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Abstract

This study examines the validity of PPP for Commonwealth of Independent States
(CIS) namely Armenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan, Russia and
Ukraine for the period 1995M1-2015M11. In this study we perform stationary test
on two bases. In the first place, we initiate conventional unit root test such as
ADF. Secondly, we utilize unit root tests allowing for structural break. Given the
span and characteristics of the period which involves a significant break such as
1998 Russian economic crisis, we conclude that PPP holds for Armenia, Belarus,
Kazakhstan and Kyrgyzstan, while it does not hold for Azerbaijan, Russia and
Ukraine.
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1.INTRODUCTION

Purchasing power parity (PPP) is one of the important theories of exchange rate
determination in international economics. Testing the validity of PPP is of critical
importance not only for international monetary economy but also in terms of
political issues. As the validity of this hypothesis is directly associated with
exchange rate parity and adjustment of exchange rate policy, its importance
extends to many financial stability plans, structural adjustment policies and
economic reform programs.

There is a great deal of literature on PPP and some of the studies with the several
methodologies have implemented to test the validity of PPP in the long run. A
large variety of unit root tests has been employed to test this hypothesis. A real
exchange rate turning back to a constant average is consistent with PPP, whereas
PPP does not hold in case of a non-stationary real exchange rate. If real exchange
rate is constant, then it does not move off the average value, making PPP
hypothesis valid (Sarno and Taylor, 2003). It is evident that applied researches
have not yet reached to a consensus on validity of PPP hypothesis. Depending on
the econometric tools and data ranges used, the results may vary. Moreover, co-
integration tests are also employed to test long-term validity of PPP. These tests
investigate the co-integration relationship between nominal exchange rate and
domestic and foreign prices. The existence of co-integration relationship indicates
the validity of PPP hypothesis. This study has an effort to present the details of
most recent studies that use contemporary economic techniques.?

Several empirical studies have implemented to test the validity of PPP hypothesis
for CIS countries. CIS’ liberalization programs started in the early 1990s. Most

? For detailed discussions of the theoretical and empirical aspects of PPP and the real exchange
rate, please see the works of MacDonald and Taylor (1992), Taylor (1995), Rogoff (1996),
Taylor and Sarno (1998), Doganlar (1999), Lothian and Taylor (2000), Sarno and Taylor (2002),
Taylor (2004), Taylor and Taylor (2004), and the references cited there in.
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countries dealt with the drastic increases in budget deficits, debts and inflation.
Several institutional and structural adjustments that occurred in transition
countries have undergone several phases of economic changes. Economy was
depended on heavy industry and monopolistic firms and international trade was
formed by state agreements under the socialist model. In the process of
transformation there were differences between countries (Fisher and Gelb, 1991).
Donnorummo (2006) indicate that three factors are very important for the success
of transition process including historical background and circumstances, policies
and the presence or absence of military conflicts. As Commonwealth of
Independent States (CIS)’ countries are in the process of transition for the market
economy it is important to examine whether PPP holds for these countries because
of its economic implications.

Empirical evidence on the stationarity of real exchange rates for transition
economies is abundant and the results are mixed. The most common approach in
testing the PPP hypothesis is to utilize the unit root test(s) on the real exchange
series. Choudhry (1999) found some evidence to support relative PPP for Russia
and Slovenia. Barlow (2003) found mixed results for Poland, the Czech Republic
and Romania. Acaravci and Ozturk (2010) found weak evidence to support long-
run PPP for eight transition countries. He et al. (2013) found that PPP does not
hold for Hungary, the Czech Republic and Russia. Lu et al. (2012) found an
evidence of PPP for Estonia, Hungary, Poland, Romania and Russia. Teletar and
Hasanov (2009) found evidence that support PPP for CIS economies. Varamini
and Lisachuk (1998) found some evidence in favor of PPP for Ukraine. Solakoglu
(2006) found that PPP holds for Armenia, Azerbaijan, Georgia, Kazakhstan,
Kyrgyzstan, Moldova, Russia and Ukraine. Doganlar (2006) found no evidence
for PPP for Azerbaijan, Kazakhstan and Kyrgyzstan countries. Apergis (2003)
found no evidence in favor of PPP for Armenia. Sideris (2006) found no evidence
for Belarus, Georgia, but weak evidence for Moldova, Russia and Ukraine. Chang
et al. (2011) found evidence in favor for PPP for Bulgaria, the Republic of Czech,
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, and Russia. Hung and
Weng (2011) found significant support for the PPP for Azerbaijan, Kyrgyzstan
and Kazakhstan.
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The paper is organized as follows. The next section presents data and empirical

methodology, and the third concludes.

2. DATA AND EMPIRICAL RESULTS

Real exchange rate is expressed in logarithmic terms for the period 1995M1-

2015M11. Figure 1 shows the real effective exchange rate series of countries.

Figure-1. The Real Effective Exchange Rate Series of Countries
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As the empirical strategy, we utilize from two unit root tests. Firstly we perform
ADF as a conventional unit root test. Secondly, the final tool of our empirical
strategy we check stationary condition of the series using Zivot-Andrews,
allowing for single endogenous structural break.

ADF test can be performed by using the models

Model A: AY; = ¢q + 8Y;_1 + st + X% aAY,_; +u,
Model B: AY; = ¢p; + Y, + X% aiAY_; +u,
Model C: AY; = 8Y;_q + X%, aiAY,_; +uy

In investigating the validity of PPP hypothesis for the selected countries, we focus
on the models testing whether the series can be characterized as a random walk
with or without drift. Therefore our primary concern is on whether § = 0 in
Model B and Model C. However, for the sake of illustration we estimate both
model A, B, and C. In ADF test we follow methodology proposed by Enders
(2008). To this end, first we consider the significance of autoregressive coefficient
6 in model B. If the null of unit root is not rejected, we proceed to test the joint
hypothesis that = 0, ¢; = 0.

Table 1. ADF Unit Root Test Results

ADF
Model A Model B Model C

Series Kk t f3 k t f1 k t

Armenia 1 -3.321%** 5.614* 1 -2.039 2.874 1 1.169
Azerbaijan 1 -2.149 2.452 1 -1.890 2.425 1 1.045
Belarus 1 -5.624***  15887*** 2 -1.956 2.037 2 -0.592
Kazakhstan 1 -2.628 4.120 1  -2.853%** 4.070* 1 -0.077
Kyrgyzstan 1 -2.318 3.243 1 -2.130 2.285 1 -0.237
Russia 2 -2.643 4.073 2 -2.567 3.510 2 0.508
Ukraine 1 -3.537*** 7.188** 1 -2.814*** 3.965* 1 -0.008

(0]
(o]
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Critical Values for Phi-3 test;8.43; 6.34; 5.39, for Phi-1 test; 6.52; 4.63; 3.81. Standardized
Normal Critical Values; -2.33; -1.64; -1.28, for 1%, 5%, and 10% significance levels, respectively.

If this null is rejected, then we retest the hypothesis § = 0 using standardized
normal distribution and base our comments on the stationarity of the series on
model B. However, if this null cannot be rejected, we rule out model B, and
estimate model C. The critical values used in the test with the standardized normal
distribution are -2.33, -1.65 and -1.28 for 1%, 5% and 10% significance levels,
respectively.

Table 1 shows ADF unit root test results. Because PPP hypothesis is defined as
the case where the long term mean of the real effective exchange rate is constant
over time, we base our arguments regarding the validity of PPP hypothesis on
Model B. However, for illustration purposes we also present the unit root test
results for Model A and C. According to the results, null of unit root cannot be
rejected for Armenia, Azerbaijan, Belarus, Kyrgyzstan and Russia in Model B. In
other words, ADF test results reveal that PPP hypothesis is invalid for these
countries. On the other hand, we can reject the null of unit root in model B for
Kazakhstan and Ukraine with 99% confidence. This finding indicates that PPP
hypothesis holds for both Kazakhstan and Ukraine.

Table 2. Zivot Andrews Unit Root Test Results
Zivot Andrews Unit Root Test

Breaks Level Trend Level and Trend
Series t Break Date t Break Date t Break Date
Armenia -5.533*** 2006M05 -3.797 2002M04 -5.522** 2006M06
Azerbaijan 4349 1999M10 -4120*  2003M03  -4.381 2006MO06
Belarus

-7.443%** 2000M01 -6.508***  2001M01  -7.423*** 2000M01
Kazakhstan -4.585* 1999M04 -3.073 2000M07 -5.161** 1999M04
Kyrgyzstan

-6.156*** 1998M10 -4.574**  1999M12  -6.574*** 1998M10
Russia -4.190 1998M08 -3.533 1998M10 -3.901 1998M08
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Ukraine -4.505 2005M04 -4.138* 2012M06 -4.472 2005M04

Table 2 shows Zivot-Andrews unit root test results. In this test we consider the
model A taking a single endogenous break in level of the series. According to test
results, we cannot reject the null of unit root for Azerbaijan, Russia and Ukraine.
This implies that PPP hypothesis does not hold in these countries even after
allowing a break in level of the real effective exchange rates series of these
countries. On the other hand, we find evidence in favor of the validity of PPP for
Armenia, Belarus, Kazakhstan and Kyrgyzstan. It is noteworthy that the break
dates determined endogenously for all countries are generally clustered around
1998 Russian economic crisis.

3. CONCLUSION

This study examines the validity of PPP for Commonwealth of Independent States
(CIS) namely Armenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan, Russia and
Ukraine for the period 1995M1-2015M11. In this study we perform stationary test
on two bases. Unit root test results performed show that there is a large
disagreement on the validity of PPP in CIS countries. Firstly, ADF test results
show that PPP does not hold in these countries except for Kazakhstan and
Ukraine. Additionally ZA test reveals that break dates specified for the countries
are in line with 1998 Russian economic crisis. This means that these countries are
deeply affected by this crisis. Given the span and characteristics of the period
which involves a significant break such as 1998 Russian economic crisis, we
conclude that PPP holds for Armenia, Belarus, Kazakhstan and Kyrgyzstan, while
it does not hold for Azerbaijan, Russia and Ukraine.

BIBLIOGRAPHY

90



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES

Vol 8, No 2,2016 ISSN: 1309-8055 (Online)

Acaravci, Ali, llhan Ozturk (2010), "Testing Purchasing Power Parity in
Transition Countries: Evidence from Structural Breaks." Amfiteatru Economic.
12:27, pp.190-198.

Apergis, Nicholas (2003), "Testing Purchasing Power Parity: Results from a New
Foreign Exchange Market." Applied economics letters. 10:2, 2003, 91-95.

Barlow, David (2003), "Purchasing Power Parity in Three Transition Economies”,
Economics of Planning, 36:3, pp. 201-221.

Chang, Tsangyao, Han-Wen Tzeng. (2011), "Long-run Purchasing Power Parity
with Asymmetric Adjustment: Further Evidence from Nine Transition Countries."”
Economic Modelling. 28:3, pp. 1383-1391.

Choudhry, Taufiq (1999), "Purchasing Power Parity in High-inflation Eastern
European Countries: Evidence from Fractional and Harris-Inder Cointegration
Tests." Journal of Macroeconomics. 21:2, pp. 293-308.

Doganlar, Murat. (1999), "Testing Long-run Validity of Purchasing Power Parity
for Asian Countries." Applied Economics Letters. 6:3, pp. 147-151.

Doganlar, Murat. (2006), "Long-run Validity of Purchasing Power Parity and
Cointegration Analysis for Central Asian Countries." Applied Economics Letters.
13:7, pp. 457-461.

Donnorummo, Bob. (2006) “The Political and Economic Complexities of
Transition.” Zagreb International Review of Economics and Business, 1, pp. 13-
27.

Fischer, Stanley, Alan Gelb. (1991), "The Process of Socialist Economic
Transformation." The Journal of Economic Perspectives. 5:4, pp. 91-105.

He, Huizhen, Omid Ranjbar, Tsangyao Chang. (2013) "Purchasing Power Parity
in Transition Countries: Old Wine with New Bottle" Japan and the World
Economy. 28, pp. 24-32.

Hung, S. H.,, M. J. Weng. (2011), "Panel Unit Root Tests of Purchasing Power
Parity for Central Asian Countries™ Applied Economics Letters. pp. 585-590.

Lothian, James R. & Mark P. Taylor. "Purchasing power parity over two
centuries: strengthening the case for real exchange rate stability: a reply to
Cuddington and Liang." Journal of International Money and Finance. 19:5, 2000,
759-764.

91



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES

Vol 8, No 2,2016 ISSN: 1309-8055 (Online)

Lu, Yang-Cheng Ralph, Tsangyao Chang & Chia-Hao Lee. (2012), "Nonlinear
Adjustment to Purchasing Power Parity in Transition Countries: The ADL Test
for Threshold Cointegration." Applied Economics Letters. 19:7 pp. 629-633.

MacDonald, Ronald , Mark P. Taylor (1992) "Exchange Rate Economics: A
Survey." Staff Papers. 39:1, pp. 1-57.

Rogoff, Kenneth. (1996), "The Purchasing Power Parity Puzzle." Journal of
Economic Literature. 34:2, pp. 647-668.

Sarno, Lucio , Mark P. Taylor. (2002), "Purchasing Power Parity and the Real
Exchange Rate." IMF Staff Papers. 49:1, pp. 65-105.

Sarno, Lucio , Mark P. Taylor. (2003), "An Empirical Investigation of Asset
Price Bubbles in Latin American Emerging Financial Markets.", Applied
Financial Economics. 13:9, pp. 635-643.

Sideris, Dimitrios. (2006), "Purchasing Power Parity in Economies in Transition:
Evidence from Central and East European Countries.”, Applied Financial
Economics. 16:1-2, pp. 135-143.

Solakoglu, Ebru Guven (2006), "Testing Purchasing Power Parity Hypothesis for
Transition Economies.” Applied Financial Economics.,16:07, pp. 561-568.

Taylor, Mark P. (1995), "The Economics of Exchange Rates." Journal of
Economic Literature. 33:1, pp. 13-47.

Taylor, Mark P., Lucio Sarno. (1998), "The Behavior of Real Exchange Rates
during the Post-Bretton Woods Period.” Journal of International Economics.
46:2, pp. 281-312.

Taylor, Alan M., Mark P. Taylor. (2004), "The Purchasing Power Parity Debate."
The Journal of Economic Perspectives. 18:4, pp. 135-158.

Taylor, Mark P. (2004), "Is Official Exchange Rate Intervention Effective?.”
Economica. 71:281, pp. 1-11.

Telatar, Erding, Mubariz Hasanov (2009) "Purchasing Power Parity in Central and
East European Countrie.” Eastern European Economics, 47:5, pp. 25-41.

Varamini, Hossein, Helena G. Lisachuk. (1998), "The Application of Purchasing-
Power Parity to Ukraine by Using the Cointegration Approach.” Russian & East
European Finance and Trade. 34:3, pp. 60-69.

92



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES

Vol 8, No 2,2016 ISSN: 1309-8055 (Online)

Walter, Enders (2008), Applied Econometric Time Series. John Wiley & Sons.,

93



