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Based on the cointegrating testing, the results indicate that
PPP holds in case of Saudi Arabia and Bahrain and fails to hold in
caseé of Kuwait despite of the fact the WPI was used as a measure
for a price level. The null hypothesis of a unit root in the real
exchange rate could be rejected strongly in case of Oman, and
weakly in tase of Saudi Arabia and Bahrain suggesting that PPP
holds in’tase‘of these countries. = The results are generally‘
consistent ‘with' the. results obtained by Hassanain (2004) with

regard to these countries.
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Table 4. Unit- root tests for real exchange rates

. Country and Period ADF PP
Kuwait '
Quarterly (1980:4-2005:2) | -0.424 -0.385
Saudi Arabia o
Quarterly (1985:3-2005:2) | 2.586* | -2.622*
Bahrain ’ '
Quarterly(1980:3-2001:4) | 2.636* | -2.715*
Qatar
Annual (1980-2004) 2.601 -2.614
Oman
Annual (1994-2004) -2.089** | -2.846**

Note; *** indicate the 5% and 10% statistical significance levels

respectively
V1. Conclusion .

The aim of this paper was to examine the PPP hypothesis in
five GCC countries, namely Kuwait, Saudi Arabia, Bahr_ain, Qatar
and Oman.: The PPP hypothesis was examined by testing for a
coinfegrating - vector between nominal exchange rate, domestic
price level, and foreign price level in case of three countries,
Kuwait, Saudi Arabia and Bahrain where quarterly data are
available. - The PPP hypothesis was also examined by testing for
unit roots in the real exchange rate in all five countries under
ing Qatar and Rahrain where only annual data

Asaw Arne weasl viea QAL (LB Lt sy Y

are available.
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tendency for nominal exchange rate and price levels to settle down
together (converge) even in the long run. This implies that the
"~ -deviations from PPP follows a random walk and hence PPP can
not hold, even as a long run phenomenon. In term of the time
: series property of the'd'ata, this rndicates that the real exchange rate

. 1Is non-stationary, 1. e. integrated of order one.

To_ find out whether or not PPP holds, we test the bilateral
real exehange rates between US dollar as “base currency” and the
currenciés of five GCC countries namely Kuwait, Saudi Arabia;
Bahrain, Qatar, Oman. It is important to note that in case of Qatar
and Oman, the analysis is conducted using annual data which are
the only available data. Table 4 gives the ADF and PP statistics
testing the non-stationarity of the real exchange rates. The null

.. hypothesis of a random walk for the real exchange rate series could

. not be rejected for all countries at 1% and 5% significance level
except for Oman at 5%. In case of Saudi Arabia and Bahrain the
_null is weakly rejected at 10%. The above results indicate that
long run PPP holds well in case of Oman and weakly holds in case
of Saud1 Arabia and Bahrain, where as it does not hold in case of
Kuwait and Qatar. These results are con51stent with our earlier
~.results on cointegration unpued a presence of PPP in case of Saudi

Arabia and Bahrain, and a fallure of PPP i m case of Kuwait.
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with estimating the value of cointezlfgtafir'l?g'; vector (B’s) and error
correction coefficients (EC) for each of both countries. The
cointegrating vectors are ‘normalized to umty by the nominal
exchange rate in case of Bahrain and by lf‘aoth: nominal exchange
rate and domestic price level in case of Saudi Arabia because there
are two countegrating vectors. The f coefficients shown in Table
3 describe the long run relationship between nominal exchange
rate and price levelé. These coefficients are significant and have
the correct signs. The values of S are greater than 1 in case of |
Saudi Arabia and less than 1 in case of Bahrain. These findings,
therefore, support the weak form of PPP and no evidence of strong
form of PPP.

The error correction coefficients that show the adjustment
toward -the: equilibrium is - 0.167 in case of Bahrain where one
cointegrating relationship exists indicating that about 17%.of the
deviations from PPP is corrected in each time period (quarter). In
case of Saudi- Arabia, no error correction coefficients were
estimated because there are two  equilibrium relationship linking
the variables, hence the error- correction representation is not

easily defined.
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Table3. Estimates of Cointegrating Vectors

Exchange | Domestic | Forten | Cormoton
Country |
wntry | =0 P'?;é;"el Level. | Comstant | Trend | ¢ orneient |
_ © | ) EC).
“Saudi 11 o 455 | 1615 | -0.002 -
- Arabia - 1.96) | “.11)

0 1 | s111 | 6323 |-0003 -

1905) B REYT)

Bahrain 1 0255 | 0043 | - -0.166

| 106 | (2.14) N (3.3)

... Note: Numbers in parentheses are the t_-sﬁtistiés
V. Real exchange rate

. The literature on PPP also includes alternative method for
‘examining: whether long run PPP holds. This method is based on
testing whether the deviations from PPP i.e.. réal exchange ‘ra‘t_te
follows .a random walk. If e, Pg, and Pg are the logs of the
nominal exchange rate, domestic.price level, and foreign price
level respectively, then the log of the real exchange rate is deﬁnéd
as. o |

Ri=e—pyu+py
If the real exchange rate (the short run deviations from PPP)

is characterized by random walk behavior, then there will be no
-89 -



services enter in CPI could offer another explanation for the

evidence supporting PPP in case of Saudi Arabia and Bahrain
found by the present study. Moreover, our finding with regard to
Saudi Arabia, Bahrain and Kuwait is in line with those obtained by
Hassanain (2004).

Table 2: Johansen — Juselius Cointegration Test Results

E 5 3 .n
2 E = g € 2 3
g 2 & B3 £ 2
g & ~ & =T
2 % T ®
- 2 -3 g = - 3
I olgf |f : |33 I LN
5 | = -s El CEE -5 & -s
& "< |3 X “< |2 % | 9<) @
15.36 57.49 55.27 32.30 7177 65.77
reo 0.145 | 0.512 | 0.478
F= (2229) | 2229) | 2229) | 35.19 | (35.19) | (35.19)
13.18 17.14 7.27 16.94 20.21 10.49 : -
r<l 0.125 | 0.197 | 0.082
- (15.89) (15.89) (15.89) (20.26) (20.26) (20.26) :
3.78 3.12 3.21° 3.75 3.12 3.21
0.037 | 0.039 | 0.037

r<2 9.16) 9.16) (9.16) 9.16) 9.16) 9.16)

Note: The values in parentheses show the 5% critical value.

Because the nominal exchange rates and price levels are

cointegrated in case of Saudi Arabia and Bahrain, we can proceed
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PPP hypothesis in case of Kuwait is that untll A2_}00,5, the central
bank of Kuwait has been determining the dinar’s forcign exchange
rate based on a weighted basket of currencies -wh;)se ‘composition
is supposed to reflect Kuwait’s foreign trade while other GCC
countries including Saudi Arabia and Bahrain peg their domestic
currencies against one major currency which is the US dollar (the
base currency in this study). The present finding with respect of ..
Kuwait is in contrary with that obtained by Al-Mutairi and Al-
Hoque (2000) who find evidence in favdr of PPP hypothesis over
the period 1972:1-1993:4. This, however, could be attributed to
differences in the methodology and sample penod

One more reason for different finding is that conﬁmy to
presént study, Al-Mutairi and Al-Hoque (2000) worked with CPI
as price index rather than WPI. Kuwaiti govefnment like other -
government in the Gulf highly generously subsidies many non -
tradable goods and services (enter in the computation of CPI) such
as water, electricity, health, education, coﬁstruction materials,
basic foodstuffs (bread, rice, sugar, fish, meat....etc) to keep the
overall price level low. This suggests that the inflation rate in
Kuwait are watched very closely and a parity with international
level especially with its major trading partners are maintained.
This explain the support for the PPP found by Al-Mutairi and Al-

Hoque (2000). The highly subsidized non-tradable goods and
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- The test for the presence of a cointegrating vector is
performed using the Johansen method as discussed earlier. In
applying: this method a constant and lags were included. The
optimum lag length for the variables (i.e. k in equation 4) for each
country under consideration is determined using the “Akaike
Information criterion”(AIC). The existence of cointegrating
vectors is tested based on trace and maximum eigenvalue tests and

the results are shown in Table 2.

Based on both trace and maximum eigenvalue tests, the
hypothesis that “ne countegrating vector exists” is rejected in favor
at least “two cointegrating vector exist” at 5 percent 51gn1ﬁcance
level in case of Saudi Arabia, and in favor of at least “one
cointegrating vector exists” at 5 percent significance level in case

of Bahrain.

‘ On the other hand, the hypothesis of no comtegratmg vector
is not rejected in case of Kuwait. Thus, the results indicate that the
PPP holds in ¢ase of Saudi Arabla and Bahrain and it does not hold
in case of Kuwait despite of the fact that Kuwait is the only
country among the three countries which we use WPI as price
. index where the PPP often hoids better since WPI includes
, lexpOrted go’ods*and thus is weighted more toward traded goods

. ‘than is the CPI The posslble reason for the fallure to support the
- 86-



difference of all time series for each country are significant at
either 1% and 5%. Some of the t-statistics of the level series are
also significant at 1% or 5%. We can therefore conclude that the
series are either integrated of order zero or one and so they are

useful for cointegration test.

Tai;le 1. Test Results for Unit Roots

ADF PP
level | First difference | level | First difference |
Kuwait S I
Exchange rate | -2.64 -1031 264 | -10.30
wer |36 s | se| s
Sandi Arabia 1 T
Exchange rate | -6.02 277, . |-25.27 £.18
CP1 -3.06 £6.95 -291 -£6.93
Bahrain '
Exchange rate | -5.19 927 -19.46 9.27
CP1 -2.79 -3.36 -4.89 882
Iir(ﬁ:x:m 054 613 | 089, 8.11
Note: Testing the presence of a unit root with the ADF and PP involves estimating
‘the following equations by OLS
AY, =a+BY,_,+ X, nAt; +Pt+e, .. - (ADF)
AY, = a+BY,__1+¢(:-£)+Z;:1 nAl,+e, - @P)
t

Where Y, is the relevant time series, A is the first difference operator and

e, stationary random error. The optimum lag length (m) in the ADF is determined by

AIC and in the PP is decided according to Newly-west using Bartlett kernel. The time
trend t is allowed only when found to be significant. The critical value for ADF and PP
at 5% level is 2.89 (Mackinnon 1990). Equations were estimated using E-views 5.1

program. -85 -



long run PPP is used. The exchange rate is définéd as the unit of
domestic currency per US dollar. The preferred price level are the
WPI because the WPI series is likely to include a greater
proportion of traded goods compared to CPI, hence PPP is
expected to hold better with WPI than with the CPI, However,
“because of the limitation in data availability, the CPI used rather
then WPI in case of all countries except Kuwait. The series of
price levels are measured in indices with 2000 as the base year.
All series are converted to their natural logarithms. The sample
period for testing PPP is constrained by the availability of data for
each country as follows: Kuwait (1980:1-2005:2), Saudi Arabia
(1985:1-2005:2), Bahrain(1980:1-2001:4), Qatar (1972-2004) and
Oman (1988-2004).

Before testing for cointegration , all variables must be tested
for the presence of unit roots. The Augmented Dickey-Fuller
(ADF) test and Phillips -P&spn (PP) test were performed on the
times series. The null hypothésis is that the series under
consideration is integré;éd of order one (non-stationary) against the
alternative hypothesié —‘ that it is integrated of order
zero(stationaxy)2 . Table 1 presents the results of ADF and PP tests

results. From Tablel, we can observe that the t-statistics of first

? Statistically speaking, a time series is said to be stationary if its mean, variaace and .
covariance are all invariant with fespect to time. Such a series is denoted by 1 (0), that is,
integrated of order zero. -84 -



where r is the number of cointegrating vectors, and BX, is

- stationary.

The ;;naﬁix B contains 1 eilement‘sf of the cointegrating
vectors and matnx a contams the coefﬁclents that show the speed
of adjustment to the long run equlhbrlum The important issue is
how to determ.me the number of comtegratmg vectors r. There are
two likelihood ratio test StatIStICS to test for the number of r. the
ﬁrst likelihood ratlo stat1st1cs for the null of exactly r cointegrating
~vector against the altemat1ve of r + 1 vector 1s the maximum
eigenvalue statistic. The. second stat1st1c for the hypothes1s of at
‘most 1 comtegratmg vector agamst the altematlve is the trace

statistics. For more detalls see Johansen (1991)
_IV. .Data and empirical analysis

All the data used in-this study are qualterly and annually,
“and areobtained from the-International Flnanclal statistics. (IFS)
““The PPP is tested between US dollar on .one hand and the
currencies of five GCC countries namely, Kuwait, Saudi Arabia,
*Bahrain; Qatar, and Oman. UAE is excluded from the study
i-béecause of no data either quarterly or annual are found on price
level (CPI or WPI). Price level series in case of Qatar and Oman

are found on annual base thus alternative method for testmg the
o - -83- . : .



Wilere X, is ‘a column vector of 3 enddgenoﬁé variables
included in model (3) , i.e. , X =(e:, pas, pr), k is the number of lags,
and g, is a vector of normally distributed error term. Since most
leéonomic time series are non — stationary and since the VAR
system required the data to be stationary, the system in (4) should
be estimated in the ﬁrst-dlfference form. However, since first
dlfferencmg removes much of the valuable information about the
equilibrium relationship among the variables, we follow Johansen
(1988), and Johansen and Juseluis (1990) and rewrite system (4) in

its first-difference form as

AX, =11 +0 AX,  +0,AX, . 4T AX, o (+IX  +u, ()
(t=1,..,T)

‘Where AX, is the vectdf of growth rates of the variables
included in the model, II, is a vector of intercepts, the [s are
estlmablc; parameters, and TI, is the long run parameter matrix.
The above system is known as VEC (vector error correction)
model which is basically the first-difference version of a VAR

model plus an error correction term ILX,, . The matrix II

contains mformation on the long-run relationship between the
variables in X;. If ihe rank of the I1 mairix 1 is 0 <1 <3, then there

are two matrices, ¢ and g8, each with dimension 3xr such as af,
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cointegrated is mterpreted as ev1dence for long run PPP. The
present study uses the Johansen multlvanate comtegratlonl
techmque to test the long run PPP relation between each of the
GCC countries mcluded n study and the US. A brief descnptlon

of this techmque 1S presented in next section.

M. Cointegration and Vector Error—Correction
Model B |

The dynamic interaction between 4_excha;1ge rate and price
levels as specified in equation (3) can be analyzed by fomulatmg
an unrestricted VAR system with all ‘y”ariables as endogenous.
This multivariate technique is more efficient than single equation
modelling when the variables under consideration form more than
otte cointegrated felationship. Since this cendition ;may b‘e.present
m | our data the Johansen (1988) multivariate cointegratioﬁ
teehﬁique is used to test the existence of a long run equilibrium
relationship among the variables specified in equation (3), A brief

description of this technique is presented below.

Consider the vector autoregressive (VAR) model of order K.



Taking the log form, equation (1)!can be stated as

e =BO+B1 sz +B2 Pﬁ +U, 3)

Where e, Pdt and Py are the logs of the exchange rate,
domestic price level and foreign price level respectlvely (as
defined earller) and 4, 1s an error term capturing the deviations
from PPP. Fgr absolute PPP to hold in the long run, 4, should be
stationary and there sﬁould proportionality between exchange rate
and price level requiring that By =1, B; = 1, B, = -1, Thus,
changes in the domestic or foreign price level are offset by changes
m the nominal exchange rate except for any stochastic shocks.
However, for an number of reasons mentioned earlier, the relations .
between exchange rate and price levels is more likely to be in form
the relative PPP which requires only a stationary ,u; but the
proportionality condition (By = 1, B; = 1, B, =-1) does not

necessarily hold.

In term of cointegration literaliure, even when the long run
proportionality between exchange rate and price lcvels. is not
-exactly one to one, it is interesting to know whether exchange rate
and price level move together or whether the varlables in equatlon
(3) form a cointegrated system, Thus, a ﬁndmg that the nominal

exchange rate, domestic price‘level and foreign price level are
-80-



basket of similar goods shall sell for the same effective price when

converted into the same cwrrency. Equation (1) can be rewritten as

Py = EPs 2)

According to (2), when exchange rate is fixed, appreciation

in prices in one country ¢an be transmitted to its trading partners or
the exchange rates will adjust to equalize prices when it is not
fixed implying that floating exchange rate hclpé insulating the

domestic country from outside shocks.

In practice, the absolute PPP does not hold for many

reasons, mcludmg the existence of trade barriers and transportatlon

costs, the ex1stence of non-traded goods and serv1ces that preclude

arbitrage, the dlfference in tastes of different countries and the

difference in the composmon and welghts used in the construction
of price indices of different countries. Instead a weaker version of

PPP, known as relative PPP may hold. The relative PPP.impli":es |

that the nominal exchange rate between two countries will adjust
to account for differencéé in their price levels. Thus, the relative
PPP prov1des useful explanatlon for exchange rats movements
beiween two couniries when M'""ange rate is influenced mostly by

monetaxy rather than real shocks.
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coefficients that measure the speed of short run response of each

variable in systems to disequilibrium occurring in the system.

The paper is organized as follows. Section II provides a
simple discursion of purchasing power parity. In section III. The
'methodology used to test the PPP hypothesis is outlined. Section
IV present the choice of data and the results. Section V discusses
alternative methodology for testing the PPP hypothesis, and

section VI concludes.
IL Pi_lrchasing Power Parity

PPP is a theory of exchange rate and price determination.
- The relation between exchange rate and relative prices could be

“expressed as the following.

E, = i (1)
| Ry

Where Py and Py are the domestic price level and foreign

price level respectively, and E denotes the bilateral exchange rate,
measured as the domestic currency price of foreign currency. In
its absolute version, PPP relies on the law of one price, which
states. that in the absence of government intervention and
significant transportation cost and tariffs, an internationally traded

-78-



the 1970s was characterized: by real supply shocks and
international co-ordination of monétary policies. Thus, the PPP
did not fail; rather there was an increase in the volatility of these
factors that give rise to the deviations from the PPP, Many other
studies like Ender (1988); Hoque (1995), AL-Mutairi and Hoque
(2000), Kargbo (2003), and Hassanain (2004), among others report
mixed support for the hypothesis.

It should be noted that the majority of studies tested the
validity of the hypothesis, have been on developed countries and
only a limited number on developing countries. In this paper, we
would like to extend the analysis to the case of Gulf Co-operation
Council (GCC) countries with some unique features that they are
capital-rich, oil-exporting developing countries. They follow a
fixed exchange rate policy and heavily depend on imported goods
and expatriate labor force. The study tests the_,\./alidity of the PPP
hypothesis with the US for five GCC countries namely, Kuwait,
Saudi Arabia, Bahrain, Qatar and Oman. The study employs
Johansen multivariate countegration technique and error correction
modeling to examine the long run relationship between bilateral
nominal exchange rate with US and relevant price levelsﬁ of
'countries involved The existence of a .long run relationship
anmong ihe variables in q“es‘r‘ is evidence for presence of PPP,
the study will also develop a vector error correction model if the

variable are found to be cointegrated to estimate the adjustment
-77 -



L Introduction

Purchasing power panty (PPP) 1s 6116 of the most
extensively tested hypothesis in open macroeconomics. It states
that the equilibrium exchange rate between two countries equal in
the long run the ratios of their price levels. This hypothesis has
been subjected to ext,el)l_'siveA fests héwever, the evidence has been
less ‘than conclusive.. Frenke] (1981a), Rush and Husted (1985).
Kim (1990), and Davutyan and Pippenger (1985), among 6thers,
report findings in favor of PPP hypothesis. Kim found the
strongest sﬁpﬁo}'tvfor“PPP. He looked at exchange rates and prices
using annualdata for the period 1900-87, ‘He also looked at both
the wholesale price index (WPI) and the consumeér price index
(CPI). Kim found the PPP holds better with the WPI than with the
CPI because a greater Proportion of traded goods included in the
WPI than the CPI which is expected to consist mostly of non-
traded goods.

On the otherﬂhand, studies like krugman (1978), Dombusch
(1980) and Frenkel (1981b) found evidence against long run PPP.
Frenkel in an article entitled “The Collapse of purchasing power
parity During the 1970s” concluded that the PPP worked‘ better
during the 1920s than during the 1970s when the fixed exchange

rates were abandoned. Davutyan and Pippenger (1985) argued that
-76 -
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Purc‘has‘»ing .Power Pa'ri'ty :

EVidencé Frbm tﬁe GCC Countries.

Abstract

Purchasing power parity (PPP) is one of the most extensively tested
hypothesis in open macroeconomics. It states that the equilibrium exchange rate
between two countries equal in the long run the ratios of their price levels. This
hypothesis has been subjected to extensive tests however, the evidence has been less

than conclusive.

The majority of studies tested the validity of the hypothesis, have been on

developed countries and only a limited number on developing countries.

The paper explores the presence of PPP in five GCC countries, namely
Kuwait, Saudi Arabia, Bah ram, Qatar and Oman. The PPP hypothesis was examined
using two alternative econometrlc techmques - testlng for a countegrating vector
between the nominal exchange rate and price levels and testing of unit roots in the
real exchange rate. The results shows that PPP holds but in a weak form in case of
Saudi Arabia, Bahrain and Oman. No evidence is found in favor of the hypothesis in

case of Kuwait and Qatar.
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