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Abstract

This paper scrutinized the validity of the Purchasing Power Parity (PPP) hypothesis for the Turkish Lira along
with the Euro (19), the Dollar, the Ruble and GBP for the period between 2002 and 2018. In the related literature,
the conventional unit root test procedures are often used in examining the validity of the PPP hypothesis. However,
the conventional unit root procedures require normally distributed residuals. But the real exchange rate series
rarely satisfy this condition. Hence, this paper investigates the validity of the purchasing power parity (PPP) relying
on the RALS-LM unit root procedure, which stretches the assumption of normality. The RALS-LM (one and two
trend shift) test findings revealed that PPP hypothesis holds just for the dollar and the GBP. This paper has two
vital results in terms of the current PPP literature. Firstly, conventional unit root test procedures are not appropriate
for testing the real exchange rate series and secondly, even though appropriate unit root testing procedures were
used the results are still very sensitive to the chosen data range.
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HATA TERIMLERININ NORMAL DAGILMAMASI DURUMUNDA SATIN ALMA
GUCU PARITESI HIPOTEZININ SINANMASI: RALS-LM VE RALS-ADF BiRiM
KOK TESTI

0z

Bu ¢aligmada, Tiirk liras1 igin Satin Alma Giicii Paritesi (PPP) hipotezinin gegerliligi 2002-2018 dénemi igin Euro,
Dolar, GBP (Sterlin) ve Ruble i¢in arastirtlmistir. Literatiirde PPP hipotezinin gegerliliginin sinanmasinda
geleneksel birim kok testleri kullanilmaktadir. Ancak geleneksel birim kok testleri, normal dagilima uyan
kalintilar1 gerektirir. Bununla birlikte, reel doviz kuru serilerinin birim kdk analizlerinde hata terimi genellikle
normal dagilmamaktadir. Bu baglamda, ¢calismada hata terimlerinde normallik varsayimini genigleten RALS-LM
birim kok testi stratejisine dayanarak PPP hipotezinin gecerliligi sinanmigtir. Elde edilen bulgulara gére, PPP
hipotezi ABD Dolar1 ve GBP (Sterlin) i¢in gegerlidir. Bu ¢alismadan elde edilen bulgular iki acidan PPP hipotezi
literatiirii i¢in dnem tasimaktadir. Birincisi, reel doviz kuru serileri geleneksel birim kok test prosediirleri igin
uygun degildir ve ikincisi, normallik varsayimi gerektirmeyen testler kullanilsa bile reel doviz kuru serilerinde
duraganlik arastirilan doneme oldukga duyarlidir.

Anahtar Kelimeler: Satin Alma Giicii Paritesi Hipotezi, Tiirkiye Ekonomisi, Reel Déviz Kuru

Jel Kodlan: E48, E53, FOO

INTRODUCTION

Comparing different countries and/or regions in terms of some economic measures require
some sort of conversion of the measures into a common currency or price. The purchasing
power parity (PPP) is frequently used to compare the absolute purchasing power of different
country currencies. Two different versions namely, the absolute and the relative PPP are used
in the related literature. In absolute terms the PPP theory states that in the equilibrium of the
exchange rate between any two currencies, the purchasing power of these currencies should be
equal. Thus, the price of a particular commodity basket in a country will be the same when
expressed with the current exchange rate. This notion of PPP has been expected to hold for
tradable goods and services. However, for non-tradable goods and services and, for goods with
high transportation costs and trade barriers, the parity in absolute terms will be distorted.
Assuming the price of one basket to be equal in different countries is a very strong assumption
and it is very difficult to hold. So, in practice usually another more workable definition of PPP
is preferred. Unlike the PPP in absolute terms the relative PPP compare the appreciation or the
depreciation in the exchange rates and the relative changes in prices in the foreign and home
country. According to the relative PPP metric, changes in relative prices will set the necessary
adjustment in the exchange rates (Balassa, 1964:584). Consequently, the exchange rates should
be expected to deviate from the old parities in proportion to the inflation of each country
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(Cassel, 1918:2). To test the validity of absolute PPP for the Euro (19), the US Dollar, the
Ruble, and the GBP comparison, we calculate real exchange rate parities via nominal exchange
rate parity as the ratio of consumer price indexes for any pair of countries. Turkey carries out
90% of its exports in terms of the Euro, the US Dollar, and the Ruble. Thus, whether the
purchasing power parity holds for these currencies has crucial policy implications such as
exchange rate parity adjustment mechanisms, structural adjustment policies and financial
stability strategies. Turkey has been relied on dirty floated exchange rate policy since the 2001
economic crisis. At the same time, the Central Bank of the Republic of Turkey altered its main
policy stance through inflation targeting. Until 2006, Turkey applied implicit inflation targeting
policy and then after, Turkey switched to open inflation targeting. All these policy shifts, along
with the global financial crisis of 2008, have the potential to affect the exchange rates
adjustment mechanisms. Therefore, the aim of this study is to test the validity of PPP

hypothesis for Turkey.

Although there exist many empirical studies in the literature, there has not been a consensus on
the validity of PPP hypothesis since exchange rate series are very sensitive to the econometric
modelling techniques. While some studies directly test for any co-integration relationship
among the nominal exchange rate, the domestic and foreign prices; others use unit root test(s)
to prove the validity of the PPP. In studies using unit root tests, if the real exchange rate is
stationary, it means that in the face of a shock, the variable will tend to return to its trend value.
Then the conclusion is the nominal exchange rate and domestic and foreign prices should tend
to move together. Moreover, conventional unit root test procedures assume that the residuals
are normally distributed, however; empirical studies affirm that the residuals in the real
exchange rate series are usually not normally distributed. To overcome this normality problem,
we use a recently developed econometric technique, namely the Residual Augmented Least
Squares (RALS) procedures. Kalyoncu (2009) examined the validity of PPP using different unit
root tests for Turkey and the US, Germany, Japan, France, Netherlands, and the UK. The
findings revealed that the real exchange rate series are very sensitive to both the base country
choice and different unit root test procedures. Telatar and Kazdagli (2009) examines the long
run PPP using cointegration techniques for Turkey. Yet, they could not find any long-run
relationships between Turkey and, France, Germany, the UK, and the US. The validity of the
long run PPP hypothesis between Turkey and the US is also supported by Sarno (2000), Erlat
(2004) and Ozdemir (2008). Tirasoglu and Yildirim (2014) analyzed the validity of purchasing
power parity theory for 18 OECD member countries for the period between 1993: Q1 and 2011:
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Q1 by using the traditional ADF unit root and the unit root tests with structural break. According
to the test results, Canada and Mexico’s real exchange rate series are stationary and the
purchasing power parity is valid for these countries. Sener et al. (2015) investigated different
versions of the purchasing power parity (PPP) hypothesis for the Turkish economy over the
period between January 1980 and December 2012. The test results they obtained show that the
purchasing power parity is not valid for Turkey. However, by employing unit root tests which
allow structural breaks in both the intercept and the trend, they conclude that Qualified PPP and
Qualified-Trend PPP with structural breaks is valid. Bilgin (2018) investigated the absolute and
the relative PPP hypothesis for Turkey by using time series methods for the quarterly data
between 1986Q1 and 2017Q4. The findings of the unit root and cointegration tests revealed that
the absolute form of the PPP has not been supported while the relative version of PPP supported.
Coskun (2020) investigates the PPP hypothesis for the fragile five during the period between
1994:01 and 2018:11. The findings reveal that the PPP hypothesis is not valid for Turkey.

The rest of the study planned as follows. Following this introduction, in section 2, the data used,
and the definition of the real exchange rate are described. Section 3 clarify the RALS-LM test
procedure. In section 4 empirical analyses are displayed. Finally, we conclude with policy

recommendations.
1. DATA

The PPP theory specify a relationship between the relative prices of the home and foreign
country along with the nominal exchange rate. The market (nominal) exchange rates are taken
from the database of the Central Bank of the Republic of Turkey and the consumer price indexes
are extracted from the OECD databases. Due to the high volatility of the market exchange rates
since the mid of 2018, we ended up the data series in two different time ranges. The first data
range ended in January 2018 and second data range ended in December 2018. As it mentioned
in the previous section, the exchange rate series are very sensitive to the econometric modelling
techniques used and to the data range. The extraordinary trend begun in the middle of 2018 and
the excessive fluctuation in exchange rate series had been started in 2019. Besides, immediately
after the pandemic period break out at the beginning of 2020, and real exchange rate series still
have not balanced. Therefore, the large dataset ends at 2018:12. For this reason we use two
different monthly data range in investigating the PPP hypothesis to detect the sensitivity of the

data in terms of the beginning date of shocks. In the large data range, all series except the Ruble,
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are between January 2002 and December 2018. Starting date of the Ruble series is April 2010
for either the long or the short data ranges. In the short data range, except the Russian Ruble,
others belong to the period between 2002 January to 2018 January. These currencies are
approximately comprised 90 percent of the total export in 2017 (Table 1). Following Gerber
(1999), the real exchange rates are obtained by multiplying nominal exchange rates with the
ratio of the relative prices, that is the ratio of each country's CPI to the Turkish CPI. Absolute
PPP based on the law of one price, and in the literature, the CPI series are the most used indices
for prices of the commodity basket. Nominal exchange rates are converted into real exchange

rates by using the consumer price indexes as follows:

Pt*
R =E [?t] 1)

where, R is the real exchange rate, E is the nominal exchange rate and P* and P are the foreign

and domestic price indexes, respectively, the subscript t represents the time.

Table 1. Exports by currencies

Thousand Number Number
Currency US $ Share  Large Data Set of Obs. Small Data Set of Obs.
Euro-19 (Euro) 30000000 0.47  2002:01-2018:12 204 2002:01-2018:01 193
Bgﬁgﬁ' S@tesUS 96000000 04 2002:01-2018:12 204 2002:01-2018:01 193
GBP 1830437  0.03  2002:01-2018:12 204 2002:01-2018:01 193
E;’jf)'@;‘ Ruble co3669 0 2010:04-2018:02 105 2002:01-2018:01 94
Totalof Top4 57899804 0.9
Total _of Other 6399950 01
Countries
All 64299753.9 1
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Figure 1. The Real Effective Exchange Rate Series and GBP

The logarithmic forms of the real effective exchange rate series of the sample countries are
displayed in Figure 1. In the graph a trend shift occurs for the period between 2008 and 2010
in US Dollar, GBP and the Euro. The potential breaks in the US Dollar seems to be in the years
of 2006, 2008 and 2011. The Ruble has a different story than other currencies; it has sharp
declines from 2013 to 2015 and then rises quite rapidly. The figure provides some clues about
the break dates of the series. Bai and Perron Global Break Point Test is very useful to investigate
the presence of multiple breaks and detect the break points. The null hypothesis of the Bai &
Perron Global Break test states that there is no significant break against the alternative break
point is significant. This test procedure supposes that the break points number m is known. If
the first statistically significant break point is identified, then the sample splits into two
subsamples. For each subsample, a one-break model is estimated and then second break point
is chosen. This process continues until the m break points are selected or rejected the alternative
hypothesis (Bai and Perron, 1998:64 and 2003). Bai and Perron Global Break test supports the
graphs of the series in Figure 1 and the real exchange rate series have at least two statistically
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significant break points when setting the maximum break number as 3 (m=3) (see Appendix).

Table 2 illustrates the descriptive statistics of the sample.

Table 2. Descriptive Statistics (2002:01-2018:12)

Euro GBP Ruble US Dollar
Mean 0.48 1.12 -2.88 0.66
Median  0.42 1.02 -2.84 0.52
Maximum 2.08 2.11 -2.39 1.83
Minimum -0.85 0.64 -3.32 0.21
Std. Dev. 0.66 0.29 0.18 0.36

The highest average belongs to the GBP with 1.12 and the lowest mean belongs to the Ruble
with -2.88. The highest standard deviation value belongs to the Euro.

2. METHODOLOGY

If any data series are stationary in levels, then, in the face of any positive or a negative external
shock it will tend to return to its mean level. Therefore, if the real exchange rates are stationary,
then the nominal exchange rates and the domestic and foreign prices should tend to move
together. However, one of the significant outcomes of the related literature is that the real
exchange rate series are not normally distributed and, the conventional unit root test procedures
are not applicable. Ignoring the normality assumption leads to  (Type II) error (i.e., accepting
an incorrect hypothesis). If the assumption of normality were not satisfied, then the power of
the test would be weak, and the results are insignificant. To overcome this problem, in this
paper we make use of a residual augmented least squares unit root test (RALS). There are two
versions of RALS test: LM based, and DF based. The RALS based LM test have better
properties than the RALS based DF test when the error term is asymmetrically distributed. Yet,
both RALS versions are much more unbiased than the conventional unit root tests when the
error terms are highly asymmetric or have fat tails with unknown forms of non-normal
distributions (Meng et al, 2013).

Schmidt and Phillips (1992) suggest an LM unit root test in which the null hypothesis implies

£ =1,against g <1. ¥ and & denote the level and the deterministic trend, respectively.
Ye =y +at+X )

1..,T

= t
X /tha +& (3)
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Denoting the ML estimates from the LM procedure as andg , de-trending form of Y, as

follows:
ytzyt_‘//"‘égt_ @)

If Z, is the deterministic component in the model, then we can rewrite equation 2 as follows:

4

Ye =20 X% (5)
X =X 1 + € (6)

The definition of z; is the deterministic component and if there is no break it can be represented

asz, =[1,t] . However, if we have one or multiple breaks, it can be defined as

z, =[Lt,D,, DT, ] where if t>Tg +1and zero otherwise; DT, =t—Tg for t =Ty +1 and

zero otherwise. Ty is the break date for i =1,..., R . Same critical values with the usual LM test

(without breaks) can be used even in the case of multiple breaks. LM unit root test statistic can

be obtained from the following regression by using the LM principle:

AY, =87, +dj, , +e,

(7)
Vo=V, -V —2,5,t=23,...,T (8)
Then, the following LM regression should be estimated:
p
AYt = éﬂAZt + @t—l + ZCjAyt—l +€ (9)

1

S5 is the vector of coefficients in the regression of Ay, on AZ,, and v is the restricted MLE of

v givenby y, =z,6"

) 1
Letting m; =—

—
M—|

A L
e, for j=23,..,p (10)

W, =[62 —m,,62 —m, —3m, &7
(11)
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RALS-LM procedure requires substituting the term w; in equation (9) as follows:

P
Ay, =0Az, + @y, , +ZngyH + Wy +€,
1

j=

(12)

To compute RALS- LM test statistics we need to calculate p. &4 is the estimation of the
error variance in the LM regression (9) and is the usual estimate of the error variance RALS-

LM regression (12).

"2
~ (o2
p=—5

o (13)
Trim = PTRrim +\/1_pz N(0,2) (14)

where . ,, denotes the limiting distribution of the t-statistic for the LM estimator in regression

(9), and p is the correlation between e, and w (e,).

3. EMPIRICAL RESULTS

The assumption that the error terms should be normally distributed in traditional unit root tests
IS quite restrictive. For this reason, this section is started with the ADF unit root test proposed
by Dickey and Fuller 1979 and 1981 to investigate the distribution of the error terms. Moreover,
Figure 1 and Table 2 point out to structural breaks in the series of the real exchange rate. Non-
normal distribution of the error terms and the presence of structural breaks in the series are two
important flaws that may lead to biased results in the conventional ADF type tests. Both reasons
lead to a weak performance of the conventional unit root tests (Perron, 1989; Meng et al. 2015
and 2017). Following Im et al. (2014) and Meng et al. (2013, 2014, 2015 and 2017) we
computed a more powerful RALS-LM one-break and two-break unit root tests with non-

normally distributed errors to examine the validity of the PPP hypothesis.

When the trend and the constant terms are tested, both the intercept and the trend terms are
significant for the series. Therefore, the stationarity properties of the series are tested by
assuming models both with intercept and with intercept and trend. ADF test results are given in
Table 3.

Table 3. ADF Unit Root Test Results

Intercept | Trend & intercept | Intercept Trend & intercept
(2002:01-2018:12) (2002:01-2018:12) | (2002:01-2018:01) | (2002:01-2018:01)
t stat Prob |t stat Prob |tstat Prob t stat Prob
Euro -0.04 0.95 |-2.16 050 [-0.67 0.84 -3.44 0.05
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Dollar 1.47 0.99 |-0.51 0.98 0.49 0.98 -1.23 0.89
GBP 0.39 0.98 |-0.85 0.95 -0.45 0.89 -1.53 0.81
Ruble -1.44 0.55 |-1.56 0.80 -2.03 0.27 -1.98 0.60
o% critical value (- g7 3.43 2.87 3.43
statistic)

5% critical value for

Ruble (t-statistic) "> 340 289 348
Jarque-Bera  of the o0, 5 9480 0 2416 0 2393 0
residuals for Euro

Jarque-Bera of the 10645 o |19443 0 65.74 0 6416 0
residuals for Dollar

Jarque-Bera of the

e e op 5211 0 6586 0 21.02 0 2628 0
Jarque-Bera of the o9 g |348 017 |138 049 1.35 0.50

residuals for Ruble

The results of the models with only the intercept and with both the intercept and trend indicated
that the real exchange rate series are not stationary at the 5 percent significance level for the
data range between 2002:01 and 2018:12. On the other hand, the results of the model with only
intercept and with intercept and trend revealed that the real exchange rate series are not
stationary at the 5 percent significance level (except the Euro) for the data range between
2002:01 and 2018:01. Moreover, for both the long and the short-range data sets, Jarque-Bera
test of the residuals revealed that error terms of the series are not normally distributed except
for the Ruble. Due to the violation of the normality assumption, the power of the conventional
ADF unit root test becomes weak, and the results are biased. The results of the RALS- ADF
test are illustrated in Table 4. According to both data (range) set, the null hypothesis of the
existence of unit roots cannot be rejected at the 5 percent significance level. Table 5 contains
RALS-LM test results. As in the case for the RALS-ADF, also in the RALS-LM test, the null

hypothesis cannot be rejected at the 5 percent level for both data ranges.

Table 4. RALS-ADF Test Results

Drift (2002:01-2018:12) (2002:01-2018:01)
Euro USDollar GBP  Ruble Euro gillar GBP  Ruble
DF 205 1.79 228  -1.44 118 1.86 15 -1.34
RALS-ADF 1.63 1.68 1.55 -1.80 2.22 1.61 1.38 -1.84
p2 0.80 0.79 0.86 094 0.79 0.85 089 0.76
Lag* 14 6 14 2 12 6 12 0
Critical Values (%b5) -2.718 -2.78 -2.84 -2.84 278 -2.78 284 278
Trend
DF 0.09 -0.8 032 -1.50 -253 -1.64 041  -1.27
RALS-ADF -153 -1.2 -0.48 -1.93 -2.23  -1.06 -0.77 -181
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p2 0.79 0.76 0.85 094 0.8 0.82 0.87 0.76
Lag* 14 6 14 2 7 6 12 0
Critical Values (%5) -3.30 -3.30 -3.30 -3.38 330 -3.30 -3.38 -3.30
*Akaika Information Criteria (AIC) is selected breaks.
Table 5. RALS-LM Test Results

Constant with no break (2002:01-2018:12) (2002:01-2018:12)

Euro USDollar GBP Ruble |[Euro US Dollar GBP  Ruble
LM -1.99 -1.85 -1.82 -251 [-2.09 -1.93 -1.86 -2.59
RALS-LM -2.67 -2.32 -2.63 -2.61 |-3.16 -1.88 -254 -3.14
p2 075 0.8 0.82 0.96 0.75 0.85 0.8 0.96
Lag* 1 1 1 1 1 1 1 1
Critical Values (%5) -2.94 -2.94 -294 -3.06 -2.95 -2.95 -2.95 -3.06

*Akaika Information Criteria (AIC) is selected breaks.

RALS-LM one break and two breaks (one break in constant, two breaks in constant, one break

in trend, two breaks in trend) unit root tests are performed since Bai Perron test results indicate

the significance of break points, which is supported also by Figure 1. RALS-LM level shift test
results are illustrated in Table 6. The results of RALS-LM level shift test revealed that the null

hypothesis cannot be rejected at the 5 percent level for real exchange rate series. Therefore,
RALS-LM, RALS-LM level shift with one break and RALS-LM level shift with two break test

results have similar outcomes.

Table 6. RALS-LM Level Shift Test Results

level Shift (with one break) (2002:01-2018:12)

(2002:01-2018:01)

Euro USDollar GBP Ruble |Euro US Dollar GBP Ruble
LM -211  -1.57 -1.53 -2.44 -2.28 -2.04 -2.26 -2.79
RALS-LM -2.69 -2.34 -270 -217 |-3.29 -1.85 -2.68 -2.63
p2 0.81 0.77 075 092 0.79 0.83 0.83 0.96
Break Date 21 78 79 63 21 55 21 62
Lag* 6 2 1 2 6 2 6 2
Critical Values (%b5) -2.94 294 -2.89 -3.01 |-2.96 -2.96 -2.96 -3.01
Level Shift (with two break)
LM -253  -2.32 -230 -255 |-261 -2.49 -2.51 -2.66
RALS-LM 272 -3.25 -3.21 -2.87 |-3.49 -2.50 -2.99 -2.98
p2 0.82 0.74 073 084 0.74 0.81 0.73 0.94
Break Date-1 21 55 79 56 21 55 21 57
Break Date-2 28 87 179 72 79 87 79 72
Lag* 6 6 6 2 6 6 6 2
Critical Values (%b5) -2.94 -2.89 -2.89 -2.96 -2.89 -2.94 -2.89 -3.01

*Akaika Information Criteria (AIC) is selected breaks.
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Table 7. RALS-LM Trend Shift Test Results

Trend Shift (with one break) (2002:01-2018:12) (2002:01-2018:01)

Euro USDollar GBP  Ruble Euro US Dollar GBP Ruble
LM -3.84 -4.28 -3.77  -433 -352 -4.58 -3.90 -4.50
RALS-LM -290 -3.93 -450 -4.23 -357 -5.35 -3.67 -4.14
p2 0.79 0.73 0.782 0.97 0.76 0.78 0.74 0.89
Break Date 22 144 78 72 128 67 79 55
Lag* 6 6 6 1 6 1 6 1
Critical Values (%5) -3.51 -3.43 -351 -3.71 -3.51 -3.51 -3.43 -3.71
Trend Shift (with two break)
LM -3.52 -4.85 -4.64 -3.65 -2.54 -3.93 -3.01 -3.87
RALS-LM -3.19 -3.09 -3.83 -393 -3.96 -4.40 -3.95 -4.51
p2 0.71 0.65 0.71 0.84 0.71 0.77 0.77 0.76
Break Date-1 176 178 178 76 154 150 135 77
Break Date-2 178 180 181 79 156 152 147 79
Lag* 6 6 6 1 6 6 6 1
Critical Values (%5) -3.86 -3.86 -3.86  -3.97 -3.91 -4.04 -4.04 -4.25

*Akaika Information Criteria (AIC) is selected breaks.

The RALS-LM level shift with one break and two breaks test results are presented in Table 7.
The null hypothesis of the existence of the unit root is rejected at the 5 percent level for all
exchange rate series and both data set range. On the other hand, the trend shifts with two break
test results revealed that the US Dollar and GBP series are stationary at level for both data
ranges. However, for the short data sets the null hypothesis cannot be rejected at the 5 percent
significance level. These findings contradicted the results of RALS-LM, RALS-LM one and
two break tests as well. According to Figure 1, US Dollar and GBP series have trend and trend
shifts and after 2018:01 there seems to be a speculative attack to the Turkish lira. Therefore,
RALS-LM trend shift test results are more unbiased than the other test results. Thereby, the
findings revealed that PPP holds for the US Dollar and GBP.

CONCLUSION

There is an ongoing debate about the validity of the PPP hypothesis because the exchange rate
series are very sensitive to the type of econometric techniques used and to the range of the
series. The mostly preferred method in examining the validity of the PPP hypothesis is the test
for unit roots. If the real exchange rates series are stationary, then the nominal market exchange
rates and, the domestic and foreign prices should tend to move together. However, traditional

unit root tests require the normality assumption of the residuals. Therefore, in testing the
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validity of the PPP hypothesis; we use two different data set ranges (2002:01-2018:01 and
2002:01-2018:12) and to overcome the problems about the normality assumption in the
traditional unit root tests, we use RALS-LM test procedure, which is more powerful under the
case for non-normally distributed residuals. Since the graphs of the series and the Bai Perron
test results put forth break point(s), RALS-LM one break and two breaks (one break in constant,
two breaks in constant, one break in trend, and two breaks in trend) unit root tests are carried
out in the analysis.

ADF, RALS-LM, RALS-LM level shift with one break and RALS-LM level shift with two
breaks test results have the similar outcomes that the PPP hypothesis does not hold for the US
Dollar, the Euro, the GBP, and the Ruble. On the other hand, the RALS-LM trend shift with
one and two breaks test revealed that the PPP holds for the US dollar and GBP in the extended

data range.

This paper has two important results in terms of the current PPP literature. First, the real
exchange rate series are inappropriate for the use of conventional unit root tests since
conventional unit root procedures requires the normality assumption in the residuals. That could
be the potential reason for the ambiguous results about the validity of the PPP hypothesis in the
related literature. Second, different real exchange rate data series with different time ranges
may also deliver different results even though the same procedures applied. Therefore, the
Turkish exchange rate series are very sensitive to the econometric techniques and range of the

data used.
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Appendix. Bai and Perron Multiple Break Point Test (2002:01-2018:12)

Estimated break dates:
Intercept and trend Shift

Euro 3*: 2005M02, 2012M05, 2016M07
US Dollar 2*:2008M10, 2013M07
GDP 3*: 2006M06, 2010M02, 2016M07
Ruble 2*: 2014M11, 2016M10
Intercept Shift
Euro 3*: 2008M03, 2013M08, 2016M07
US Dollar 3*. 2011M07, 2014M01, 2016M07
GDP 3*. 2011M07, 2014M01, 2016M07
Ruble 3*: 2011M07, 2014M11, 2016M12
Trend Shift
Euro 3*: 2004M07, 2008M10, 2015M05
US Dollar 3*: 2004M07, 2007M02, 2015M03
GDP 3*: 2004M10, 2007M06, 2009M12
Ruble 3*: 2011M07, 2013M06, 2016M12

* Liu, Wu and Zidek (1997) (LWZ) criterion is selected breaks
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