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Abstract

pP) is one of the most extensive]y
y te'led

It states that the equilibrium eXchang
¢ rayy
of their price leve|g I
" i

Purchasing power parity (P

in open macroeconomics.
he long run the ratios

however, the evidence has pe,
1 ley

hypothesis

between two countries equal in t

hypothesis has been subjected to extensive tests

than conclusive.

The majority of studies tested the Valldlty of the Ilypothesis haVe b
’ eeh
on

developed countries and only a limited number on developing countries

The paper explores the presence of PPP in five GCC countri
es, nameh]

zl:;al:; ia:zi Aratbia, Bahrain, Qatar and Oman. The PPP hypothesis was exami
ernative econometri . G
between the nominl:lee::l:m:“w techniques — testing for a countegrating vect
real exchange rate. The re ge rate and price levels and testing of unit roots in
sults shows that. PPP holds but in a weak form in caseo

Saudi Arabia, Bah
y rain and O
case of Ku man. No evidence is found i
wait and Qatar. nd in favor of the hypothesisi
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L Introduction

Purchasing POWer parity |

e croeconomics. 1.
extensively tested hypothes1s in open ma | It Stat; ' ,_
ate between tWO countries equgj .

that the equilibrium exchange I _ M |
. price levels. This hypotheSis ¥ |

the long run the ratios of thelr

o tests however, the evidence has . { .

been subjected to extensiv
less than conclusive. Frenkel (19

Kim (1990), and Davu tyan and pippenger
in favor of PPP hypothesis.

for PPP. He looked at exchange rates and Pricg

g1a), Rush and Husted (198
(1985), among Othere |

report findings Kim found

strongest support
using annual data for the period 1900
the wholesale price” -index (WPI) and the consumer price. indy c

(CPI). Kim found the PPP holds better with the WPI than with th i
CPI because a greater Proporuon of traded goods included in i

-87, He also looked at bof}

- WPI than the CPI Whlch is expected to consist mostly of non
traded goods.

On the other hand -studies like krugman (1978), Dombus
(1980) and Frenkel (1981b) found evidence against long run P
Frenkel in an article ent1tled “The Collapse of purchasing po™d
parity During the 19703” concluded that the PPP worked be
~during the 1920s than durmg the 1970s when the fixed €x°* ,
rates were abandoned. Davutyan and Pippenger (1985) arg“ed

6



: 11970s was characterized by real supply © shocks. and

rlternﬂtif’“‘ﬂ“ co-ordination of monetary policies. Thus. the PPP

lid not fail; rather there was an increage i the volatility of these

potors that give rise to the deviations from the PPP, Many other
sudies like Ender (1988), Hoque (1995), AL-Mutairi and Hoque
2000), Kargbo (2003), and Hassanain (2004), among others report
qixed 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-operatign
Council (GCC) countries with some unique features that they are
capital-rich, oil-exporting .deyeloph}g eeuntties, They follow a
fixed exchange _rate policy and heavily, depeljd on ;imported- goods
and expatriate labor force. The study tests the traljdity of the PPP
hypothe31s with the US for ﬁve GCC countnes namely, Kuwalt,
Saudi Arabia, Bahrain, Qatar and Oman. The study employs
‘ J ohansen multlvanate countegratlon techmque and error correction
modelmg to examine the long run relatlonshlp between bilateral
-ommal exchange rate with US and relevant prlce levels of
;_-QQl!ntrles,_ involved. The existence of a long run relaUOflShlP
- among the vaﬁ-‘-les in qu esﬁen is evidence for presence of PPP,
the study will also develop a vector error correctlon model if the

Variable are found to be cointegrated to estimate the adJustment
-77 -



coefficients that measure the speed of short Tun response of eag)

variable in systems t0 disequilibrium oceurring in the system,

The paper 1S organized as follows. Section II provides ,

simple discursion of purchasing power parity. In section III. Ty,
odology used to test the PPP hypothesis

the choice of data and the results. Section V discussg

ology for testing the PPP hypothesis, ang

meth is outlined. Sectig,

IV present
alternative method

section VI concludes.

IL.: Purchasing Power Parity
i
“PPP'is a theory of exchange rate and price determination
The relation between exchange rate and relative prices could be
expressed as the following. : |
' P
__d
By = =5 (1)

Pﬁ‘ -

Where Py and P are the domestic price level and fbreign
price level respectively, and E denotes the bilat'erafl' exchange féte,
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 ébverﬁment intervention and
significant tranisportation cost and tariffs, an internationally traded

-78 -



basl‘et of similar goods shall sell for the same effective price when

Gonvefted into the same currency. Equation (1) can be rewritten as

Pdt = EtPﬁ (2)

‘ According to (2), when exchange rate is fixed, appreciation
iy prices in one country can be transmitted to 1ts tradmg partners or
e exchange rates will ad]ust to equalize pnces when it is hot
ﬁxed 1mply1ng that ﬂoatlng exchange rate helps msulatlng the

"domestlc country from out51de shocks

A‘ | In practlce the absolute PPP does not hold for many
: reasons mcludmg the ex1stence of trade barriers and transpoftatlon
; costs the ex1stence of non-traded goods and serv1ces that preclude
,arbltrage the dlfference in tastes of dlfferent countnes ‘and the
 difference in the composmon and we1ghts used in the construction
'of price mdlces of different countries. Instead a weaker versioil of
PPP, known as relative PPP may hold. The relative PPP implies
 that the nommal exchange rate between two countries will adjust
_to account for differences in their price tevels. Thus, the relative

PP Prov1des useful explanatlon for exchange rats movements

Delweeu two co" ies wneu cxchange rate is Imhiue nced mostly by

:monetafy rather th real shocks.

l >-79'—



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

e,=B,+B F, tB Py +H, B)

Where e., Py and Py are the logs of the exchange Tat
domestlc pr1ce level and foreign price level respectively (,

deﬁned earller) and ,u[ is an error term capturlng the deviatiop,
.from PPP. For absolute PPP to hold in the long run, z, should by

stationary and there should proportlonahty between exchange rat
and price level requiring that Bo = 1, B1 = 1, By = -1, Thy
changes in the domestic or foreign price level are offset by change
. the nominal exchange rate except for any stochastic shocks
However, for an number of reasons mentloned earller the relat1on
_between exchange rate and prlce levels 1S more hkely to be in forr
_the relative PPP, whlch requires only a statlonary y, but th
- proportionality. condition (B, = 1, B; = 1, B, _—-1) does g
- necessarily hold. |

In term of cointegration literaliure, even when the long v
.proportlonahty between exchange rate .and pnce levels is n

exactly one to one, it is ,nte sting to know whether exchange ra

and price level move together or _whether the variables in equatu
(3) form a cointegrated system, Thus, a finding that the nomin

exchange rate, domestic price level and foreign price level @
-80-



oigtﬁgrated is interpreted as evidence for long run PPP. Tt
present study uses the Johangep multivariate cointegratio
oohnid?® to test the long run PPP relation between each of th
s covntries included in study and the US. A brief descriptio

s technique 18 pr esented in next section

of thi

118 Cointegration and Vector_ Error—Correctio
- Model"

The dynamic interaction between exchange rate and pric
[evels as specified in equation (3) can be analyzed by formulatin
afl umésﬁiéted’ VAR system with all variables as endogenou:
This multivariate technique is more efficient than single equatio
modelling when the variables under consideration form more tha
one cointegrated relationship. Since this condit_ion may be preser
i our data, the Johansen (1988) multivariate cointegratio
technique is used to tést the existeﬁce bf a loxig“ run equiliBriin
r_lc;latiqn_ship-a’mong ..the variables spééliﬁed in eciuation 3), A bric
:de;gﬁpgoh __of this téchnidue is i)i'e_sented below. h

i sk B

,COﬂSi_dt_:r' fhe vector éﬁtdregreésive (VAR) model of order K.

_X,;ﬁlX_l+H2Xt“2+ ..... +IL X, + Iy 4)



Where X, is a column vector of 3 endogenous varlab] :

included in model (3) , ie., X (et, Pdt, Pr), k is the number of la

and u, 1s a vector of normally distributed error term. Since most

economic time series are non — stationary and since the V Ay
system required the data to be stationary, the system in (4) shoy,

be estimated in the first-difference form. However, since fi,

differencing removes much of the valuable information about
equilibrium relationship among the variables, we follow Johansg,
(1988), and Johansen and Juseluis (1990) and rewrite system (4) j,

its first-difference form as

AX ;= l'I i+ AX_+D,AX 4.+ AX, X, +p, ()
' o et ) |
'W'l'ieré' AX, is the veetor ‘of growth rates of the ‘"vaﬁables
mcluded in the model, l'I is a vector of mtercepts ‘the Ts ar
estmlable parameters and H is the long run parameter matrlx

The above system is known as VEC (vector error correctlon)
model which is bas1ca11y the ﬁrst—dlfference verswn of a VAR

model plus an error correctlon term IIXt ., - The matrlx Il
contains ‘information _on the long-run relationship between the

variables in X;. If the rank of the 1 matrix r is o <1 <3, then ther®

are two matrices, o and g, each with dimension 3xr such as o

_82_ U



, and g%, 1s

atrix '
The m B contains ¢ clements of (he cointegrating
vectors and matrix o contains the coefficients that show the speed

of adjustment to the long run equilibrium, The iImportant issue is

how toO determine the number of cointegr ating vectors r. There. are

wwo likelihood ratio test statistics to tegf for the number of r. the

first likelihood ratio statistics for the nul] of exactly r cointegrating
vector against the alternative of r + | vector i1s the maximum
cigenvalue statistic. The second statistic for the hypothesis of at

most T cointegrating vector against the alternative is the trace

statistics. For more details see Johansen (1991).

Iv. Data and empirical analysis

All the data used in this study are quarterly and annually,
and are obtained from the International Financial statistics (IFS).
The PPP is tested between US dollar on one hand and the
ém‘rencies of five GCC countries namely, Kuwait, Saudi Arabia,
Jf Bahrafn, Qatar, and Oman. UAE is excluded from the study
because of no data either quarterly or annual are found on ptice
level (CPI or WPI). Price level series in case of Qatar and Oman

4 found on anpual base , thus alternative method for testing the
o 83 » o b gt



long run PPP 1s used. The exchange. rate is defined as the uniy Qf.._-_

domestic currency per US dollar. The preferred price level g, f, f

WPI because the WPI series is likely to include a greaty,

proportion of traded ‘goods compared to CPL. hence Ppp is

expected to hold better with WPI than with the CPI, HOWeVer)

because of the limitation in data availability, the CPI used Tathe,
then WPI in case of all cot_mtries except Kuwait. The series
price levels are measured in indices with 2000 as the base yey
All series are converted to their natural logarithms. The samp],
period for testing PPP is constrai_rre_d by. the availability of data fy,
- each country as follows: Kuwait (1980:1-2005:2), Saudi Arabi
©(1985:1-2005:2), Bahrain(1980:1-2001:4), Qatar (1972-2004) and
Oman (1988-2004).

Before testing for comtegration , all variables must be tested
for the presence of unit roots. The Augmented 'DickeyeFuller
(ADF) test and Phll]lps -Person (PP) test were performed on the
times series. The null hypothes1s is that the series undef
consideration is mtegrated of order one (non-statlonary) againstt the
alternative hypothes1s that it is mtegrated of ordeI
- zero(stationary)®. Table l presents the results of ADF and PP test

~ results. From Tablel we can observe that the t-statistics of msi

o ,Statlstlcally speaking, a time series is smd to be statlonary if its mean, variance and

covariance are all mvanant with-respect to tittie. - Suchva series is denoted by 1 (0), thatis;
integrated of order zero. -84 -



.fforﬁﬂce of all time series for each coypn
i
gher !
4 sigﬂiﬁcant at 1% or 5%,
0

try are significant at

0
% and 5 %o. Some of the U-statisticg of the level serj
series are

W :

| | € can therefore conclude that the
cies 8r° either ntegrated of order zer, Or one and

s€ e

| . 0 they are
ful for coimntegration test.
us®

Table 1. Test Results for Unit Roots

ADF PP
level | First difference | level First difference
Kuwait :
Exchange rate - | -2.64 -1031 - | 264 -10.30
WPI o -1.36 N _-7.8_1 -3.01 -48.83
Sandi Arabia
Exchange rate | -6.02 2.77 2527 -6.18
CPI  |306] 695 |-291| @ 693
Bahrain
Exchange rate | -5.19 9.27 -19.46 -9.27
CPI -2.79 -3.36 -4.89 -8.82
Forelgnprice § 04|l 613 |08 | 811
Level (US{WPL})
Note: Testing the presence of a unit root with the ADF and PP involves estimating
the following equations by OLS
AY, = a+BY, ,+ Ti. nAl, + Pt+e, . (ADFY
T - '
AY, = a+BY, +¢[";’]+2§’; n¥, +e, ®h
o\t |
Where Y, is the relevant time series, A is the first difference operator e
¢, stationary random error. The optimum lag length (m) in the : de:“.::m;:i
. . ing Bartlett kernel. 1he
AIC and in the PP is decided according to Newly wes'lt‘hl:sc r%tlcal value for ADF and PP

'rend ¢ s allowed only when found to be significant.
A 5% level is 2.89 (Mackinnon 1990). Equations
Program, -85 -
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ointegrating vectqgy . |
The test for the presence e g o

formed using the Johansen method as discussed earlier, I

perfo .
method a constant and lags were included. Th

applying this
optimum lag len

gth for the variables (i.e. k in equation 4) for eagy

' jon 1 rmined using the “Akj;
country under consideration is dete i

Information criterion”(AIC).  The existence of Comtegrating

vectors is tested based on trace and maximum eigenvalue tests ang

the results are shown in Table 2

‘Based on both trace and maximum eigenvalue tests, the
hypothe'éis that “no eountegrating vector exist's” is rejected in favo
at least “two cointegrating vector ex15t at 5 percent significance
level in case of Saudi Arabia, and in favor of at least “one

cointegrating vector exists” at 5 percent significance level in cas
of Bahrain. |

On the other hand the hypothes1s of no comtegratmg vecto
is not rejected in case of Kuwait, Thus; the results indicate that th
~ PPP holds‘in case of ‘Saudi Arabia and Bahrain and it does not hol
in case of Kuwait despite of the .fact that Kuwait is the ont
country -among the three countries which we use WPI as pric

« ndex. where the PPP often hoids better since "WPI include
' exported goods and thus is |

| weighted more toward t;raded good
than j is the

CPI The posmble reason for the faﬂure to support th
- 86 - |



. _cKuwait has been determinip TR -
paok of . 8 the dinar’s foreign exchange
pased on 2 weighted basket of Currenc; i
e Cles whose composition

i supposed to reflect Kuwait’s foreign trade while ofher GCC
untries neluding Saudi- Arabia and Bahrain peg their domestic
cuITencieS against one major currency which is the US dollar (the
pase 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 'favor of PPP hypothesis over
the -period f'l?72:1-.‘_19:93:4'- This, ho;vei%er.," could vbé atﬁibujted to

differences m the rtiethodolqu and sampie I_pe'riOd."' ‘

One mioré ‘reason for different finding is ‘-?that‘ conséary' t0
fpf‘éseﬁtfsﬂtudj,h Al-Mutairi and Al-Hoque (2000) worked W1th CPI
as pﬁée mdex rather than WPL. Kuwaiti govcfnment hke other
govemment in the Gulf highly generously subsidies many non -
‘radabie goOds and sswices (enfgér in the éompl}fétion Qf CPD such
. water, elb.ctsicity, health, sducation, coﬂsu'_q_ction materials,
basic foodstuffs (bread, ﬁce-, sugar, fish, .meat.'.. etc) to _keep the
OVera]] price level low. This suggests that the inflation rate m
Kuwait ‘are watched very closely and a parity with international
leve] ‘éﬁﬁecially -virith'-' its major trading partners 1
Thig ®xplain the support for the PPP found by Al-Mutairi and Al-
Toque (2000). The highly subsidized non-tradable goods and

-87-
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services enter in CPI could offer another explanation f,, e
evidence supporting PPP in case of Saudi Arabia and Bahrain
found by the present study. Moreover, our finding with rega;q b
Saudi Arabia, Bahrain and Kuwait is in line with those obtaineg by
Hassanain (2004).

Table 2: Johx'msen — Juselius Cointegration Test Results

Q@
E 3 :
s § & 8 2 5 3
4 & - .- 0 3
E = 3 =3
[-¥]
» r— _E . . - 2 -= - s
g $5 |1 E 23 |2 E i3
© < = n < = e
1536 | 5749 | 5527 | 3230 | 7177 65.77
N | : - e ] 0.145 | 0.512 |1
= (2229) | (22.29) | 2229 | 35.19) | (35.19) | (35.19)
13.18. | 17.14 727 | 1694 | 2021 10.49
r<l L, Nl | ' 0.125 | 0.197 |
=t (1589) | (1589) | (1589) | (20.26) | (20.26) | (20.26) -
375 | 312 | 321 | 375 3.12 321 | y
e 0.037 | 0.039 |(
=€l 018 | 016 | @16 | ©16) | ©.16) | (9.16)
E ' 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

- 88 -



V.

L

Table3. Estimates of Cointegrating Vectors

/ Nominal Forei
Exchange | promeoe Price. Eaxvort;
Counm' Rate ® d)ve Level Constant | Trend Co rrect.m n
© @0 B i
ot | L 0 455 | 1615 [-0002 | -
Arabia (-1.96) | ¢a1n)
0 1 -51.11 6323 | -0003 | 4
(7.05) | -2.46)
gahrain 1 0255 | 0043 | - | < | o166 |
a5 L 10.62) | (2.14) -323) |-

Note: Numbers in parentheses -a-re the t-étatisﬁcs '
Real exchange rate

.The. literature on PPP also mcludes alternatlve method for

examining whether:long run PPP holds. . This method is based_._rc')n

testing: whether  the- deviations from PPP i e real exchange rate

follows a random walk, If e, P, and Pg are, the 1085 Of the

‘omingl exchange rate; domestic Price. leyel, and forelen, pnce

levg] respectively, then the log of the real exchange rate. 18 deﬂned

as,

T

Ri=e,~Pa*Pp

If the real exchange rate (the short Il deviations from PPP)

i§ :
“haracterized by random ‘walk behavior, the

onNn

n there will be no



ue of cointegrating vector (f3’s) and ey,

for each of both countries. Th

correction
d to Unlty by the nomma]

ctors are normalize
poth nominal exchang,

e of Bahrain and by
| in case of Saudi Arabia because ther,

)’ poefﬁcwnts shown in Tab,

cointegrating Ve
exchange rate in Cas
rate and domestic price leve
o countegrating vectors. The

g run relationship betwee
ese coefficients arc s1gn1ﬁcant and have

are tw
3 describe the lon

rate and price levels. Th

n nominal exchang;

the correct signs. The values of p are greater than 1 in case of

Saudi Arab1a and less than 1 in case of Bahr
ort the weak form of PPP and 1 no , evidence of strong

ain. These findmgs

therefore, supp

form of PPP.

, The emror correction coefficients that show the adjustment
toward the eﬁu’ilibrium-i‘s - 0.167 in case of Bahrain where one
’\_cointégr‘ating relationship- exists indicating that about 17% of the
"dcf,\fi'at'ibns' from PPP is corrected in each time period (quarter). In
| case df | Séfudi Arabia, ‘no error correction - coefficients were
._?SMat'ed .b?cajls§ there are two equilibrium relationship linking
the variables, hence the error- correction representation is 1o

easily defined.

S —
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onden®y for nominal exchange rate and price levels to settle down
08¢ ether (converge) even in the long run. This implies that the
Jevid ations from PPP follows a random walk and hence PPP can
pot hold, even as a long run phenomenon: In term of the time
oicS property of the data, this indicates that the real exchange rate

? non.statlonary, 1. . integrated of order one.

To find out whether or not PPP holds, we test the bilateral
real exchange rates between US dollar as “base currency” and the
currencies 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 i1s conducted using annual data which are
the only avallable data. Table 4 g1ves the ADF and PP statistics
tesnng the non—statlonanty of the real exchange rates The null
hypothesm of a random walk for the real exchange rate series could
not be re_lected for all countries at 1% and 5% significance level
except for Oman at 5% In case of Saud1 Arabla and Bahrain the
null is weakly re_]ected at 10%. The above results indicate that
1Ollg run PPP holds well in case of Oman and weakly holds in case
of Saudi Arabla and Bahram where as it does not hold in case of

K“Walt and Qatar These results are cons1stent with our earlier
of Saud1

Tesul;s 011 oom[egauon 1mphed a presence of PPP 1n case

Atabia and Bahrain, and a failure of PPP in case of Kuwait.

-9] -



‘Table 4. Unit- ;'bot tests for real exchange rates

_Country and Period ADF PP F
_g::;i:rly (1980:4-2005:2) 0.424 -0.385 [
i 3313;3'{3385:3-2005:2) - 2.586* | -2.622*
;:‘;rr:illl'lﬂﬂ_l980:3-2001:4) 2.636* | -2.715*
g::::lral (1980-2004) 2.601 -2.614
o g::na\fal (1994-2004) -2.089** | 2.846** |

Nqieg *5;* indicate the 5% and 10% statistical significance levg,

respéétiirély

VI. ‘Conclusion

* The aim of this paper was to examine the PPP hypothesis in-"ﬁ
five GCC countries, namely Kuwait, Saudj Arabia, Bahrain, :Qatari[
“and Oman. The PPP hypothesis  was examined by tesfing for s
cointégrating’ vector between nominal exchange rae, domestic-
price-level, and. foreign price level in case of three countrits
Kuwait; - Saudi+ Arabia and Bahrain' where quarterly data 2
available. The ppp hypothesis wag; also examined by testing

Unit roots in the rea] exchange rate in all five countries und’

: 43 . .
consideration ‘includin

ana

are available.: . . g T | -

~



4
Bascd on the cointegrating testing, the results indicate that

polds in €3S€ of Saudi Arabia and Bahrain and fails to hold In

pP? | |
of Kuwait despite of the fact the WPI was used as a measure

0356
for 8 rnce level. The null hypothesis of a unit root m the real
e rate could be rejected strongly in case of Oman and

axchaﬂg
in case of Saudi Arabi -
weakly i Arabia and Bahrain suggesting that PPP

s in €ase of these countries. The results are generally

pol

consistent with the results obtained by Hassanain (2004) with

regard t0 these countries.

-03 -
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