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Abstract 
In this study, main determinants of inflation in Turkey over the period 2002-2012 are investigated by using 
Vector Error Correction (VEC) Model. Motivation of the study is to understand driving factors behind the 
inflation phenomenon during the inflation targeting period that was started to implement at the begining of 2002. 
The results presented in this paper indicate that output gap and interest rate are main determinants of inflation in 
Turkey. Because short term interest rate is the main tool of monetary authority in inflation targeting, nefative 
effect of interest rate on inflation is important. Positive effect of output gap emphasize demand-pull inflation in 
Turkish economy. Exchange rate and import prices have no statistically significant effect on inflation. It shows 
that exchange rate pass through effects has decreased in this period. 
Keywords: inflation, vector error correction model 
JEL Classifications: C51, E52 
 
1. Introduction 
Turkey had dramatic inflation experience 
during 90’s. After the crisis in 2000 
November and 2001 February, a new 
program which is called the ‘‘Transition to 
a Stronger Economy’’ set fighting against  
inflation as the main goal of the economic 
policy in Turkey. To support for the main 
goal , the central bank was granted 
independence in 2001 and focused on 
reducing inflation to the targeted levels. 
Base money growth was settedas 
consistent with theinflation targets and the 
estimated GDP growth path, so it served as 
a nominal anchor. This framework 
formalized asimplicit inflation targeting 
was conducted between 2002 and 2005. 
During this period, official inflation rate 
and monetary targets were announced only 
oneyear in advance.The target rates were 
35% in 2002,20% in 2003, 12% in 2004 
and 8% in 2005 in the consumer price 
index. During theperiod of implicit 
inflation targeting, inflation which was at 
68% at the end of 2001 came down to 
7.7% at the end of 2005(Kara,2006: 11). 

During the implicit inflation-targeting 
period between 2002 and 2005, the  
adaptation to the floating exchange 
rateregime increased, fiscal dominance was  

 

weakened, financial markets started to 
deepen, and financial sector became 
lessfragile. Additionally, inflation targets 
were met for four years consecutively, the 
confidence in the economy was restored, 
andinflation expectations approached to 
targets. The progress made towards 
economic stability sparked the 
reversedollarization process. In 2005, 
significant steps were taken with regards to 
the improvement of the 
institutionalinfrastructure of the monetary 
policy (CBRT, 2006). As a consequence of 
these developments, Central Bank of 
Rebuplic of Turkey(CBRT) started to 
implement explicit full-fledged inflation 
targeting at the beginning of 2006. The 
end-year targets for 2006, 2007 and 2008 
were set as5%, 4% and 4% respectively. 
But in this period, targets were exceeded 
because of negative effects of the global 
financial crisis on Turkish economy. 
During the period of 2006-2008 inflation 
rose out from 7.7% to 10.0%. After this 
period, CBRT changed target rates to keep 
down expectations and to establish 
confidence for its policy. Therefore end-
year targets for 2009, 2010 and 2011was 
set as 7.5%, 6.5% and 5.5% respectively. 
But second half of 2010 a new monetary 
policy framework which is called 
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“Monetary Policy Exit Strategy” was set 
off to decrease effects of global crisis on 
Turkish economy and this framework was 
implemented from November of 2010. In 
this new framework,  CBRT introduced a 

new goal as financial stability additional to 
price stability. Monetary policy achieved 
to reduce inflation at lower levels up to 
now but it’s still not at acceptable levels 
(Graph 1). 

Graph1. Inflation in Turkey (2002-2012) 

 

This paper tries to estimate the 
determinants of inflation in Turkey for the 
time period of 2002-2012. The rest of 
paper is organized as follows: Section 2 
gives a short literature review related to 
inflation process in Turkey. Section 3 
provides a basic information on estimation 
method and develops the model. Finally, 
Section 5 concludes the paper. 

2.Literature Review 
In macroeconomic theory, there are two 
main economic school which defend 
different views to explain main reasons of 
inflation. One of them is Monetarism and 
Monetarist economists argue that inflation 
is always and everywhere a monetary 
phenomenon. Other one is the Keynesian 
school and Keynesian economists argue 
that main determinant of inflation is 
aggregate demand rather than money 
supply. In literature, there are number of 
causes of inflation. Expansionary monetary 
or fiscal policycause inflation and this type 
of inflation can be referred to as demand-
pull inflation. Rises of input prices in 
production cause inflation known as cost-

push inflation. Prices of imported goods 
and services can be raise because of 
inflation in other countries and raising 
exchange rate. So it causes inflation in 
domestic economy. It’s called import-
induced inflation. 

Empirical studies on Turkish economy 
generally examines the relationship 
between inflation and interest rate and 
exchange rate which are known pass 
through effects in the literature. We also 
take into account other reasons of inflation 
are generally acccepted monetary 
expansion and excess demand(positive 
output gap). 

Gul and Ekinci (2006) uses Johansen co-
integration technique and Granger 
Causality test to investigate the 
relationship between nominal interest rates 
and inflation for the period of 1984-2003. 
They find a causal unidirectional 
relationship between inflation and interest 
rates. Gul and Acikalin (2008) find that it 
is possible to determine the long term 
relationship between inflation and interest 
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rate using Johansen co-integration test for 
the period of 1990-2003. Their results 
show that there is a strong Fisher effect in 
this period. Another study which tests 
validity of the Fisher hypothesis over the 
period 1989-2008, Yilanci (2009) uses 
nonlinear co-integration test and Engle-
Granger’s co-integration test. He finds that 
there is no evidence supporting the Fisher 
effect. Kose et.al. (2012) examines the 
relationship between nominal interest rates 
and the expected inflation rate for the 
period of 2002-2009. They use the test of 
cointegration rank with a trend-break and 
exogeneity tests. Their findings show that 
monetary policy rates depend on 
inflationary expectations and the weak 
form of the Fisher effect is valid. 

Empirical studies that examine exchange 
rate pass-through in Turkey emphasis on 
domestic price inflation and investigate the 
reaction of consumer prices to changes in 
the nominal exchange rate in Turkey. The 
general finding of these studies, 
includingLeigh and Rossi (2002), Arbatli 
(2003), Kara et. al. (2007), and Kara and 
Ogunc (2005), is that the exchange rate 
pass-through to Turkish domestic price 
series are incomplete. Tekin and Yazgan 
(2009) extends this literature by focusing 
exclusively on the behavior of the prices of 
internationally traded goods in response to 
changes in the exchange rate. They uses 
cointegration analysis and error correction 
equations to distinguish between short and 
long-run degrees of pass-through. 
However, differently from the above 
literature they model both import and 
export prices in a multivariate 
cointegration framework. They find that 
the degree of passthrough in import prices 
is higher than the one of export prices. 

3. Empirical Analysis  
In this study, different domestic and 
external causes of inflation are examined 
becausedifferent sources can cause 

inflation simultaneously. We use a 
combination of theories and develop a 
theoretical model of inflation below: 

( ), ex,M1,imp, ygapf rπ =  

where inflation(π) is depend on policy rate 
(r), reel exchange rate (ex), money 
supply(M1), import prices(imp) and output 
gap(ygap). 

The vector autoregressive (VAR) model is 
a general framework used to describe the 
dynamic interrelationship among stationary 
variables. So, the first step in time-series 
analysis should be to determine whether 
the levels of the data are stationary. If not, 
we need to take the first differences. 
Usually, if the levels (or log-levels) of time 
series are not stationary, the first 
differences will be.  

If the time series are not stationary then the 
VAR framework needs to be modified to 
allow consistent estimation of the 
relationships among the series. The vector 
error correction (VEC) model is just a 
special case of the VAR for variables that 
are stationary in their differences. The 
VEC can also take into account any 
cointegrating relationships among the 
variables. 

In this study, several statistical methods 
and econometric tests are used to 
investigate determinants of inflation in 
Turkey. These are Augmented Dickey-
Fuller (ADF) Unit Root test, Johansen co-
integration test, Vector Error Correction 
Model (VECM), impulse response 
functions and variance decompositions. 

In our model, the variables are price level 
(P: consumer price index), money supply 
(M1), output gap (GDP: HP filtered), 
interest rate (IR: policy rate), import prices 
(IMP:unit value of import) and reel 
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exchange rate RER. We use quarterly data 
for period 2001:Q1 – 2012:Q4 and all the 
data obtained from Turkish Central Bank’s 
electronic data base. All series converted to 
log-form except interest rate. 

Firstly, ADF unit root test conducted to 
test stationarity of the series. The 
testresults are given in the Table 1. 

 
Table 1. ADF unit root test results 

 Level First Differences 
Variable Lag t-stat Probability Lag t-stat Probability 

ln CPI 5* 1.907 0.631 4 6.395 0.000 
ln GDP 2 1.931 0.316 1 25.056 0.000 

IR 1 2.160 0.225 0 4.300 0.001 
ln RER 0 2.101 0.245 0 7.417 0.000 
n IMP 2* 2.242 0.455 1 5.172 0.000 
ln M1 0 1.985 0.292 0 7.992 0.000 

* includes trend 
 
Table 1 shows that all the variables are stationary at first differences at 1 per cent level. 
In the second stage, we investigate that whether there is a cointegration in the series or not. 
Johansen Cointegration test used for this purpose.The results are given in Table 2. 

Table 2. Co-integration results 

Cointegrating 
relations 

 Trace 0.05 Max-Eigen 0.05 

Null 
hypothesis 

Eigenvalue Statistic Critical 
Value 

Statistic Critical 
Value 

None 0.905778 195.8177 95.75366 99.20839 40.07757 
At most 1 0.594275 96.60930 69.81889 37.88733 33.87687 
At most 2 0.457131 58.72196 47.85613 25.65730 27.58434 
At most 3 0.392239 33.06467 29.79707 20.91489 21.13162 
At most 4 0.148625 12.14978 15.49471 6.757930 14.26460 
At most 5 0.120479 5.391850 3.841466 5.391850 3.841466 

 
Trace statistics for null hypothesis for no 
cointegration relations is rejected at 5 per 
cent level. Maximum – Eigen statistic also 
confirmed that the null hypothesis is 
rejected at 5 per cent level. This results 
imply that there is a cointegrating 
relationship among the variables. 

We use the vector error correction model 
because (1) the time series are not  
stationary in their levels but are in their  
 

 
differences (2) the variables are 
cointegrated.   

The following model is used  

1 1 1ln ( lnt t kCPI GDPα γ β −∆ = + +  

2 3 4ln ln lnt k t k t kIR RER IMPβ β β− − −+ + +  

5 5ln 1 ) lnt k t k tM CPIβ β υ− −+ + ∆ +  
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After estimation VEC model, we use 
impulse-response graphs and variance 
decomposition to analyze the dynamic 
property of the model. Figure 1 shows the 
response of inflation rate to a standart 
deviation shock to the output gap, money 
supply, policy rate, exchange rate and 
import prices.  
Impulse-response graphs show that there 
are three main determinants of inflation. 
Interest rate has negative effect on inflation 
as expected. Interest rate is the main tool of 

monetary policy in Inflation Targeting 
Regime. Its effect arise after two quarter 
and continue during eight quarter. When 
the output gap raises, inflation also starts to 
raise. It shows that there is demand-pull 
inflation in Turkish economy. Monetary 
expansion also raise inflation. But it is 
related to interest rate decisions of 
monetary authority. While exchange rate 
has small negative effect on inflation, 
import prices have also small positive 
effect on inflation. 

 
Graph 2. Response of CPI to standart deviation shocks 

 

Response to Cholesky One S.D.Innovations 
Response of LP to LP  Response of LP to IR 

Response of LP to LMP  Response of LP to LM1 

Response of fLP to LRER  Response of LP to LYGAP 
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Table 3 shows that the variance 
decomposition over the 10 quarters. The 
values in the table indicate the percentage 
contribution of innovations in each of the 
variables in the systems of variance of 
inflation. The large part of the variance in 
inflation is from itself.  This variance 
partly reflects the impact of variables not 

included in the model. Output gap and 
interest rate also have effects on the 
variance of inflation. Effects of interest 
rate arise after one period and increase 
over 8 period. Effects of output gap also 
arise after one period and continues about 
9% over the 8 period.  

Table 3. Variance Decomposition of LP 

 Perio
d S.E. LP IR LIMP LM1 LRER LYGAP 

 1  0.012009  100.0000  0.000000  0.000000  0.000000  0.000000  0.000000 
 2  0.018274  96.09205  0.479990  0.171354  0.878731  0.099066  2.278809 
 3  0.027036  88.12480  0.944592  1.679983  0.943853  0.048394  8.258374 
 4  0.033319  84.60583  1.611965  2.558828  0.852880  0.136244  10.23425 
 5  0.039786  82.71062  3.166185  2.176977  2.381964  0.437047  9.127209 
 6  0.044524  81.92026  3.630687  1.843311  3.044794  0.431746  9.129198 
 7  0.049701  79.92214  3.951073  1.672115  4.596638  0.366702  9.491328 
 8  0.054095  79.59033  4.002172  1.596550  4.841721  0.359623  9.609600 
 9  0.058650  79.44929  4.392688  1.424833  5.255207  0.369597  9.108387 
 10  0.062560  79.51199  4.517391  1.282498  5.323216  0.350888  9.014019 

 
 
4. Conclusion 

In this study, main driving factors of 
inflation in Turkey are investigated by 
using VEC model. Different domestic and 
external causes of inflation are examined 
because different sources can cause 
inflation simultaneously. We use a 
combination of theories and examine 
effects of exchange rate, interest rate, 
import prices, money supply and output 
gap on consumer price inflation. 

We use the vector error correction model 
because  the time series are not stationary 
in their levels but are in their differences 
and the variables are cointegrated. After 
estimation VEC model, we use impulse-
response graphs and variance 
decomposition to analyze the dynamic 
property of the model.  

Inflation targeting regime has been 
implemented since 2002 in Turkey and the 

main tool of monetary policy is short term 
interest rate. Results show that interest rate 
tool is effective tool. It has negative effect 
on inflation as expected. Output gap has 
positive effects on inflation. It shows that 
there is demand-pull inflation in Turkey. It 
means that Central Bank of Rebuplic of 
Turkey uses interest rate to control excess 
demand. Effects of import prices and 
exchange rate on inflation are not 
meaningfull. It means that pass through 
effects to domectic prices has decreased in 
this period.  
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