| ISPEC International Journal of Social Sciences & Humanities
DOI: http://doi.org/10.5281/zen0d0.14507720 Accepted: 06.12.2024

BRICS-T Ulkeleri icin Satin Alma Giicii Paritesinin Gecerliliginin
Ekonometrik Tahmini

Econometric Estimation Of The Validity Of Purchasing Power Parity For BRICS-T
Countries

Fatma Idil BAKTEMUR
Osmaniye Korkut Ata Universitesi, iktisadi ve idari Bilimler Fakiiltesi, Ekonometri Béliimii
idilbaktemur@gmail.com, https://orcid.org/0000-0003-2455-5898

Ozet

Satin alma giicii paritesi (SGP) hipotezi makroekonomide 6nemli bir konu oldugu i¢in bir¢ok
uygulamali ¢aligmada yer almistir. Duraganligin belirlenmesinde kullanilan birim kok analizleri
bu konuda yardimer olmaktadir. Birim kok mevcutsa soklarin kalici, mevcut degilse soklarin
gecici etkisi oldugu ifade edilmektedir. Duragan bir reel doviz kuru SGP’nin gegerli oldugunu,
tersi ise gegerli olmadigi anlamina gelmektedir. Bu ¢alismada BRICS-T tilkeleri, yani Brezilya,
Rusya, Hindistan, Cin, Giliney Afrika ve Tirkiye i¢in 2017-2024 doénemini kapsayan veriler
kullanilarak SGP’nin gegerliliginin belirlenmesi amag¢lanmistir. Dogrusal ve dogrusal olmayan
birim kok testlerine calismada yer verilerek sonuglar tartisilmistir. Dogrusal ve dogrusal
olmayan panel birim test sonuglarmma gore, bu illkelerde SGP’nin gecerli olmadig
goriilmektedir (ortalamaya doniis olmadigl). Bu da soklarin kalici bir etkiye sahip oldugu
anlamina gelmektedir.

Anahtar Kelimeler: Satin Alma Giicii Paritesi, Birim Kok, Reel Doviz Kuru, Dogrusal
Olmama

Jel Kodlari: C22, C23, F31

Abstract

The purchasing power parity (PPP) hypothesis is an important issue in macroeconomics that
has been the subject of many applied studies, and unit root analyses, used to determine
stationarity, have proven to be helpful in this regard. If a unit root is present, the shocks are
considered permanent, and if absent, the shocks are considered to have a temporary effect. A
stationary real exchange rate implies that PPP holds, whereas the opposite does not. This study
investigates the validity of PPP for which it draws upon 2017-2024 data for BRICS-T countries,
namely Brazil, Russia, India, China, South Africa and Tiirkiye, and subjects them to both linear
and nonlinear unit root tests. The subsequent discussion of the results reveals that PPP does not
hold in these countries (no mean reversion), meaning that shocks have a permanent effect.
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1. INTRODUCTION

PPP, which remains one of the most contentious economic theories, defines the equality
of the long-run exchange rate (EX) between two countries based on the ratio of their relative
price levels. The original concept stems from the observation that foreign EX will inevitably
fluctuate in a direction that will cause identical product baskets to cost roughly the same in
different nations due to arbitrage activity in international markets. The PPP hypothesis states
that nominal exchange rates (NEX) respond to price differences to maintain long-run market
equilibrium. Consequently, mean-reverting features are expected for real exchange rates (REX)
that integrate the nominal rate with relative prices. Stated otherwise, if the REX is a covariance
stationary process, then the PPP can be sustained (Bahramian and Saliminezhad, 2020).

PPP has maintained its significance as one of the most resilient metrics in international
economics. The assumption, based on a generalization of the law of one price, is that all items
are the same and that trade obstacles and transportation expenses are negligible in both nations
(Kulaetal., 2011).

Officer (1978) approached PPP in two ways: Under the absolute version of the theory,
when represented in terms of the same currency, the same basket of goods and services should
have the same cost. Conversely, when the rate of depreciation of one currency in comparison
to another equals the variation in the inflation of aggregate prices between the two countries in
question, the relative PPP can be said to be true (Kula et al., 2011). The REX is the NEX
adjusted for relative national price level disparities, assuming that the NEX can be simply
defined as the price of one currency in terms of another (Sarno and Taylor, 2002).

Real exchange rates exhibit mean reversion, which makes them stable in the long term,
thus supporting the validity of PPP. The REX will not ultimately tend to gravitate toward
equilibrium value if changes in price levels don’t also affect the NEX at the same rate. The PPP
model, however, does not account for transportation costs and tariffs; sticky prices that prevent
the application of multiple commodity baskets for index computation; and other phenomena
that affect its validity. In literature, the validity of PPP is tested using panel unit root, non-linear,
linear and structural break tests, in line with the structure of the classified series. Unit root tests
are commonly employed in empirical PPP testing. Shocks will have a temporal effect if the
REX is stationary, and will have a long-lasting impact if there is a unit root in the actual EX.
From this perspective, PPP can therefore be considered erroneous (Giiris and Tirasoglu, 2018).
As an alternative approach, cointegration can be sought between prices and the NEX, which, if
long-run PPP is true, should combine to generate a stationary linear (or nonlinear) combination
(Haug and Basher, 2011).

This study investigates the validity of PPP through an investigation of 2017-2024 data
for BRICS-T countries, and differs from previous studies in its analysis of PPP for BRICS-T
countries with linear and nonlinear unit root approaches using an updated data set.

The study is presented in four sections. Following the introduction, the second section
presents a review of literature; the third section discusses the method and application; and the
fourth section concludes the study with a summary of the findings.

2. LITERATURE REVIEW

A selection of the studies in literature investigating PPP with different methods is
presented below.
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Table 1. Summary of Literature
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Study Country Period Method Result
Chang and Su (2009) OPEC countries 1995-2008 Nonlinear panel unit root test + For four countries
Kula et al. (2011) MENA 1970-1998 LM unit root test +for the four of thirteen
countries
Yilanci (2012) eight Central and 1990’s-2010  KSS and rolling-KSS unit root  (the KSS unit root test)
Eastern European tests + for Romania, (the
countries rolling-KSS unit root
test) + Poland. + for the
remaining countries.
Tica and Soric (2012) ASEAN, MERCOSUR  1960-2007 IPS panel unit root test +
countries and China vis
a vis Germany and the
USA
Chang et al. (2013) Germany and trading 1994-2010 TAR model +
partners
Kavkler et al. (2016) EA 11 1998-2012 KSS unit root test -
Peng et al. (2017) BRICS 1995-2015 Quantile unit root tests +
Omay et al. (2017) EU 1994-2014 Unit root tests that allow for +
structural breaks and
asymmetric nonlinear
adjustment
Gyamfi (2017) BRICS 1993-2015 Nonlinear cointegration -
Munir et al. (2018) ASEAN-5 countries 1968-2013 Panel unit root + for the sub-period
Giiris and Tirasoglu BRICS 1993-2015 Fourier unit root + for Brazil and South
(2018) Africa
- for others
Wang et al. (2019) China 2005-2016 bootstrap sub-sample rolling- -
window causality test
Aixala et al. (2019) Spain 1868-1914 Linear and nonlinear unit root +
tests
She et al. (2020) Pakistan 1983-2014 Fourier unit root test Partially +
Bahramian and ASEAN-5 countries 1994-2018 Fourier quantile unit root test + for Indonesia, the
Saliminezhad, (2020) Philippines, Singapore,
and Thailand.
Zeren and Kizilkaya seven fragile  1990-2020 Fourier ADF and Fourier KSS  + for four economies
(2020) economies unit root tests
Bhatti and Al Nassar GCC countries and 1989-2018 Conventional and nonlinear unit -
(2020) the US root tests
Omay et al. (2021) 11 OECD countries 1957-2000 KSS-FF unit root test +
Doganlar et al. (2021) 10  developed, 20 1993-2018 Conventional, nonlinear, and + 8 developed, 11
developing, and 15 Fourier-type unit root tests emerging, and 7
frontier market frontier market
economies economies
Govdeli and Sumer BRICS countries 1980°s-2017  Fourier unit root +
(2021)
Goswami and Saha 17 countries 2010-2021 Fourier nonlinear quantile unit +
(2022) root test
Nazlioglu et al. (2022)  GIIPS 1970-2020 unit root approaches with/ +
without structural breaks and
non-linearity
Lee et al. (2023) China and European 2000-2020 Nonlinear nonparametric  +
countries approach
Jie and Liu (2023) China 1952-2019 Kim and Perron’s structural +
break unit root test, ADF and
Fourier ADF unit root test,
Narayan and Popp unit root test
Kyei-Mensah (2023) some major advanced 1980-2020 Univariate unit root tests -
and developing
economies
Omay and Ugar (2023) 34 countries 2010-2020 Unit root test for structural + for 31
breaks and symmetric nonlinear
adjustment
Ugur and Alper (2023)  OECD countries 1994-2021 Hepsag unit root test + for 22
Yilanci et al. (2024) E7 1995-2023 faestar-gks unit root test + (except Tiirkiye)

+ denotes validity of PPP; — denotes invalidity of PPP.

Year 2024, Volume-8, Issue-4| www.ispecjournal.org

182


http://www.ispecjournal.org/

| ISPEC International Journal of Social Sciences & Humanities
3. METHOD AND APPLICATION

Quarterly data for REX from 2017Q1 to 2024Q2 for the BRICS-T countries was sourced
from International Monetary Fund International Financial Statistics. Figure 1 presents the time
series graphs (1: Brazil, 2: Russia, 3: India, 4: China, 5: South Africa, 6: Tiirkiye) and Table 2
presents the statistical properties of the series.

Figure 1. Time Series Graphs for Countries
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Table 2. Descriptive Statistics for Panel

Mean 42.13222
Median 20.05000
Maximum 128.1000
Minimum 4.300000
Std. Dev. 41.98797
Skewness 0.710158
Kurtosis 1.704073
Jarque-Bera 27.72544
Probability 0.000001
Sum 7583.800
Sum Sq. Dev. 315575.2
Observations 180

The validity of PPP will be tested with a unit root test. If the series is found to be
stationary, PPP holds. A REX that is mean reverting (stationary) and eventually converges with
its equilibrium values is considered valid under the PPP. If the series is found to be
nonstationary, PPP does not hold, meaning that no mean reversion exists.

Im, Pesaran and Shin (1997) and Pesaran (2003) CADF include first- and second-
generation panel unit root tests for comparison purposes. The equations applied by Im, Pesaran
and Shin (1997) and Pesaran (2003) for their unit root tests are presented below.

AY, =Y, PR 1)
AY, =a; +bY, , +¢Y_, +dAY, +e,, 2)

it

Table 3 shows the linear panel unit root test results.

Table 3. Linear Panel Unit Root Tests

Variable: INREX

Pesaran (2003) Test Im, Pesaran and Shin (1997) Test
model statistics W-t-bar statistics
Constant -1.913 -0.0947
(0.349) (0.4623)
Constant and trend -1.962 -0.9519
(0.820) (0.1706)

Critical values for Pesaran (2003) test are stated as -2.210 (10%), -2.330 (5%) and -2.570 (1%) for the constant model; and -
2.730 (10%), -2.860 (5%) and -3.100 (1%) for the constant and trend models. The values in parentheses denote probability.

The stationarity of the series will be investigated using the nonlinear unit root test
developed by Kapetanios et al. (2003). The panel form of the equation is presented below.

AYi,t =0 yis,t—l +1ix 3)
Equation (3) tests the hypothesis of H, : 6, = 0 against the hypothesis of H, : 5, <0.

Table 4 shows nonlinear unit root test results.
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Table 4. Nonlinear Panel Unit Root Test
Variable: INREX
model statistics

demeaned -1.452767
Critical values are stated in the study of Ucar and Omay. (2009) as -2.08 (10%), -2.20 (5%) and -2.44 (1%).

As can be seen in Table 4, the null hypothesis of the unit root cannot be rejected, meaning
that PPP does not hold for BRICS-T countries.

The result of the nonlinear unit root test is the same as that of the linear unit root test: the
series is non-stationary, i.e. PPP does not hold.

To test the PPP of each country, individual unit roots (Table 5) are also conducted.

Table 5. Nonlinear Unit Root Test for Countries

Variable: INREX

countries statistics
demeaned detrended
Brazil -2.074911 -1.953868
Russia -2.582867 -3.252755*
India -1.974170 -3.063432
China -1.585998 -1.530405
South Africa -1.819501 -3.248758
Tiirkiye 0.344682 -1.475223

Critical values stated in the study of Kapetanios et al. (2003) for the demeaned model: -2.66 (10%), -2.93 (5%) and -3.48 (1%);
and -3.13 (10%), -3.40 (5%) and -3.93 (1%) for the detrended model. * denotes significance at a 10% level.

PPP is invalid for each country. Only for Russia, at a 10% level, can it be said that PPP
is valid, although this is weak evidence.

There are previous studies in literature reporting PPP to be invalid, among which Gyamfi
(2017) and Giiris and Tirasoglu (2018) addressing BRICS countries can be given as examples.

4. CONCLUSION

PPP remains one of the core macroeconomic principles. The present study investigating
the validity of the PPP hypothesis through the application of linear and nonlinear unit root
analyses for BRICS-T countries reveals that PPP does not hold, suggesting the lack of a mean
reversion in REX. Deviations from the REX are permanent for BRICS-T countries.

According to Giiris and Tirasoglu (2018), the factors affecting the invalidity of PPP
include variations in price indices, the use of various goods baskets in the index calculation, the
effect of transportation costs on prices in two countries, customs taxes, administrative rules and
tariffs. There is a need also to consider economic and political conditions and their effect on the
invalidity of PPP.

The planned exchange rate policies of the nations in question could have long-lasting
effects. Stated differently, the nations’ exchange rate policies would change, which would
impact their ability to compete in the international market (Ugur and Alper, 2023).

The formulation of policies targeting the minimization of exchange rate risk in these
countries would increase their competitiveness with developed countries. It is believed that the
removal of trade barriers in countries experiencing rapid industrial growth would reduce EX
volatility and increase welfare. It should be ensured that the necessary steps are taken in the
fight against inflation. Making medium- and long-term decisions will have a positive effect on
PPP (Govdeli and Sumer, 2021).
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