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Abstract. The paper tests purchasing power parity as a long-run equilibrium 
condition by investigating the short run behavior of exchange rate and relative 
prices for four Asian countries. The paper uses cointegration approach, looking at 
the data from 1976-2001 for three alternative price indices. The paper presents the 
empirical evidence that cointegrated relationship does not exist in the sampled 
data. The results of the study are not supportive of the purchasing power parity 
proposition in most of the cases. 

I.  INTRODUCTION 
The concept of purchasing power parity proposition (PPP) is closely related 
to the behavior of real exchange rates, which are frequently used as a 
diagnostic tool to detect policy induced disequilibria in open economies. The 
purchasing power parity (PPP) theory of exchange, put forward by Cassel 
(1916), postulates that under ideal conditions of free trade the nominal 
exchange rate between two currencies is equal to the ratio of the two 
countries general price levels. Because of the importance of the PPP as a 
long run determinant of exchange rate in macroeconomic models, PPP has 
been subject to many interpretations and controversies. 

 The originators of PPP doctrine [Wheatley (1807) and Ricardo (1821)] 
have viewed it as an extension of quantity theory of money.1 According to 
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1PPP is an extension of quantity theory of money in an open economy, implying that 

doubling of money supply doubles prices in home country, which in turn lead to a 
proportionate increase in exchange rate. See Cassel (1921). 
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the absolute version of purchasing power parity in each period t the nominal 
exchange rate must be equal to the ratio of domestic price level to the foreign 
price level. While the relative version of PPP requires that the nominal 
exchange rate must be proportional to the relative price.2 It is worth noting 
that while relative PPP can be tested empirically, absolute PPP cannot be 
tested empirically due to the non-availability of comparable data, particularly 
on price level across countries.3 

 A sizable volume of theoretical and empirical models of exchange rate 
behavior has been built around purchasing power parity proposition. Officer 
(1978) studies the absolute and relative versions of PPP and concludes that 
there is strong evidence to support relative PPP hypothesis. Bhatti (1996) 
examines the long run PPP for Pakistan and its eight trading partner from the 
industrial world. The results of the study support the predictions of the PPP 
hypothesis that the nominal exchange rate tends to be equal to the ratio of 
domestic price index to the foreign price index. In a similar study Bhatti 
(2000) tests long run PPP for Pakistan Rupee exchange rate vis-à-vis eight 
Asian currencies. The results of the study are strongly supportive of the PPP 
proposition in five out of the eight cases. 

 While Officer (1980) showed that the deviations of purchasing power 
parity are explainable in terms of structural changes in the economies, 
Frankel (1981) showed the collapse of PPP during 1970s because of real 
shocks and structural changes in the economies of USA and its trading 
partners. Patel (1990) discussed that purchasing power parity does not hold 
for the floating exchange rate period. Similar results are given in Bayoumi 
and Macdonald (1999). Sjaastad (1998) investigates the properties of PPP 
real exchange rate as a proxy for the true real exchange rate and demonstrate 
that PPP real exchange rates are potentially highly defective. 

 Corbae and Ouliaris (1988) test PPP proposition for the USA with each 
of its trading partners in the G-7 group of countries. The study finds that the 
cointegrated relation does not exist in the sampled data. Eatzaz and Farzana 
(2002) examine the long run PPP for Pakistan and other Asian countries and 
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constant over time. The absolute version requires the RER to be one, while under the 
relative version the constant RER can be different from one. 

3Even the use of comparable data on prices, if available across countries, is likely to produce 
results that may not differ significantly from those obtained by testing relative PPP using 
prices indices. 
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demonstrated the failure of the PPP theory. In a recent study Basher and 
Mohsin (2004) also test the relative version of PPP using panel co integration 
framework. The study uses aggregate CPI ratio for a set of ten Asian 
countries for the period 1980 to 1999. The results of the study rejects PPP 
hypothesis. 

 Pesaran et al. (2001) develop bound testing approach to cointegration. 
The study proposes various bond testing procedures and shows that the 
proposed tests are consistent. The empirical relevance of the bounds 
procedure is demonstrated by a re-examination of the earning equation 
included in the UK treasury macroeconomic model. Enormous empirical 
work has been conducted to examine the validity of purchasing power parity 
hypothesis for a large number of currencies. However traditional model of 
PPP do not adequately explore the relationship between exchange rates and 
prices, implied by PPP. 

 The objective of the paper is to re-examine PPP for four Asian countries 
by employing the Johansen’s procedure. Bounds testing approach has not 
been used because it may not be suitable approach for the testing of PPP 
hypothesis for a country like Pakistan. Employing the time series concept of 
co integration, this paper empirically examines the validity of the PPP 
proposition by testing for the long run relationship between exchange rates 
and prices. The paper deals with relative PPP approach to the analysis of 
exchange rate. 

 The paper is planned as follows. Data are discussed in section II. Section 
III explains the procedure for testing the relative version of purchasing power 
parity and develops the method of analyzing short-term adjustment 
mechanism towards the equilibrium path. The results of this exercise are 
presented in section IV. Finally, section V consists of concluding remarks. 

 

II.  THE DATA 
Our analysis is based on a sample of four Asian countries: the countries are 
Indonesia, Malaysia, Pakistan and Singapore. The analysis covers the period 
of 1976 to 2001. All the data are taken on annual basis. For each country on 
average 21 major trading partners are considered. To measure price in the 
home countries and trading partners, three different price indexes are used 
namely consumer price indices (CPI), which includes a large number of non 
traded goods; the whole sale price indices (WPI), which mainly contains 
tradable good; and the GDP deflator which is a genuine price index of 
aggregate production. The data on the trade of the sampled countries are 
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collected from International Trade Statistics. While the data on price indices 
and exchange rates are collected from International Financial Statistics. The 
bilateral exchange rates of home country with each of the trading partner are 
computed as Eij = Eiu / Eju, where Eij is the exchange rate of home country i 
with trading partner j Eiu is the exchange rate of home country with US dollar 
and Eju is the exchange rate of trading partner with US dollar. 

III.  MODELING PURCHASING POWER PARITY 
The study uses the Johansen’s procedure to test for cointegration.4 In 
Johansen’s procedure no variable is set exclusively as the dependent variable 
before hand. Instead exchange rate and relative price are assumed to follow 
the first order VEC (Vector Error Correction) system: 

et =  aee et–1 + aer rt–1 + εet (1) 

rt =  are et–l + arr rt–l + εrt (2) 

Or subtracting lagged dependent variables from the respective equations, the 
system can be written in matrix notation as follows. 
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where πee = aee – 1, πrr = arr – 1, πer = aer and πre = are. 

 The existence of a cointegrating relationship depends on the rank of the 
matrix π. The necessary and sufficient condition for the existence of a 
cointegrating relationship is that the rank of the matrix π is equal to one. In 
this case, the two rows in the matrix π are linearly dependent on each other 
and, therefore, we can express the second row as a multiple of the first. 

Δet =  (πee et–1 + πer rt–1) + εet (4) 

Δrt =  Sr (πee et–1 + πer rt–1) + εrt (5) 

 Now ECV AR (Error Correction Vector Autoregressive) model is 
formulated to test the existence of cointegrating relationship. We consider a 
generalized VEC model that combines the restricted VEC model with the 
conventional VAR model in first differences. Considering the error 
correction process by including an intercept and a trend term, and 
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augmenting the VAR portion of the model by drift and linear trend 
variations, we can write the ECVAR model as follows: 

Δet  = [πee et–1 + πeo + πer rt–1 + πet (t – 1)] + 
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Δrt  = [πre et–1 + πro + πrr rt–1 + πrt (t – 1)] + 
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 The rank condition is tested by finding out the number of non-zero 
characteristic roots of the π matrix. The testable null hypothesis along with 
the alternative hypothesis and test statistic are given by: 

AH 0 :  λ1  =  λ2  =  0  and  AH1 : λi  ≠  0  for at least one i 

Test statistic:  λtrace (1)  =  ( ) ( )[ ]21
ˆ1lnˆ1ln λλ −+−− n  

BH 0 :  λ1  ≠  0,  λ2  =  0  and  BH1 : λi  ≠  0  for both i 

Test statistics:  λtrace (1, 2)  =  ( )[ ]2
ˆ1ln λ−− n  

 The existence of a cointegrating relationship requires that the first null 
hypothesis should be rejected while the second should be accepted.5 The test 
will be applied under two alternative cases. 

Case 1: Intercept but no trend in VEC and no drift or trend in VAR 

 Restriction:  πet  =  μe  =  τe  =  0,   πrt  =  μr  =  τr  =  0 

Case 2: Intercept but no trend in VEC and drift but no trend in VAR 

 Restrictions:  πet  =  τe  =  0,   πrt  =  τr  =  0 

 Case 1 refers to the specification of ECVAR model wherein the error 
correction equation includes an intercept, while Vector Autoregressive 
(VAR) model does not have drift (or linear trend in level). In case 2, VAR 
part of the ECVAR model also includes drift. If cointegrating relationship 
exists, the ECVAR model is re-estimated for the error correction analysis by 
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imposing the restrictions on the π matrix implied by the rank condition. The 
parametric restrictions to satisfy the rank condition are: 

πro = sr πeo,   πro = sr πeo,   πrr = sr πer  and  πrt = sr πet 

Δet  = πee [et–1 + θeo + θer rt–1 + θet (t – 1)] + 
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Δrt  = πre [et–1 + θeo + θer rt–1 + θet (t – 1)] + 
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where  θeo = πeo / πee,  θer = πer / πee  and  θet = πet / πee 

 If the value of error term is greater than zero it means that the exchange 
rate is greater (less) than the level that should prevail along the equilibrium 
path and/or relative price level is less (greater) than the equilibrium level. If 
such an error occurs in a period then under any version of PPP one would 
expect that in the next period the adjustments in exchange rate and price 
level are such that they produce tendency towards restoring equilibrium. This 
can happen if and only if the error correcting process satisfy the conditions: 

 πee Dt–1 < πre Dt–1  whenever  Dt–1  >  0 (10) 

 πee Dt–1 > πre Dt–1  whenever  Dt–1  <  0 (11) 

where  Dt–1  =  et–1 + θeo + θer rt–1 + θet (t – 1) 

denotes the deviation from equilibrium. The above conditions simplify to πee 
< πre. Three possible patterns that are consistent with this requirement are πee 
< 0, πre > 0 or πee > πre > 0 and πee < πre < 0. 

 This completes the procedure for cointegration analysis. We must now 
spell-out in what sequence will various tests be applied. The first step is to 
determine if the cointegrating relationship exists. While at the second stage 
the parameters of the error correcting equation are studied to determine 
whether or not the PPP proposition holds. 

IV.  THE RESULTS 
We now analyze PPP proposition by testing the existence of cointegrating 
relationships. The information that comes out of this exercise is about the 
number of characteristic roots that are significantly different from zero. The 
results in Table 1 show that the nominal exchange rate and relative price do 
not  cointegrate  for  most  of  the  trade  partners.   The   table   presents   the 
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summary of the results on Johansen’s test for the number of significant 
characteristic roots in ECVAR model for each bilateral exchange rate and the 
relative price. 

 The Table 2 shows that the nominal exchange rate and relative price do 
not cointegrate for most of the trade partners. Out of 504 ECVAR models 
estimated only 144, or about 28.5% form a cointegrating relationships. 168 
models are then estimated each using WPI, CPI and GDP deflator as the 
price index. The results show that the numbers of cointegrating relationships 
with WPI, CPI and GDP deflator are respectively 29.76, 27.97 and 29.97 
percentage of the number of estimated models. It means that the possibility 
of a long-run relationship between nominal exchange rate and relative rice at 
the retail level (CPI) is lower than at the wholesale level (WPI) and GDP 
deflator. 

TABLE  2 

Percentage of Cases in which Cointegration Relationship Exists 

No. of cointegrating relationships 
For Case 1, 2 Countries 

WPI CPI GDP 
All Cases 

Indonesia 13 6 15 25.75 
Malaysia 7 10 10 20.45 
Pakistan 25 15 17 45.23 
Singapore 5 16 5 22.80 
%age 29.76 27.97 27.97 28.5 

 

 The country-wise position is as follows. The percentage of cointegrating 
relationships between nominal exchange rate and relative price is minimum 
(20.45%) for Malaysia followed by Singapore (22.80%) and Indonesia 
(25.75%). On the other hand the maximum number of cointegrating 
relationships is found for Pakistan (45.27%). The results for Pakistan stand 
out as exception to the norm. An obvious implication is that the exchange 
rate policies in Pakistan have been closely linked with domestic inflation rate 
relative to the inflation rate in its trade partners. 

 The pairs of countries for which cointegrating relationship is established 
are further analyzed for error correction. The existence of a cointegrating 
relationship only establishes that there is a long run relationship between 
exchange rate and relative price. It does not guarantee, however, that the 
relationship is consistent with the PPP proposition. The next step of our 
analysis is to study the error correction dynamics for all those cases where a 
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cointegrating relationship has been established. The results are discussed 
separately for each country. 

INDONESIA 
The results for Indonesia, presented in Table 3, shows that with most of the 
trading partners of Indonesia the changes in exchange rates are such that they 
tend to counter balance the dis-equilibrium forces. The changes in relative 
price, on the other hand, are mostly destabilizing. This pattern holds for the 
trading partners Japan, Malaysia, Netherlands, Switzerland and Saudi 
Arabia. For Pakistan as a trading partner also the exchange rate plays more 
significant role than the relative price. 

 The case of India is quite unacceptable as exchange rate is changing in 
the right direction but the error correcting parameter is statistically 
insignificant while the relative price is changing in the wrong direction and it 
is statistically significant. The relative price is changing in the wrong 
direction for Japan, Malaysia. Netherlands. Saudi Arabia and Singapore 
while the exchange rate is changing in the wrong direction for China, 
Germany and Sweden. 

MALAYSIA 
The results for Malaysia presented in Table 4, show that the nominal 
exchange rate in most of the trading partners of Malaysia adjusts in the right 
direction although it does not playa significant role in adjustment process, 
On the other hand relative price not only adjust in the right direction but also 
plays a significant role in the error correction process, This pattern is true, for 
example, in case of Australia, New Zealand and Singapore. 

 The error correction mechanism for the nominal exchange rate and 
relative price between Malaysia and Pakistan works through both the 
variables and both the error correcting parameters are highly significant. 
There are few unacceptable case in which the changes in relative price or 
exchange rate have destabilizing effect. Such pattern holds for Belgium, 
Canada, India, Indonesia, Italy, Sweden, Thailand and USA. 

PAKISTAN 
The results of error correction for Pakistan, presented in Table 5, show that 
the nominal exchange rate and relative price adjust in the right direction and 
plays significant role for most of the trading partners. Examples of such 
cases are Belgium, Canada, Malaysia and USA. The role of exchange rate 
remains the same but adjustment due to relative price become insignificant 
for the countries France, Korea and Sweden. 
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 The case of China is different because the relative price changes in 
wrong direction and plays a significant role. However, the error correcting 
adjustments in nominal exchange rate are large enough to remove the 
instability caused by changes in relative price. There are two cases (Germany 
and Thailand) for which the results are unacceptable on theoretical grounds. 
In these particular cases although the exchange rate and relative price form a 
cointegrating relationship, but there is no evidence of error correction. 

SINGAPORE 
Table 6 shows that the error correction process in exchange rate and relative 
prices between Singapore and UK follows the expected pattern of adjustment 
in response to dis-equilibrium forces and both the error correcting parameters 
are statistically significant. It further shows that the effects of perverse 
movement in nominal exchange rate with the trading partners Canada and 
Malaysia are offset by the adjustment in relative price, with the net result that 
the deviations from the equilibrium path are gradually diminished. 

 There are quite a few cases of destabilizing dynamics. In case of Japan, 
for example, the adjustment in relative price is in the wrong direction and it 
is not fully offset by the error correcting changes in the nominal exchange 
rate. For New Zealand, although both the exchange rate and relative price 
adjust towards the equilibrium but these adjustments are statistically 
insignificant. For USA the adjustment in relative price is in the wrong 
direction and it is significant. 

V.  CONCLUDING REMARKS 
The paper presents empirical evidence on the long run purchasing power 
parity by examining the relationship between exchange rate and relative 
prices. The study applies cointegration test for a sample of four Asian 
countries and their respective major trading partners for the period 1976-
2001. The analysis of bilateral exchange rates reveals that in most of the 
cases the nominal exchange rate and price levels have a weak relationship 
that does not persist in the long run. The results of the study are not 
supportive of purchasing power parity in most of the cases. 

 Deviations from PPP for these countries also reflect that the economies 
experienced real shocks, which required adjustment of relative prices. The 
real shocks include oil price shocks, supply shocks, commodity booms and 
shortages, shifts in demand for money and differential productivity growth. 
PPP theory requires completely flexible exchange rate determined by market 
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forces while in practice the exchange rate markets have been subject to 
frequent interventions. 

 One possible explanation for the deviations from the PPP proposition 
may be the weaknesses in financial sectors. These deviations may further be 
explained in these countries by examining the impact of the 1997 Asian 
financial crisis. The financial crisis should have changed the behavior of the 
real exchange rates in the crisis countries and caused structural shocks. Thus, 
while the exchange rate provides useful information, one needs to exercise 
great caution in interpreting the observed changes in exchange rate. 
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