-integration with a single-break in an unknown date. The null hypotheses is 
rejected if the absolute value of the Zt, ADF and Zastatistic is greater than the critical value. If 
the null hypotheses is rejected, there is a linear combination of the variables that exhibits stable 
properties in the long-run even with structural breaks. This concept is used in our study as it 
helps to define the existence of a long-run equilibrium to which the variables converge over 
time.  
The result from the Gregory-Hansen test for structural breaks identified 2009Q1 as the break 
point in the series. The establishment of a structural break by the test suggested estimation of 
an ARDL-ECM. Table 4 presents the results of the Gregory-Hansen co-integration test for 
structural breaks. 
 

 ADF Zt Za 
Statistic   Break 
Point 

Statistic   Break 
Point 

Statistic  Break 
Point 

Change in Level -4.59      2009Q1 -4.642009Q1 -30.50    2009Q1 
Change in Level and 
Trend 

-4.972014Q1 -5.02 2014Q1 -33.182014Q1 

Change in Regime      -4.502008Q3 -4.552008Q3 -29.52 2008Q3 
Notes: (*) significant at 10% 

Table-4. Gregory-Hansen Co-integration Test Results 
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IV.4. ARDL (ECM) 

In this study, we adopt the error-correction model (ECM) developed by Pesaran, Shin and Smith 
(2001) within an autoregressive distributed lag (ARDL) framework. 
If  cointegrating relationship has found among the variables, then they must have an error 
correction representation wherein an error correction term (ECT) must be incorporated in the 
model (Engle and Granger, 1987). 
This model is robust to the stationarity property of the variables in their level form. The 
conditional ECM to estimate is given by: 

∆NRTt   0  1ECt 1  2i∆NRTt i   3i∆INFGAPt-İ  4i∆OUTGAPi-1  t     

Where   NRT is nominal interest rate, INFGAP is inflation gap, and  OUTGAP refers to output 
gap. 
For the determination of the optimal lag length for the ARDL model, a maximum lag number 
of 3 is determined and the ARDL (1 0 0 0 0 0) model is selected, employing the Schwarz 
Criterion (SC). The estimated Short-run, Short-run ECM and Long-run ECM coefficients using 
the ARDL (1 0 0 0 0 0) are presented in Table 4.  According to diagnostic checks, there are no 
serial correlation and the model is stable, and the model has no heteroskedasticity problem. 
 
 
IV.4. 1. Short-Run 
In the short-run the increase of 1% in inflation gap will lead to 0.41 increase in nominal interest 
rates. However, output gap is not significant at a determinant of nominal interest rates in the 
Short-run at 5% significance level, ceteris paribus. This implies that INFGAP has a positive 
impact on nomional interest rates in the short run.. 
 
IV.4. 2. Long-Run 
The long-run coefficient obtained from the ARDL-ECM (1 0 0 0 0 0) model, the Adjustment 
factor, ECM (-1) shows that the expected negative sign of the ECM is of great importance and 
it is significant at 5% level. The coefficient of ECM = -0.4189, imply that deviation from the 
long-run equilibrium Nominal interest rate is corrected by 45% by the following year. In the 
long-run, INFGAPis significant at determining norminal interest rates at 5% significance level 
but with a much lesser magnitude when compared to its impact in the short run. However, 
OUTGAP is not significant at 5% level in deermining norminal interest rates. The results is 
shown in the Table 5. 
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chi2 (A) 1.092 [0.2961] 
chi2 (B) 29.32 [0.0411] 
 
*Notes: chi2(A),Breusch-Godfrey LM test of residual serial correlation; chi2(B), Based on a 
white test for homoskedasticity. 

Table-5: Test Results of ARDL Model 

 
lags(p)   chi2 df Prob>Chi2 
3 2.865 3 0.4130 
 

                        H0: no serial correlation 
 

Table-6. Breusch-Godfrey LM test for autocorrelation 

   
 Short-Run Long-Run ECM with Breaks 

ECM (-1) 0.9499*** -0.4489*** 
 (0.0431) (0.1400) 
   

D.INFGAP 0.4055***  
 (0.0971)  

D.OUTGAP 3.9157  
 (3.9881)  

C 0.3465  
 
 

Estimated Long-Run Coefficient 

(0.4409) 
 

 

LR: INFGAP  0.03808** 
  (0.0168) 

LR: OUTGAP  -10.6949 
  (14.2344) 

LR: DUMMY  4.3657 
 

Estimated Short-Run Coefficients 
 (2.8675) 

SR: D.DUMMY   
   

SR: CONSTANT  2.7096*** 
  (0.9781) 

Observations 49 49 
R-squared 0.9161 0.4460 

   
 
 

Diagnosis check 
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This show that there is no serial correction at 1%, 5% and 10% significant levels.  

CUSUMSQ Test for Stability 

To check the structural stability is used the test of Cumulative Sum of Square which detains the 
departure of parameters from reliability. The model is within the 5% bound from the 
CUSUMSQ test this implies that the model is stable because test statistics are within the bound 
values. 
 
 
 

 

 
Figure 1: Cumulative Sums of Squares of Recursive Residuals 

 
 
 
V. CONCLUDING REMARKS 
The contribution of John Taylor into monetary economics popularly named by economist  as 
the Taylor rule . The Taylor rule is a simple equation that describe the interest rate as a 
dependent variable of inflation and output gap. The Taylor rule can be used as a guide for 
monetary policy.  
This study focused the relationships among the interest rate, inflation and output  in Turkey 
over the period 2006–2018. The dynamic causal relationships among variables is investigate by 
applying the bounds testing (ARDL). The bounds tests suggest that the variables are not bound 
together in the long-run when the inflation and output gap are the dependent variable. Then 
Gregory and Hansen tests are being applied to test the possible structural breaks in Taylor rule 
functions. We found that the variables are cointegrated with a structural break occurring in the 
first quarter of 2009. Autoregressive Distributed Lag (ARDL) approach and Error Correction 
Model (ECM) were employed to determine the effects of inflation and output gap variables on 
nominal interest rate in long run and short run. Our results reveal that there is an equilibrium 
relationship between interest rate and inflation output, the influence of the output gap is 
insignificant.  The stylized fact of the study shows that monetary policy sets the interest rate to 
stabilize prices but it has no handle on productivity and real economic growth. Results obtained 
from this study will be used to provide evidence that monetary policy’s reaction of the Central 
Bank highly depends on inflation priorities rather that productivy  
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