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ABSTRACT

Purchasing power parity (PPP) which is an indicator of price level varieties across the countries is a popular work item at the present time. This study
focuses on PPP for EU member countries which use Euro. In other words, in this study, Bulgaria, Croatia, Czech Republic, Denmark, Hungary, Latvia,
Lithuania, Poland, Romania, Sweden and the United Kingdom which do not use Euro among the 28 member countries are being ignored, the study
deals with 19 EU member countries which use Euro (Euro zone). These countries are Austria, Belgium, Cyprus, Estonia, Finland, France, Germany,
Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Portugal, Slovakia, Slovenia, Spain and the Netherlands. In this study, LM unit root test
which is improved by Lee ve Strazicich have been perfomed for the countries in question between 2000 and 2016 by gauss method.
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1. INTRODUCTION

From a historical standpoint, purchasing power parity (PPP) is
one of the most studied research topic (Taylor, 2000. p. 1). The
PPP theory has been traced to the University of Salamanca in
Spain in 16" century and to the writings of Gerrard de Malynes
appearing in 1601 in England. In the second part of the 18" and in
the early 19™ century the Swedih, French and English bullionists
present further statements of PPP. Especially remarkable is the
Builon Report in England. It arises in the context of the large
inflows of precious metals from America. During the 19" century,
classical economists like Ricardo, Mill, Marshall and Goshen have
developed more or less their views on PPP. But even though the
term PPP theory was well established by the time of 1. World War
it was systematically taken up by the Swedish economist Gustav
Cassel for the first time in 1918 and his first contributions on the
subject were published in the Economic Journal (Nkurunziza,
2016. p. 17; Dornbusch, 1985. p. 6-7; Sarno and Taylor, 2002.
p. 66; Duarte, 2005. p. 2).

The PPP theory says that the exchange rate change between two
currencies is determined by the relative prices of two countries.

The PPP, which is a rate that transforms national currencies by
eliminating price differences between countries, allows for a more
accurate and reliable comparison of the level of development
between countries (Tirasoglu, 2014. p. 69). The most widespread
way to test for PPP consist in investigating unit root in real
exchange rates. If the unit root can be deny in favor of level
stationary, then deviations from parity are temporary and PPP is
said to be hold in long term (Lopez and Papell, 2002. p. 1). The
PPP has become increasingly widespread in 1973 with the collapse
of the Bretton Woods system in IMF member countries and the
increasing fluctations in real exchange rates as industrialized
countries transition to a flexible exchange rate system (Yalginkaya,
2016. p. 146).

Historically, the relative value of money in different countries
was first examined by Colin Clark and published in 1940. In this
study, he compared the PPP of many currencies across a series of
consumption goods. In the early 1950s, Irving Kralis and Milton
Gilbert, at the Organization of the European Economic Community
(OECD), used national accounts data to compare the national
incomes of four western European countries and the United States
(Vachris and Thomas, 1999. p. 4).
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This study, deals with Austria, Belgium, Cyprus, Estonia, Finland,
France, Germany, Greece, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Portugal, Slovakia, Slovenia Spain and the
Netherlands, which are EU member countries and use Euro (Euro
zone). In these countries, PPP between 2000 and 2016 will be
examined and LM unit root test will be made with gauss method.
Therefore, inflation (consumer price indexes) were obtained from
The World Bank (WDI) and real exchange rate were obtained and
after, an econometric model was created.

The study is organized as follows. In the second section, the
concept of PPP is explained and briefly, the absolute PPP and
the relative PPP are mentioned. In the third part of the study, a
literature review has been made and the results of these studies
are explained. In the fourth section, econometric analysis has
been made and findings were reached. And in the last section, the
results are explained.

2. THE CONCEPT OF PPP

For the international investor, risk at capital and money
international markets is highly associated with exchange rates. For
companies operating internationally, transactions and economic
risk are determined by exchange rates. The PPP is thus one of
the oldest and controversial doctrines of international finance
(Cabello et al., 2005. p. 3). One of the reason is that policy
makers, researchers, businesses and consumers want to compare
incomes and expenditures when prices change or are different. The
comparison of incomes and measurement of changes in incomes
is one of the basic tools for analyzing the success of economic
policies and especially, in asking about development (Moon et al.,
2004. p. 1).

Recently, PPP has been a comprehensive subject of voluminous
research (Lopez et al., 2004. p. 1). PPP is the law of one price
applied to foreign exchange markets. In other words, the law of one
price is the building block of PPP (Sarno and Taylor, 2002. p. 66).
PPP can be expressed as a rate change that equals the purchasing
power of different currencies by eliminating price level differences
between countries (http://www.mahfiegilmez.com/2012/05/
satnalma-gucu-paritesi-nedir.html Accessed: 05.12.2017). In other
words, the PPP, which is the keystone of many theoretical models
of international finance can be defined as the price ratio of the
basket of goods and services in different countries. Accordingly,
in addition to eliminating price differences between countries, real
prices and volumes can be compared internationally. The law of
one price relates exchange rates to prices of individual goods in
diversified countries (Hakkio, 1992. p. 37). The PPP shows that
when the PPP is the same in each of the two countries, the exchange
rates between the currencies are balanced. This means that the
exchange rate between any two countries should be equal to the
fixed price of goods and services in two currencies (TUIK; Alper,
2015. p. 91). The PPP is important for exchange rate estimates.
For example, for the misalignment of the nominal exchange rate
and the determination of the appropriate policy response, the
determination of exchange rate parities, and the international
comparison of national income levels (Sarno and Taylor, 2002.
p. 66). PPP is an international multilateral price index calculated

by the World Bank using international comparison data (Niu et al.,
2016. p. 68). The only price law applicable to all economic assests
subject to international trade, where the free trade of international
trade is the same, the price of the same commodity, converted
from the current exchange rate to a certain national currency, is
the same everywhere in the world, meaning that there must be a
single price (Seyidoglu, 2013. p. 439-440).

The method of calculating the real value of a foreign currency
which may be different from the current market price is called
PPP. Calculating the PPP is useful to compare living standards
in different countries to show the appropriate exchange rate for
use in expressing income and prices in different countries for a
general foreign exchange.

Economists says that a supply of money and a demand with a
correct value will bring the rate to the balance in the long run.
Current market rate shows only the short run equilibrium. They
say that when measured by a common currency, the value of goods
and services must be the same in all countries. The exchange rate
is equal to the basket price of identical goods and services bought
and sold in two different countries.

Generally, the PPP is very different from the current market
exchange rate. Some economists argue that once the exchange
rate moves away from the PPP, the trade and financial flows in
a country will stabilize, leading to potential trade and current
account deficits or surpluses. Instead, they prefer to designate
a basic balance exchange rate that is both harmonious with that
of an exchange rate that includes an exchange rate of goods and
services as well as flows of capital, to ensure that an entirely
reaches a general balance with the outside world (Bishop, 2013.
p.- 313).

PPP is different from exchange rate. PPP sets for differences in
price levels between countries/economies and enable more robust
comparisons of economic output, productivity and standards of
living, based on a common set of average international prices
(Han, 2008. p. 7).

In the long run, it is the inflationary developments that take place
among countries which determine the exchange rate developments.
Besides, in the long run, no country can withstand the deterioration
of competitiveness because such a situation will harm net exports
and also national income and employment. If a country has higher
inflation than abroad, the exchange rate of that country should be
weakened in the long run and should be equal to long run real
exchange rate. Namely;

€~ €
Swmm€_
€

€y1—€ | . . .
Where ( Lj is the percentage change in nominal exchange
€

rate, (m) is the domestic inflation and last (%) is the foreign
inflation. This is also called the PPP theory. The meaning of this
equation is that the percentage change in long run exchange rate
corresponds to inflation differences between countries.
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If domestic inflation is bigger than international inflation, local
currency will weaken in the long run.

If domestic inflation is smaller than international inflation then
it will be reflected in a corresponding strengthening of the local
currency in the long run.

PPP which indicates that exchange rates and national-international
inflation rates are linked can be handled and examined in two
ways: (1) Absolute and (2) relative.

The equation of real exchange rate in the absolute PPP is as follows
(Biede, 2015):
g, =e *——

t t Pt
Where () is the real exchange rate, (e) is the nominal exchange
rate and (P;') and (P) are in turn the foreign and domestic price

indices.

For the above equation, expressed logarithmically it will be as
below (Caglayan and Sagakli, 2006. p. 127).

InR,=InE, +InP, — InP,

2.1. Absolute PPP

According to absoulte PPP, the exchange rate between the two
countries should be the same as the price levels for these two
countries (https://www.investopedia.com/exam-guide/cfa-level-1/
global-economic-analysis/absolute-relative-purchasing-power-
parity.asp (Accessed: 16.12.2017). In other words, absolute PPP
expresses that the domestic and foreign bundless of goods should
sell for the same price when expressed in a widespread currency
(Tambiev, 2015. p. 4).

For the realization of the absolute PPP, there is a constraint. The
constraint in question, real exchange rate must be equal to 1.

The real exchange rate for the absolute PPP is expressed as follows:
r=e;+p; — P,

2.2. Relative PPP

Relative PPP, emphasizing arbitrage across time instead across
space, is that the exchange rate will adjust to offset inflation
differentials between countries (Papell and Prodan, 2003. p. 1).
Accordingly, the relative changes in the factors of price and
exchange rates should be considered. Namely, the inflation rate
(an increase in the general level of prices) between two countries
cause exchange rates to change. According to the foreign country,
the higher the inflation rates are in the national economy, the more
the exchange rate needs to increase at that rate in the country in
question (Seyidoglu, 2013. p. 444).

The relative PPP assumes that there will be no change in the
relative prices of the various goods in the countries. This approach
shows the relationship between inflation rates.

The relative PPP predicts that the real exchange rate will be
constant in equilibirum. The equation of real exchange rate in the
relative PPP is as follows:

Ar =Ae, +Ap: - 4p,

Where A shows the differences of the series. While there is a
constraint where the real exchange rate have to been 1 in the
absoulte PPP, there is no such constraint on the relative PPP.
When the absolute PPP does not come true, the relative PPP may
be valid expected to be valid (Findreng, 2014. p. 24; Caglayan
and Sagakli, 2006. p. 127).

3. LITERATURE REVIEW

There have been made some studies about PPP. Specially, there
are a lot of studies about the validity of the theoretical PPP both
for developed and for developing countries in the literature and
very different results have been achieved. These studies continue
to attract the attention of both empirical and theoretical economists.
This may be due to the fact that in recent times, there has been
a rapid theoretical development or and ambigous outcome in
studies (Zd’arek, 2010. p. 4; Taylor, 2002. p. 139). Many different
econometric methods such as unit root tests and cointegration
analyzes have been used in the studies in question. Accordingly,
the findings obtained may differ accordingly to the methods used.

The first studies on PPP in developed countries used univariate
Augmented Dickey-Fuller tests with post-1973 flexible (nominal)
exchange rate and they often have no evidence for the long-term
PPP (Alba and Papell, 2005. p. 1).

Some of the strongest evidence of long run PPP is provided by
Taylor (2002). One of the most significant contribution of Taylor’s
work is to construct real exchange rate data for over 100 years for
20 countries (Lopez et al., 2004. p. 1).

There is a limited number of studies on the validity of the PPP
hypothesis for European Union member states using the Euro
currency (Euro zone). This section focuses on examining existing
and previous studies on the PPP.

In the literature, PPP hypothesis of Romania (Barlow and Redulescu,
2002) and Turkey (Sarno, 2000; Yazgan, 2003) for studies indicating
that the PPP hypothesis is provided (Kasman, Ayhan, 2008).

Zumaquero and Urrea (2002) performed Bai-Perron unit root
tests and Granger ECM cointegration analysis for 7 developed
countries. In the study, they investigated 1975:1-1995:12 period
and as a result, they have come to the conclusion that the PPP
hypothesis for the countries in question is invalid.

Breitung and Candelon (2005) investigated the validity of the
PPP hypothesis of the Mexican and Asian crisis. They studied
a widespread group of countries from Asia and Latin America.
According to their conclusion, the PPP hypothesis is valid in
Asian countries, but not in South and Latin American countries.
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Payne et al. (2005) studied whether the PPP hypothesis is valid in
Croatia. In their studies, unit root tests have shown that they can’t
present evidence on the validity of the PPP hypothesis.

Sayyan (2005) has studied whether the PPP hypothesis is valid
by using the vector error correction model and the cointegration
test by taking the monthly data from the years of 1982-2004 in
Turkey. It is valid according to the results.

Alba and Papell (2005) have performed panel unit root test to 84
developed and developing countries and investigated the validity
of PPP hypothesis for the period 1976-2002. According to their
conclusion, while the PPP is valid in Europe and Latin America,
it is invalid in Africa and Asia.

Bénassy-Quéré et al. (2005) examined the hypothesis of the
purchaing power parity for the G20 countries between 1980 and
2001 in their study. The PPP hypothesis does not apply according
to the results obtained using cointegration and panel unit root tests.

Caglayan and Sagakli (2006) have investigated the PPP hypothesis
by using unit root tests and error correction model for Turkey and
the United Kingdom between 1995 and 2004. According to the
results they obtained, it is invalid.

Doganlar (2006) investigated Azerbaijan, Kazakhstan and
Kyrgyzstan economies by applying Engle-Granger and Phillips-
Hansen tests during 1995-2002 period. According to his findings,
the PPP hypothesis is invalid in the countries in question.

Basher and Silvestre (2007) have exmanied whether the real
exchange rate is stable by using unit root tests for 17 OECD
countries. They handled data for the period 1973:Q1-1998Q4. As
a result, it is concluded that the PPP hypothesis is valid.

Caglayan and Sak (2009) has examined the PPP hypothesis of
27 OECD countries. In his study, he handled monthly data for
19962006 for these countries and used panel unit root and panel
cointegration tests. According to the results they obtained, the PPP
hypothesis is invalid in the countries in question.

Narayan et al. (2009) examined 15 OECD countries in the period
between 1973 and 2002. As a result, the PPP hypothesis of 14
countries is valid.

Tatoglu (2009) examined the validity of the PPP hypothesis
using panel unit root tests for 25 OECD countries using data for
1977-2004. As a result, the PPP hypothesis is valid in the countries
in question.

Telatar and Hasanov (2009) examined whether the PPP hypothesis
is valid for the Commonwealth of Independent States countries
using traditional unit root tests and nonlinear unit root tests. As a
result, the PPP hypothesis is valid.

Yildirim and Yildirim (2012) used unit root tests in their work
for Turkey for the period between 1990 and 2006. As a result,
the PPP is invalid.

Sadoveanu and Ghiba (2012) investigated Hungary, Czech
Republic, Poland and Romania’s economies in their work. As
they used different price indices in their study, the results differed
from country to country.

Korkmaz et al. (2013) investigated whether the PPP hypothesis
for Azerbaijan, Kyrgyzstan and Kazakhstan economies is valid.
In the study, they used both traditional unit root tests and unit
root tests that allow structural break in series. They obtained two
different results. According to traditional unit root tests, the PPP
hypothesis is not valid but according to unit root tests that allow
structural break in series, it is valid.

Yildirim et al. (2013) examined the PPP by using data perform
time series and panel data analysis for Turkey between 1960 and
2012, for the EU-15 and G8 countries between 1975 and 2012 and
finally, for the OECD between 1980 and 2012. PPP is not valid
for Turkey but it is valid for EU-15 and G8 countries.

Cuestas and Regis (2013) investigated whether the PPP hypothesis
in the OECD countries is valid for the period 1972:01-2010:01
by using the linear and nonlinear unit root test. According to the
empirical results, while it is valid in 11 countries, it is invalid in
Turkey.

Cevis and Ceylan (2015) used the cointegration test to examine
the validity of the PPP for the fragile five using data from
2003:01-2013:08. As a result, the PPP is valid for India, Brazil,
South Africa and Turkey.

Umit (2016) investigated the validity of PPP for the period between
2003:01 and 2015:10. As a result, the PPP hypothesis is invalid
for South Africa and India.

4. DATA AND ECONOMETRIC ANALYSIS

This paper examines the PPP of the Euro area. For this purpose,
these countries will be dealt with in the application part of the study
and LM unit root test will be made by gauss method using the data
for the period 2000-2016 for the mentioned countries. Time series
will be used in the study. Time series can briefly be expressed as
the sum of the observations made in time. At least one of the data
obtained in the time series must be dependent on time and when
time series is performed, the time-dependent changes of the data
will be examined. Time series data are usually processed daily,
monthly, yearly and longer intervals and occur within a certain
time period (Chatfield, 2015. p. 24 and Seker, 2015: 24).

In this study, LM unit root test developed by Lee and Strazicich
has been performed by gauss method for 19 Euro countries. Here,
one break LM Model A: Break in level (Lee and Strazicich, 2013)
and one break LM Model C: Break in level and trend (Lee and
Strazicich, 2013) tests have been used. One break minimum LM
unit root test tends to predict the break point correctly and in
LM unit root test is free of size distortions and spurious refusals
in the presence of a unit root with break. In short, dimensional
breakdown is not observed in the LM unit root test. Additively,
the test is unchanging to the size of a break under the null and
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Table 1: Structural one break LM test values

LM test (Lee and Strazicich, 2013) (one break)

Model A: Break in level Model C: Break in level and trend
LM-stat: —3.234 LM-stat: —4.855

Break date: 14.000 Break date: 13.000

Fraction: 0.824 Fraction: 0.765

Lag: 0.000 Lag: 0.000

is mostly stable to its location (Lee and Strazicich, 2004. p. 10).
Since the break points of the LM unit root test were determined
endogenously, there is no false refusals in the case of breaks and
unit root existence. This is one of the advantages of the LM unit
root test. At the same time, there is no false rejection when the
alternative hypothesis is true. If the null hypothesis is rejected in
the LM test, this means that the unit root is rejected without breaks
(Ozcan, 2012. p. 102). In the LM test, when the break magnitude
increase, the rate of correct prediction of the break point also
increases. If the LM unit root test is in the middle of the break
point series, it is closer to the nominal significance level unless
the break size is high. However, if the break size increases, it
remains farther away from the nominal significance level (Caglar,
2015. p. 21-22).

The results for the Euro zone are as follows in Table 1.

As the Table 1 shows, in the Model A: Break in level test, we can
see that the break date realized in 2013 where the value is 14. And
in Model C: Break in level and trend test, we can see that the break
date realized in 2012 where the value is 13. These breaks may
have been due to an unusual event such as a sudden decline or rise
in the period. In Model A: Break in level test, 10% is significant
because LM-stat value is —3.234. And in Model C: Break in level
and trend test, 5% is significant because LM-stat value is —4.855.

5. CONCLUSION

In the literature, there have been made many studies about PPP
and many different results have been obtained.

In this study, the PPP, which theoretically explains the relationship
between inflation rates and exchange rates, has been analyzed for
countries using Euro among the EU member countries (Euro zone).
In the research, the period 2000-2016 is studied. In the study, LM
unit root test analysis has performed with gauss method using
time series. As a result, in the Model A: Break in level test, we
can see that the break date realized in the 14" value. And in Model
C: Break in level and trend test, we can see that the break date
realized in the 13" value. By the reason of that the LM-stat value
is —3.234 in model A: Break in level test, it is 10% significant.
And because of the LM-stat value is —4.855 in model C: Break
in level and trend test, it is 5% significant.
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