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Abstract – In this paper, the tendency properties of Turkish real effective exchange rate with an inaction band are examined in 

nonlinear nature. The general SETAR (3) model is used. This is a convenient way of presenting the inactivity band caused by the 

transfer costs and other factors. In this modelling, the stationarity is defined globally which is allow to unit root in the corridor 

regime but the outers regimes must be a mean reverting process. The data are used de-meaned and de-trended form. For de-meaned 

data, we execute both the linearity and the stationarity tests. For de-trended data, only the linearity test is executed. According to our 

empirical results, the statistical evidence is poor for the validity of PPP in even nonlinear nature. The null of unit root is not rejected 

for the CPI based reel effective exchange rate and it is rejected only 5% significance level for PPI based one. However, take into 

account possibility of the existence of trend component, Turkish real effective exchange rates are well characterized by nonlinear 

process with inactivity band and a tendency property. While these findings support the transaction costs hypothesis, they do not 

strongly support the validity of the PPP hypothesis.         
Keywords–Nonlinear adjustment, Purchasing power parity, Transaction cost, SETAR 

 

TÜRK LİRASI REEL EFEKTİF DÖVIZ KURLARININ DOĞRUSAL OLMAYAN YAPIDA 

AMPİRİK İNCELEMESİ 
 

Öz –Bu çalışmada, Türk lirası reel efektif döviz kurlarının doğrusal olmayan nitelikteki eğilim özellikleri genel SETAR (3) model 

kullanılarak incelenmiştir. SETAR (3) model, transfer maliyetleri ve diğer faktörlerin neden olduğu hareketsizlik bandını 

göstermenin uygun bir yoludur. Bu modellemede, durağanlık global olarak tanımlanmaktadır. Global durağan süreçte koridor rejim 

birim kök sürecine sahip olabilirken, dış rejimler ortalamaya yönelen bir sürece sahip olması gerekmektedir. Analiz, ortalamadan ve 

eğilimden arındırılmış veriler için ayrı ayrı gerçekleştirilmiştir. Ortalamadan arındırılmış veriler için, hem doğrusallık hem de 

durağanlık testleri uygulanmıştır. Eğilimden arındırılmış veriler için ise yalnızca doğrusallık testi gerçekleştirilmiştir. Analiz 

sonuçlarına göre, CPI bazlı reel efektif döviz kuru için birim kök boş hipotezi reddedilememişken ve ÜFE bazlı olan için sadece% 5 

anlamlılık seviyesinde ret edilebilmiştir. Buna göre doğrusal olmayan yapıda bile PPP'nin geçerliliği için istatistiksel kanıtlar 

zayıftır. Bununla birlikte trend bileşeninin var olma olasılığını hesaba katıldığında, Türk lirası reel efektif döviz kurları bir 

hareketsizlik bandının çevresinde yakınsama özelliğine sahip olduğuna yönelik güçlü istatistikler kanıtlar bulunmaktadır. Bu 

sonuçlar işlem maliyeti hipotezini desteklemekte iken satın alma gücü paritesi hipotezini güçlü bir şekilde desteklememektedir. 

Anahtar Kelimeler –Doğrusal olmayan ayarlama, Satın alma gücü paritesi, İşlem maliyetleri, SETAR. 
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INTRODUCTION 

The nonlinear adjustment of real exchange rate means that 

the speed of mean reversion depends on absolute size of 

deviation from the equilibrium level. Several arguments 

have been proposed for this type behavior. The 

transaction cost is the most famous and frequently used. It 

has a long history in economic thought. Heckscher (1916) 

first mentioned the importance of this costs. His 

suggestion is that in the framework of spatially separated 

markets the shipping cost and trade barrier create a price 

differential for similar commodities (such as gold). The 

suggestion has turned into a bundle of thought explaining 

the nonlinear movement of the real exchange rate, with 

many contributions (Bec et al., 2004; Beninga and 

Protopapadakis, 1988; Dumas, 1992; William and Wright, 

1991). In addition, some economists have also suggested 

several factors that may induce nonlinear adjustment such 

as target zone (Krugman,1991), heterogeneous opinions 

on the equilibrium exchange rate (Kilian and Taylor, 

2003), official intervention (Taylor, 2004). Although 

there is substantial difference in details of the models, 

most of these imply a band (or inaction band) in which 

the behavior of reel exchange rate is not a mean reverting 

process. Out of the band there is a tendency to within. 

 

The presence of nonlinearity is especially important for 

the statistical power of unit root tests. Granger and 

Teräsvirta (1993) showed that the power of standard unit 

root tests weakens when true data generating process is 

nonlinear. Therefore, the nonlinear adjustment has 

attracted particular attention from the proponents of 

purchasing power parity (PPP).  In fact, after the first 

wave studies which could not reject non stationarity, the 

unit root was rejected for the among developed countries 

reel exchange rates in the second wave studies using long-

span data and panel data. However, the high of 

persistence deviation from the equilibrium (or PPP) is 

remained an open question. Taylor, Peel and Sarno (2001) 

argued that the nonlinear adjustment is possible 

explanation of the slow speed of mean reversion and the 

near random walk process. The behavior of real exchange 

rate makes as if random walk close and within the band 

which contain the PPP equilibrium level.  In addition, the 

small deviation from PPP will be high persistence because 

of the mean reverting process is not work or very slow. 

 

Recently, research on Turkish real exchange rate has 

focused on structural breaks and regime change. Yıldırım 

and Yıldırım (2012), Şener et al. (2015), Kalyoncu et al 

(2010), Kula et al. (2011) and Kum (2012) show that the 

PPP hypothesis is valid with structural break in Turkey. 

Sarno (2000), Alba and Park (2005) provide evidence that 

the real bilateral Turkish lira exchange rates aganist its 

major trading partners behave nonlinearly. In addition, 

Yıldırım (2017) reach if nonlinear unit root test is 

employed Turkish lira reel exchange rate is stationary. 

These studies mostly focused on testing the validity of 

PPP in a non-linear structure.     

This study examines the tendency properties of Turkish 

real effective exchange rate with an inaction band in 

nonlinear nature. General three regime self-exciting 

threshold autoregressive model is used. This modelling is 

similiar to Alba and Park (2005) in respect to discrete 

adjustment but they use two regime threshold model. 

Since main objective in this study is investigation to 

existence of inaction band, the analysis is executed with 

both de-meaned and de-trended data.  For the de-meaned 

data, we also test the stationarity as globally. Indeed, this 

is equivalent to testing validity of PPP in the nonlinear 

nature. Using de-trended data which is applied by 

Obstfeld and Taylor (1997) to disaggregated data, we 

admit the possibility to existence of a trend component in 

the real exchange rates. There is a literature which is 

concerned with it (for example, Blassa, 1964; Canzoneri 

et al.,1996; Chinn and Johnston,1996; Obstfeld, 1993). 

Obstfeld and Rogoff (1994) and Hooper and Morton 

(1982) provided statistical evidence on relation between 

cumulated current account deficit and long run real 

exchange rate depreciation. For a long time, Turkey has 

suffered from current account deficit and growing foreign 

debt. It could be the reason for the existence of the trend 

component. Since our main concern is short run nonlinear 

dynamics, we will leave the detailed analysis on the 

determinants of the trend component for further studies. 

 

The rest of the article is structured as follow. In the next 

section we briefly describe our estimating and testing 

procedure. In section 3 we report the estimation. The final 

section records the conclusions. 

 

1. METHODOLOGY 

The characterization of nonlinear dynamics we consider is 

three regime SETAR model (sometimes called the TAR) 

where the speed of adjustment varies among the regimes 

but within a regime it is not change. That is the slope 

coefficients are allowed to discrete switch between the 

regimes.  

 

The model we choose is quite general defined SETAR (3) 

model; 

 
y𝑡

=  

𝜇1 + 𝛼11𝑦𝑡−1+. . . +𝛼1𝑝𝑦𝑡−𝑝 + 𝜀𝑡
𝜇2 + 𝛼21𝑦𝑡−1+. . . +𝛼2𝑝𝑦𝑡−𝑝 + 𝜀𝑡
𝜇3 + 𝛼31𝑦𝑡−1+. . . +𝛼3𝑝𝑦𝑡−𝑝 + 𝜀𝑡

 
𝑖𝑓  𝑦𝑡−𝑑 ≤ 𝜆1   

        𝑖𝑓  𝜆1 < 𝑦𝑡−𝑑 < 𝜆2

𝑖𝑓  𝑦𝑡−𝑑 ≥ 𝜆2  
             (1) 

 

where 𝑝 is lag order, 𝑑 is delay parameter and 𝜆1, 𝜆2 are 

threshold values such that −∞ < 𝜆1 < 𝜆2 < ∞. The delay 

parameter shows the delay in which the signal is received 

to change the regime. 

 

We consider three problems for this specification. First 

how can this model be estimated? Second whether or not 

the nonlinear model is superior for our data? Third, are 

Turkish real effective exchange rates stationary in 

nonlinear nature? In this section we will briefly explain 

the procedures to be used for these problems. In fact, the 
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second and third problems are hypotheses that need to be 

tested. Kapetanios and Shin (2006) developed sup Wald 

test procedure to test linearity and stationarity jointly. 

However, Bec at al. (2004) argued that in such a test 

process, if a series has strong nonlinearity, the test 

statistics can be high and the null hypothesis can be 

rejected even the series is non stationary. We will follow 

the second approach. Stationarity and linearity will be 

tested separately. 

 

In nonlinear models (like model 1), the standard 

estimation procedures are not implemented. As threshold 

value is known, the estimation can be done performing LS 

by a dummy variable. But it is generally unknown in 

practice. Chan (1993) developed a procedure (called grid 

search) to obtain a super consistent estimate of the 

threshold. The logic of the procedure is as follows. If true 

model is nonlinear for 𝑦𝑡  then the threshold value lies 

between 𝑚𝑖𝑛{𝑦𝑡} and 𝑚𝑎𝑥{𝑦𝑡}.  When 𝑦𝑡  is estimated 

with using each observation in interval 

[𝑚𝑖𝑛{𝑦𝑡},𝑚𝑎𝑥{𝑦𝑡}] as a threshold value, the smallest 

sum squared residuals (SSR) is obtained from the 

estimation that used true one. 

  

In the implementation of grid search, 𝑦𝑜𝑟𝑑𝑒𝑟  is obtained 

by ordering to the observations from the smallest to the 

highest. The both side 𝜔% extremes of 𝑦𝑜𝑟𝑑𝑒𝑟  are 

excluded so that each regime has sufficient number of 

observations. 𝜔 is determined by the length of sample. It 

may be higher for small samples. Using each unit of the 

remaining series as a threshold value, the estimation is 

repeated to find the value giving the smallest SSR. It is 

consistent estimate of the threshold. When the lag order 

and delay parameter is known, the number of estimations 

to be made is 𝜔𝑁 in SETAR (2) model (one threshold). 𝑁 

is length of the sample. For three regimes SETAR (like 

model 1) there are two thresholds to be determined 

(𝜆1, 𝜆2) and the number of estimations increases 

quadratically. The computation rises more when the delay 

parameter is included in the grid search. Hansen (1999) 

proposed the sequential estimation approach to save 

computation. Indeed, it is originally proposed by Bai 

(1997) and Bai and Perron (1998) to the change points. 

The proposition based on similarities between the 

threshold and the change points models.  The sequential 

approach suggests step wise search instead of jointly 

search. In first step the grid search is executed for SETAR 

(2) model and obtain the threshold 𝜆1. In second step by 

fixing 𝜆1 the search is executed only for 𝜆2.  

 

Although the grid search is a useful method for 

determining threshold values, it does not say anything 

about which SETAR model should be chosen or whether 

the nonlinear model is superior to the linear model. To 

test the nonlinear structure, Keenan (1985), Tsay (1986), 

Chan and Tong (1990), Hansen (1996, 1997 and 1999) 

developed various tests with the similar structure. Since 

the test developed by B. Hansen can statistically 

determine which SETAR model is more suitable for up to 

three regimes, it is preferred more frequently in the 

empirical literature.  

 

The test statistic of the hypothesis of SETAR (i) against 

SETAR (j) is following:  

 
𝐹𝑖𝑗
𝐻

= 𝑛  
𝑆𝑆𝑅𝑖 − 𝑆𝑆𝑅𝑗

𝑆𝑆𝑅𝑗
                                                                                        (2) 

 

where (𝑖 < 𝑗) and H is used to denote Hansen. When 

𝑖 = 1, the null hypothesis is linear model.  Hansen (1997, 

s:4) stated that since  𝜆 is not identified, the asymptotic 

distribution of 𝐹𝑖𝑗
𝐻  is not 𝒳2.  To generate the critical 

values, Hansen (1999) offered a bootstrap-based 

approach. In this procedure, firstly SETAR (i) is 

estimated and the parameters and the residuals are 

obtained. Using them a 𝑦∗ series is simulated and 𝐹𝑖𝑗
𝐻  

statistic is calculated. The bootstrap distribution is 

generated repeating this a large number of times.  We use 

Hansen Test for this test procedure. 

 

Whenever nonlinear structure is investigated for a real 

exchange rate, it is a natural question whether this process 

is stationary or not. Numerous tests have been developed 

that test the presence of unit root in nonlinear processes. 

However, most of these are useable for specific type 

models. The test which is developed by Bec et al. (2004) 

suitable for our model, because the data generating 

process is SETAR (3) and the corridor regime is defined 

quite general form. 

 

Bec et al. (2004) defined the stationarity as a globally 

which is popularized by Balke and Fomby (1997). A 

globally stationary process is defined such that corridor 

regime might a random walk process but outer regimes is 

mean reverting. They proposed the supremum tests 

(supLR, supWald and supLM) for testing unit root. These 

tests were offered by Davies (1987) to testing a structural 

change when nuisance parameter is present only under the 

alternative. Bec et al. (2004) showed that asymptotic 

distributions of the sup tests are pivotal if an interval 

𝜆 ∈ [𝜆𝑇  , 𝜆𝑇] is chosen in an appropriate manner. 

Because of this property critical values can be computed 

empirical.   

 

In the test procedure, under null hypothesis a series is 

simulated as follows; 

Δ𝑦𝑡 = 𝜇 + 𝛼1Δ𝑦𝑡−1+. . . +𝛼𝑝−1Δ𝑦𝑡−𝑝+1

+ 𝜎𝜀𝑡                                              (3) 

where  𝜀𝑡  drawn from iid ℕ(0,1),  𝑝 is determined by any 

information criteria and the parameters are assigned by 

estimating model 3 with real data. To compute critical 

value under alternative hypothesis, a model of SETAR(m) 

is required. For 𝑚 = 3 (model 1), it is as follows; 
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Δy𝑡

=  

𝜇1 + 𝛼11Δ𝑦𝑡−1+. . . +𝛼1𝑝−1Δ𝑦𝑡−𝑝+1 + 𝜌1𝑦𝑡−1 + 𝜎𝜀𝑡
𝜇2 + 𝛼21Δ𝑦𝑡−1+. . . +𝛼2𝑝−1Δ𝑦𝑡−𝑝+1 + 𝜌2𝑦𝑡−1 + 𝜎𝜀𝑡
𝜇3 + 𝛼31Δ𝑦𝑡−1+. . . +𝛼3𝑝−1Δ𝑦𝑡−𝑝+1 + 𝜌3𝑦𝑡−1 + 𝜎𝜀𝑡

 
𝑦𝑡−1 ≤ −𝜆.      

 𝜆 > 𝑦𝑡−1 > −𝜆
 𝑦𝑡−1 ≥ 𝜆.          

 (4) 

By estimating both restricted (𝜌1 = 𝜌2 = 𝜌3 = 0) and 

unrestricted models, the residuals are obtained and the 

following 𝐿𝑅 statistics are calculated. 

𝐿𝑅(𝜆)

= 𝑁𝑙𝑛  
𝜎 2

𝜎 2
                                                                                            (5)  

𝑁 is size of sample. 𝜎 2 =  𝜀𝑡
2𝑇

1 /𝑁 is calculated from 

restricted model. 𝜎 2 calculated by same way from 

unrestricted one. This process is repeated several 

thousand times to obtain critical values. Bec at al. (2004) 

showed that sup LR test outperform the ADF test. 

However, power of sup LR test (and also ADF) fall 

dramatically as 𝜌1 approaches 0. We use BBC Test for 

this unit root test procedure. 

 

2. DATA AND ESTIMATION 

 

In this study, we use the real effective exchange rate 

indexes published by the Central Bank of the Republic of 

Turkey. They are calculated based on CPI and PPI by the 

trade weighted average. The analysis covers the period 

1994M01-2020M08 and the data is monthly frequency. 

The data are used in logarithmic form. From these data 

we generate de-meaned and de-trended ones for each (CPI 

and PPI based).  We use cubic approach to decompose the 

real exchange rates into a trend  𝜏𝑡  and a stationary 

component   𝑞𝑡 − 𝜏𝑡 . In this approach, it is assumed that 

𝑥𝑡 = 𝑚𝑡 + 𝑤𝑡  and 𝑚𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡
2 + 𝛽3𝑡

3. The 

stationary series 𝑤𝑡  is obtained smoothing splines 

methodology (see Shumway and Stoffer, 2016:68). We 

denote a series as 𝑞𝑡𝑗
𝑖 . CPI and PPI are demonstrated 𝑐 

and 𝑝 respectively; 𝑗 = 𝑐, 𝑝. De-meaned and de-trended 

are demonstrated 𝑑𝑚 and 𝑑𝑡 respectively 𝑖 = 𝑑𝑚,𝑑𝑡. 
  

R programming is used for calculations, estimations and 

graphics. 

 

We first test unit root for the raw data by conventional 

ADF test which ignore nonlinearity and structural break. 

The results of the test are presented in Table 1. The results 

suggest that both series is not stationary in linear nature.  

 
Table 1: ADF unit root test results 

Model 𝑞𝑡
𝐶𝑃𝐼  𝑞𝑡

𝑃𝑃𝐼  Critical Value 

%10 %5 %1 

Intercept -1,70 -2,54 -2,57 -2,87 -3,45 

Intercept and Trend  -1,50 -2,31 -3,14  3,42  3,99 

None -0,34 -0,16 -1,62 -1,94 -2,57 

 

We use sequential approach to the estimation of 

nonlinearities. At first, some preliminary investigation 

needs to be done. They are the determining of lag order 𝑝 

and the interval [𝜆𝑇  , 𝜆𝑇] over which execute to the grid 

search. Granger and Teräsvirta (1993) propose to use the 

partial autocorrelation function (PACF) to determine the 

number of lags. We will take this selection criteria as only 

the starting point. If the residuals have autocorrelation, we 

will augment the lag. The PACF for the raw data is shown 

in Table 2. 

 
Table 2: PACF functions 

lag 1 2 3 4 5 6 

𝑞𝑡
𝐶𝑃𝐼  0,97∗∗ −0,24∗∗ 0,09 0,02 0,04 0,10 

𝑞𝑡
𝑃𝑃𝐼  0,97∗∗ −0,26∗∗ 0,04 0,06 0,02 0,09 

***, **, * indicate significance at 10%, 5% and 1% levels.  

 

 

The first and second partial autocorrelation coefficients 

are statistically different from zero at the 5% significance 

level. For 𝑝 = 2,  ADF type version of model 1 becomes, 

 
𝛥𝑞𝑡

=  

𝜇1 + 𝛼11𝛥𝑞𝑡−1 + 𝜌1𝑞𝑡−1 + 𝜀𝑡
𝜇2 + 𝛼21𝛥𝑞𝑡−1 + 𝜌2𝑞𝑡−1 + 𝜀𝑡
𝜇3 + 𝛼31𝛥𝑞𝑡−1 + 𝜌3𝑞𝑡−1 + 𝜀𝑡

 
          𝑖𝑓  𝑦𝑡−1 ≤ −𝜆 

                 𝑖𝑓  𝜆 > 𝑦𝑡−1 > −𝜆
        𝑖𝑓  𝑦𝑡−1 ≥ 𝜆   

         (6) 

 

This model was used many times in the empirical works 

of SETAR (3) model for PPP. In traditional wisdom the 

process is stationary if 𝜌 < 0. Also, the half-life a shock 

is 𝑙𝑛(2)/𝑙𝑛𝜌. It is measure that how long time it takes for 

half of a shock to PPP to be extinguished. 

 

Each series has 320 observations. The trim ratio is 

determined as 10%. It is guaranteed that the length of 

each of outer regimes is minimum 32 and also that the 

estimated SETAR model is not driven by some outlier.    

 

The results of the grid search with the sequential approach 

over 𝑞𝑡𝑐
𝑑𝑚 , 𝑞𝑡𝑐

𝑑𝑡 , 𝑞𝑡𝑝
𝑑𝑚  and 𝑞𝑡𝑝

𝑑𝑡  are reported in Table 3.  

 
Table 3: The grid search results 

 Linear 

(AR) 

SETAR (2) SETAR (3) 

 SSR   𝜆1  SSR 𝜆1 𝜆2 SSR 

De-meaned 

𝑞𝑡𝑐
𝑑𝑚   0,366 -0,177 0,325  -0,177     0,155 0,318 

𝑞𝑡𝑝
𝑑𝑚   0,360 -0,139 0,316 -0,139       0,086 0,310 

De-trended  

𝑞𝑡𝑐
𝑑𝑡   0,328  0,048 0,268 -0,054       0,048 0,261 

𝑞𝑡𝑝
𝑑𝑡   0,320  0,042 0,254 -0,041       0,042 0,253 

Notes: Following existing studies, delay parameter is set unity. In second 

stage of the sequential estimation, %10 neighbor of  𝜆1 is excluded from grid 

search such that the corridor regime has enough observations. 
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Compared to the linear models, the nonlinear model 

estimates reduced SSRs by %10-20. Except 𝑞𝑡𝑝
𝑑𝑚 , the 

threshold values are approximately symmetrical. The 

symmetry is an essential property in Band-TAR models. 

It is expected to be for exchange rates among developed 

country currencies. Since Turkey is a developing country 

and the speculative expectations may differ between outer 

regimes (high and low regimes), the symmetry may not 

occur. Although the pre-estimation results are promising, 

we will not test the validity of this property. 

 

There are two hypotheses that need to be tested. These are 

linearity and stationarity. For model 6, the null hypothesis 

of these tests is as follows, respectively. 

 
𝐻0: 𝜌1 = 𝜌2 = 𝜌3 𝑎𝑛𝑑 𝜇1 = 𝜇2 =  𝜇3

𝐻0: 𝜌1 = 𝜌2 = 𝜌3 = 0                             
  

  

For the null hypothesis of linearity, Hansen Test critical 

values are produced by bootstrap method from 2000 

replications for each series. For null hypothesis of 

globally stationarity, BBC Test critical values are 

produced from 5000 replications with the average 

parameters values that is dictated by the de-meaned data. 

The critical values and test statistics are reported in Table 

4. 

 
Table 4: Stationarity and linearity test results 

Series Critical Values 

𝑞𝑡𝑐
𝑑𝑚   𝑞𝑡𝑝

𝑑𝑚   𝑞𝑡𝑐
𝑑𝑡   𝑞𝑡𝑝

𝑑𝑡   90% 95% 99% 

Stationarity test     

12,83 18,94 - - 15,59 18,91 24,7 

       

Linearity test      

48.30 - - - 24,96  27,22 33,08 

- 51,34

  

- - 25,67 28,66 36,19

  

- - 82,15 - 24,21 27,49 33,06 

- - - 84,74 24,80  28,50 35,57 

 

The tests are revealed that the null of linearity against 

SETAR (3) is rejected for all of the series at level of %1 

and that unit root is rejected for 𝑞𝑡𝑝
𝑑𝑚  at level of %5 but 

not rejected for 𝑞𝑡𝑐
𝑑𝑚  at conventional levels (10% or 

better). 

 

The results obtained from the estimation of model 6 is 

presented in Table 5. Since 𝑞𝑡𝑐
𝑑𝑚  is non stationary, it is 

not estimated. In addition, we impose the restriction of 

𝜇𝑖 = 0 as in Kapetanios and Shin (2002). 

 
Table 5: SETAR estimates 

 ∆ 𝑞𝑡𝑝
𝑑𝑚   ∆ 𝑞𝑡𝑐

𝑑𝑡   ∆ 𝑞𝑡𝑝
𝑑𝑡   ∆ 𝑞𝑡𝑝

𝑑𝑚   ∆ 𝑞𝑡𝑐
𝑑𝑡   ∆ 𝑞𝑡𝑝

𝑑𝑡   

 Non restricted models Restricted models  

𝜇1     −0,030
(0,010)

∗∗   −0,002
  (0,009)

  −0,002
 (0,007)

    - - - 

𝜇2    0,001
  (0,003)

   0,002
   0,002 

    0,001
 0,002 

    -  - - 

𝜇3     0,019 ∗∗∗
 (0,012)        

   0,014
 0,010  

    0,021 ∗∗
   0,009         

    -  - - 

𝜌1    −0,155 ∗
 (0,060)

   −0,275 ∗
   0,082      

  − 0,232 ∗
   0,222      

   −0,049 ∗
(0,018)   

 −0,256 ∗
 0,039  

 −0,210 ∗
  0,038   

  

𝜌2    −0,019 
  0,039 

  −0,017 
   0,070 

  − 0,097 
  0,086 

    0,008
  (0,029)

   0,081
 0,061 

  −0,148
     0,077 

  

𝜌3   − 0,168 ∗∗
  (0,079)      

  −0,372 ∗
      0,122    

  − 0,497 ∗
    0,129      

  − 0,055 ∗
(0,022) 

 −0,222 ∗
 0,049  

 −0,299 ∗
  0,053 

  

𝑠1     4,12    2,16     2,63    13,79    2,34    2,94  
𝑠2     3,77    1,49     1,01    12,25    2,76    1,95  

Notes: 1,2 and 3 denote low, middle(corridor) and high regimes respectively. ***, 

**, * denote rejection of null hypothesis of t-test at 10%, 5% and 1% or better 

significant level. Std error are in brackets. 

According to t-test, in each model  𝜌1 and 𝜌3 are 

statistically different from zero at level 5% or better, but 

null of zero hypothesis is not rejected for the corridor 

regimes. Since the outer regimes are stationary and the 

corridor regime is non stationary, the process of SETAR 

(3) is globally stationary. t-test confirm the BBC test. The 

estimated parameters of de-trended series indicate that the 

corridor regimes have unit root and the outer regimes 

have tendency property. This confirms the existence of 

the inactivity band caused by transaction costs and other 

factors even in the presence of the trend component. 

 

In the last two columns, the half-life duration is calculated 

for 𝜌1 and 𝜌3 respectively. It is measure that how long 

time it takes for half of a shock to PPP to be extinguished. 

In de-trended series, the durations are close in the 

restricted and unrestricted estimation of same series. But 

in the de-meaned series, it is more than 3 times larger in 

the restricted model than the unrestricted one. In all 

models except one, the duration is longer in lower regime 

than in upper regime. This is probably due to speculative 

expectations formed by historical experiences. According 

to the estimation results, convergence exists only in outer 

regimes and it is fast. In other words, after a real 

exchange rate shock happens it quickly turns to the 

corridor regime. The corridor regime is already a random 

walk process. 

 

CONCLUSION 

The empirical analysis executed in this study provides 

strong evidence the nonlinearity with three regimes for 

real effective exchange rates based on CPI and PPI in the 

period of 1994M01-2020M08. According to the nonlinear 

stationary test for de-meaned data, the CPI based real 

effective exchange rate is non stationary and also there is 

weak statistical evidence stationarity of PPI based one. 

However, take into account possibility of the existence of 

trend component, Turkish real effective exchange rates 

are well characterized by nonlinear process with inactivity 

band and tendency properties. While these findings 

support the transaction costs hypothesis, they do not 

strongly support the validity of the PPP hypothesis 
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