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Abstract

Is just only one cointegrating vector among the
panel variables? Based on the multivariate
maximum likelihood cointegration tests offered
by Larsson et al. (2001), the findings here
provide solid evidence of the presence of at least
two cointegrated vectors for the money demand
function in GCC countries,
1. Introduction

Owing to the panel cointegration method
provides more powerful tests and estimates,
while allowing us to increase the amount of
information available from cross-sections. It also
enables us to estimate long-run relationships
linking the variables in the cointegration tests as
well as estimate and permits heterogeneity
among individual members of the panel (Perman
and Stern, 2003; Pedroni, 2004). Thus, there is a
huge amount of literature on the various issues
concerning long-run  equilibrium  between
economic variables using the panel cointegration
test. However, limited by the unity cointegratedg
vector, it may be a fallacy but unavoidable
performances- in these studies are probably the
most imperfect. As concerns the suggestions
from Larsson et al. (2001) as well as Ericsson
and Irandoust (2004), the various panel tests for
univariate

cointegration are, in essence,

extensions of the original panel unit root tests

based on residuals from a first-step cointegrated

regression in the spirit of the two-step

cointegrated testing approach from Engle and

Granger (1987).

A weakness inherent to these tests is that
they assume the cointegrated vector is equal to
unity. It is very probable that not only one
cointegrating vector exists among the panel
variables (Larsson, et al., 2001). To overcome
this, systematic estimation methods have been
suggested by Larsson et al. (2001) who propose
panel cointegrated tests

Johansen (1988, 1995) maximum likelihood

analogous to the

method. Larsson et al. (2001) provide a
likelihood-based panel test of the cointegrated
rank and a general likelihood-based framework
for inference in panel-VAR models with
cointegration restrictions that allow for multiple
cointegrated vectors. In a word, the
likelihood-based panel test for cointegration rank
in heterogeneous panel models is based on the
average of individual rank trace statistics.
Therefore, the

assumption of a unique

cointegrating vector and the problem of
normalization are relaxed when this approach is

used." The purpose of this paper, therefore, is to

1 Recently, Ericsson and Irandoust (2004) have
used the likelihood-based panel cointegrated approach
to test the PPP hypothesis.



determine the panel cointegrated relation
between the money demand function (MDF) and
the variables of real money balance, the real
scale variable, the nominal interest rate and the
exchange rate for six selected Gulf Cooperation
(GCC)

Council countries. We use the

four-dimensional ~ dynamic  vector  error
correction model (VECM). These countries in
this study are Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia and the United Arab Emirates
(UAE).
2. Empirical Results

For comparing with Harb (2004), the data
we use in this study are annual, cover six of the
GCC countries and run from 1979 to 2000.> To
determine whether there is a long-run
relationship between the MDF variables for
these GCC countries, we test for panel
cointegration among them under the condition
that all the MDF series are integrated of order
one.” Next, we test for panel cointegration based
on panel VAR models, as suggested by Larsson
et al. (2001) and Larsson and Lyhagen (1999)
and estimate the following MDF equation:
m;, = BiO + [‘))ilyit + Bizrit + '3[3'xit tE,

(M

where ! refers to a given member in the panel;

it and Vi are respectively the natural

logarithm of real M1 (RM1) and the real scale
variable GDP (RGDP), divided by the
corresponding consumer price index which

represents the economic activity for country *.

it is the nominal exchange rate (EXC, local

2 We are greatly appreciative of Professor Harb’s
willingness to provide us with the data.

3 Harb (2004) has applied the panel unit root tests
and has pointed out that all variables are I(1).

currency per unit of Special Drawing Right
(SDR) since they have a fixed peg to the U.S.
dollar), r

- is the nominal interest rate

which represents the opportunity cost of holding

€. . ..
money, and ¥ is iid. To parallel Larsson et

al.’s model, the four variables in the model are
expected to be non-stationary and cointegrated,
with {I, —f,, —P,, and =P, } as the
cointegration vectors. The lags we select are
determined by minimizing the Schwarz Bayesian
information criteria.

Table 1 reports  the  individual
country-by-country and panel test results, and
there appears to be a reasonable fit in terms of
the test statistics for normality and
autocorrelation. The trace statistics are also
reported in Table 1. The country-by-country
individual trace statistics indicates the presence
of a cointegrating vector equal to 1 (Kuwait,
Oman and Saudi Arabia) or zero (Bahrain, Qatar
and the United Arab Emirates). However, these
results are confirmed by the panel cointegration
test shown at the bottom of the table. In fact, the
most common rank in the panel is r=2. Hence,
the Larsson et al. (2001) panel test suggests the
presence of at least two cointegrating vectors for
the money demand function in these GCC
countries though Harb (2004) has only found
one cointegrating relationship based on same
data source. Overall, using the panel
cointetegrating test, our study identifies the
long-run stability relation in the MDF in these
GCC countries, which indicates the authorities in
the Gulf should use M1 as the main target of its
monetary policy.

The standardized coefficients of the

variables  entering into the respective



cointegrated vectors are presented in Table 2. To
facilitate an economic interpretation of these
results, we normalize the cointegrated vectors of
real M1, and the resulting value is the long-run
elasticities. Next, the coefficient restriction test
which determines that the full panel test
significantly rejects the hypothesis of the
quantity theory of money for the long-run
elasticity of income equal to unity and that the
semi-elasticity of the interest rate and exchange
rate are equal to zero in the six GCC countries.
On account of the complete test procedure, we
need to further put forward the panel
cointegrated relationship with each variable
among the MDF in the GCC region to link with
the convenience of policy conduction. In
particular, we need to focus on factors that
influence the money supply of each of the GCC
economies.
3. Conclusion

We adopt the new technique, the
multivariate maximum likelihood cointegration
test, in pursuit of shedding light on the MDF in
GCC countries, the findings provide more
evidences of the presence of at least two
cointegrated vectors for the MDF in GCC
countries. This indicates the central bank should
use real M1 as the main target of its monetary
policy. At the center of focus of this study is the
discussion of the regional money demand
phenomenon and the challenges its adoption

faces as well as the potential benefits of

monetary integration for these GCC members.
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Table 1: Larsson et al’s (2001) Panel
Cointegration Test
Country | LM(1) =0 =1 r= Rank
Bahrain 19.0 35.8 159 | 6.6 0
Kuwait 14.6 | 58.9%* | 129 | 2.7 1
Oman 11.3 | 47.3%* | 252 | 13.1 1
Qatar 21.7 333 8.0 1.5 0
Saudi 19.8 | 58.4** | 28.0 | 4.1 1
Arabia
UAE 19.1 37.2 205 | 5.7 0
Panel tests
Zir 6.3** | 1.7** | -0.3 2
Notes:

1. The panel rank test has a critical value of 1.645. ** indicates

significance at the 5% level. The selected lag is 1 in all countries.

2. The critical values for the trace test at the 95% significance level

are 46.52 (r=0); 28.11 (r=1) and 14.66 (r=2). The 5% finite-sample

critical values are constructed from the asymptotic critical values

from MacKinnon et al. (1999) employing the method of Cheung

and Lai (1993).

3.

LM(k) 1is the Lagrange-multiplier

test for

autocorrelation of order k. Zﬁ = (H(r)/ H(4))
Table 2: Larsson et al.’s (2001) Panel Test for Coefficient

residual

Restrictions
Country | Estimated /3 B=1 B=2 B=3
vector
Bahrain | (1,-0.6,0.1,0.4) 10.6%* | 10.4%* 0.6
Kuwait | (1,-0.6,-0.1,1.4) | 35.1*% | 30.1** | 30.5%*
Oman (1,-0.6,0.1,1.07) 5.9%* 2.8 2.9
Qatar (1,-2.8,0.7,1.3) 5.0%% | 15.8%*% | 13.1%*
Saudi (1,0.1,0.2,-0.2)
1.3 4.7%* 4.6%*

Arabia
UAE (1,1.5,0.1,-1.3) 0.1 0.1 04
Panel

58.3** | 64.1** | 52.3**
tests

Notes:

1.** indicates significance at the 5% level.

2. The estimated long-run coefficient is normalized
with respect to real M1.

3. We test to determine if the long-run coefficient for
real income is equal to 1. The individual country LR
statistic follows a X2 distribution with 1 d. f., while

2
the panel statistics follow a %~ distribution with 6 d.

f.

4. We test to determine if the long-run coefficient for
the nominal interest rate (exchange rate) is equal to 0.
The individual country LR statistics follow a X2
distribution with 1 d. f., while the panel statistics

follow a X2 distribution with 6 d. f.



