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ABSTRACT

It has been known with time that no single transmission mechanism is enough to
understand the monetary policy stance of that country. The objective of this paper is
combine two transmission channel, interest rate and exchange rate so as to construct
monetary condition index (MCI) for the gulf countries, namely Bahrain, Irag, Kuwait, Oman,
Qatar, Kingdom of Saudi Arabia and United Arab Emirates, so as to forecast its impact on CPI
and GDP and to suggest policymakers regarding the monetary policy of the gulf countries. For
this purpose, the paper applies Principal Component Analysis and Vector Auto-Regression
method to construct MCI and to analyze its impulse response on CPI and GDP. This paper
concludes that MCI can be used as an indicator to predict CPI and GDP of Bahrain and Qatar in
longrun and as anindicator to predict the GDP of Oman in medium and long run butit cannot
be used as an indicator to predict CPI and GDP of Kuwait and KSA. Furthermore, this paper
also concludes that strong monetary policy is needed to strengthen their economic
condition.

CPI
GDP © 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of Holy Spirit
University of Kaslik. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Monetary Condition Index (MCI) pioneered by the Bank of Canada in late 1980s, combines the weighted average of short term
interest rate and exchange rate to assess the monetary policy of the country (Hyder & Khan, 2007), because interest rate and
exchange rate are the channels of transmission mechanism of the monetary policy which can affect the rate of inflation (Qayyum,
2002). The change in interest rate changes the investing and spending behaviour of the firms and individual which in turn affect
the GDP. On the other hand, change in exchange rate changes the relative price of domestic and foreign goods which in turn affect
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the spending behavior of the individual and firm. Appreciation of currency lowers the price of imported goods whereas
depreciation of currency increases the price of imported goods (Qayyum, 2002). On the whole, both interest rate and exchange rate
can affect the inflation. Increase in any one of it, can lowers the growth and inflationary pressures and decrease in any one can
increase the economic growth and the inflationary pressures (Kodra, 2011). That’s why changes in index can indicate the
tightening and loosing of monetary conditions (Osborne-Kinch & Holton, 2010). An increase in MCI results in tightening of
monetary condition whereas a decrease in MCI loosens the monetary condition (Poon, 2010). Moreover, the more open the
economy, the more important is exchange rate in determining the monetary conditions (Joiner, 2006).

MCI can be used as an operational target, as an indicator or as monetary policy rule (Batini & Turnbull, 2000). In case of MCI
working as an operational target, domestic and foreign economic conditions can be taken into account to derive the desired MCI
level so that it is consistent with the inflation target (Osborne-Kinch & Holton, 2010). Second, as an indicator of inflation, it tracks
the movement of interest rate and exchange rate (Poon, 2010) and depicts whether central bank has loosen and tighten their
monetary policy (Siklar & Dogan, 2015). Last, in order to correct the deviation of inflation and output, MCI can rearrange interest
rate so that it can move in parallel with the exchange rate (Batini & Turnbull, 2000).

Knowing such a strong place of MCI in economic watch, objective of this study is to construct MCI for the gulf countries. Reason
of this choice are many. First of all, being a strong component of world’s economy such instruments are not available for gulf
countries. They are based on traditional single instrument. If we look at economic conditions of the gulf countries, interesting facts
do come in front of us. Regarding the economic condition of Gulf Countries, Gulf Cooperation Council (GCC) countries account for
47% of proven world oil reserve which produce about 20% of all world oil and controls 36% of world oil export (as cited in Alqattan &
Alhayky, 2016). GCC countries have 23.4% of world natural gas reserve at their disposal which produces 7.9% of world natural gas
(AlKholifey & Alreshan, 2010). The GCC countries are heavily depended on hydrocarbon export (International Monetary Fund,
2012) so the fall in oil price have negative impact, resulting in: huge exportlosses, slower growth, weak fiscal and external position,
and tight monetary and financial condition (International Monetary Fund, 2016).

The overall GDP of GCC countries has risen to 7.5% in 2011, which is highest since 2003 and oil production has increased by 10%
so GCC economies are growing at an strong pace after 2009 global financial crisis. In GCC countries inflation is caused by food and
rental prices. In 2011, CPI inflation was also under control and was less than 5% (International Monetary Fund, 2012).

The GCC countries aim to establish a currency union. Except for Kuwait, the rest of the Gulf Countries have pegged their
currency with the US Dollar (Khan, 2009). It means that if dollar’s value drop against major currencies than GCC pegged currency
will have lower purchasing power and from 2001, dollar has been losing its value (Ziaei, 2013). The Gulf Countries economic
situation varies over the past years and need to develop monetary policy for its smooth functioning.

As Iraq is not part of Gulf Cooperation Council, so regarding the economic condition of Irag, it is second biggest producer of oil
after KSA (Al-Basri & Al-Sebahi, 2013) but it utilizes the income it receive from oil to wage war, recontruct its infrastructure and to
keep its people alive and has no income left to make foreign investments (Seznec, 2008). From 2003, oil sector has dominated the
Iraqg’s economy. However, the contribition of oil sector to total GDP has declined from 70% in 2004 to 43% in 2011 and 47%in 2012 (Al-
Basri & Al-Sebahi, 2013).

After knowing such an important place of gulf countries at global level, MCI is constructed at country level for Bahrain, Irag,
Kuwait, Oman, Qatar, Kingdom of Saudi Arabia (KSA), and United Arab Emirates (UAE) and for checking predictive power of MCI; it
is being utilized for forecasting inflation and growth.

The methodology used in this paper is Principal Component Analysis (PCA) and Vector Auto-Regression Model (VAR). To
construct MCI for each country, PCA is applied to the Interest Rate and Exchange Rate of each Gulf Country. Then, vector Auto-
Regression modelis applied for forecasting exercise. In this whole exercise, normalized variables are taken and variables are being
normalized using Phillips-Perron Unit Root Test. In this study annual data is being used.

In the light of results itis found that MCI can be used as an indicator to predict CPI and GDP of Bahrain and Qatar inlong run and
MCI can be used as indicator to predict the GDP of Oman in medium and long run but it cannot be used as an indicator to predict CPI
and GDP of Kuwait and KSA.

This paper suggests policymakers regarding the monetary policy of the gulf countries. It also suggests policymakers that
instead of using either interest rate or exchange rate to develop monetary policy of a country, MCI can be used in long-run
prediction of CPI and GDP of the Bahrain, Qatar, and in medium and long-run prediction of GDP for Oman.

This paper will benefit policymakers in understanding the tight and loose monetary condition experienced by gulf countries. It
will also facilitate them to consider whether to embed MCI in their monetary policy or not. It also opens an opportunity for
researchers to research further on the topic of MCI and Gulf Countries as none has been done before.

Section 2 of this paper reviews the literature on MCI. Section 4 discusses the method used in this paper to construct MCI.
Section 5 constructs MCI and analyses the results. Section 6 conclude this paper and make suggestions for policymakers.

2. Literature review on MCI

This study would bridge literature on monetary condition index.

Between 1950s and 1960s, Central Banks considered fixed exchange rate system as main framework for implementing
monetary policy (Hataiseree, 1998) and for many years, short term interest was the operational target of monetary policy (Kesriyeli
and Kocaker, 1999). So the central banks headed by the Bank of Canada combine interest rate and exchange rate and constructed
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MCI in order to measure the stance of monetary policy and its efficiency (as cited in Yaaba, 2013). Over the years, MCI has been
widely used by banks, organizations and firms. The Central banks of Canada, New Zealand, Norway and Sweden uses MCI in the
conduct of monetary policy; organizations like International Monetary Fund (IMF) and Organizations for Economic Co-operation
and Development (OECD) constructs MCIs to evaluate the monetary policies and firms like Goldman Sachs and JP Morgan
publishes MCIin order to determine the monetary condition of different countries (Ericsson, Jansen, Kerbeshian, & Nymoen, 1998).
However, with time it has been criticized and appreciated for its use.

MCI is the weighted combination of both interest rate and exchange rate and the ratio of the two represent their relative
importance (Qayyum, 2002). In case of small open economy like Turkey, studies conducted by Siklar and Dogan (2015) and Kesriyeli
and Kocaker (1999) constructed MCI using two different methods and arrived on a different opinion regarding the importance of
interest rate and exchange rate in Turkey. Siklar and Dogan (2015) uses time varying framework and Kalman Filter algorithm to
construct MCI using data from 1999 to 2013 and concluded that interest rate has more impact on monetary condition than
exchange rate, whereas Kocaker (1999) uses price equation to construct MCI using data from 1988 to 1999 and concluded that
exchange rate is driving force in price adjustment process in Turkey and has more weight compared to interest rate in short run.
Another studies conducted on small open economy of Pakistan by Khan and Qayyum (2007), Hyder and Khan (2007) and Qayyum
(2002) also uses different methodology and reached a similar conclusion to that of Turkey. Khan and Qayyum (2007) uses IS-Phillips
curve and The Bernanke and Mihov Overall Measure to conclude that in Pakistan supply shocks are dominant and exchange rate
has more impact than the interest rate on the economy whereas Hyder and Khan (2007) uses Johansen’s co integration techniques
to arrive on the conclusion that out of fourteen Pakistan has eight tight and six soft periods of monetary condition and interest rate
is more dominant than exchange rate channelin times of inflation and Qayyum (2002) uses Full Information Maximum Likelihood
Method of Johansen to conclude that the monetary condition ratio for small open economy of Pakistan is 2.79:1 and in order to
effect on the rate of inflation, one point movementin interest rate is equivalent to 2.79 point movement in nominal exchange rate.
Both countries of small open economy, Turkey and Pakistan, applied different method to construct MCI and reached a mixed
conclusion regarding importance of interest rate to exchange rate in their economy.

AsQayyum (2002) explains the ratio of exchange rate to interest rate for Pakistan, Kodra (2011) explains the ratio for Albania and
concluded that MClIratio for Albania is 3.8:1, which means that 1 percentincrease in interestrate can offset by 3.8 percent point fall
in exchange rate. The MCI ratio suggest how much is needed by one variable to offset another.

Regarding MCI being used as an indicator of monetary policy, multiple studies reached on similar conclusion. Yaaba (2013)
constructed MCI for Nigeria and concluded that MCI aligns with the policy direction of Central Bank of Nigeria and it can serve as a
lead indicator of monetary policy stance for the Bank. An MCI for India concluded that it provides more information regarding
monetary policy stance in India than the individual use of its variables and, thus, can be used as an indicator of monetary policy in
India (Kannan, Sanyal, & Bhoi, 2006). Furthermore, both Dennis (1997) and Economics Department at Reserve Bank (1996)
constructed MCI for New Zealand and they both concluded that MCIrepresent a stance of monetary condition better then either of
its variable alone can. From the above discussion, it can be considered that MCI can be used as an indicator.

Whereas, some authors have supported it being used as indicator alongwith some criticism regarding it. Benazi (2012),
estimated MCI for Croatia and concluded that it should only be used as an indicator for monetary policy and not as a technical
instrument on which monetary policy decisions are made. Osborne-Kinch and Holton (2010) constructed MCI from 1999 to 2009 for
Euro Area, UK, and US and supported the idea that MCI is easy to construct and can be used as a timely indicator but due to
uncertainity regarding its estimation and intrepretation it should not be used as the only way to assess the monetary policy
conditions. Discussing the general overview about MCI, Costa (2000) concluded that due to limitations MCI should notbe used as an
operational target for monetary policy butit can be used as an synthetic indicator for monetary stance. Despite it use beinglimited,
it can be summarized that MCI can be used as an indicator for monetary policy.

Besides MCIbeing used as indicator, it can also be used for various purposes. A research conducted by Gottschalk (2001) on Euro
Area from 1980 to 2000 concluded that an careful analysis of business cycle fluctuation is required for MCI to be used as a
forecastingtool, and intrepretation of MCI depend on the specific shocks effecting the economy. Esteves (2003) also supported that
MCI can be considered as useful indicator for forecasting and simulation purposes. A study on Mainland China reached a
conclusion that changes in MCI suggest that its monetary stance has been more tightened than loose from 1994 to 2004 (Peng &
Leung, 2005). Furthermore, MCI oberserved for South Africa from 1994 to 2003 suggest that its monetary condition has been varied
from time to time and it should be used as part of analytical tool by the monetary authorities (Knedlik, 2005). And MCI for Canada
concluded that MCl is an useful concept and a practical tool but it must be used with care (Freedman, 1994). Thus, MCI can be used
to suggest monetary stance, for forecasting purposes, and also as partical and analytical tool by monetary authorities.

Lastly, MCI can be constucted as Augmented MCI and as Dynamic MCI. Poon (2010) constructed an augmented monetary
condition index (AMCI) of small open economy of Phillipines from 1982 to 2004 using Unrestricted Error Correction Model (UECM)
and AutoRegression Distributed Lag (ARDL) Bounds Test. He concluded that after 1990s, AMCI results align well with the inverse
movement of the real GDP growth. Regardig dynamic MCI, Christophe and Gregory (2008), Esteves (2003), and Batini and Turnbull
(2000) reached on a similar conclusion. In comparison between Long-term MCI, Standard MCI and Dynamic-Weght MCI for G7
countries (United Kingdom, Germany, Canada, United-States, France, Japan, and Italy), Christophe and Gregory (2008) concluded
that Dynamic-Weighted MCl is better than the other two, and international institution and central banks should consider it as an
indicator for economic activities. Furthermore, the comparison between static and dynamic MCI for Portuguese economy, Esteves
(2003) concluded that dynamic MCI can provide a better explaination for the stance of Portuguese economy. Lastly a survey on UK
from 1984 to 1999 by Batini and Turnbull (2000) suggested that due to shortcomings of MCI, dynamic MCI should be used instead
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and it can serve as an indicator for monetary stance and inflation but it cannot be used as an operational target for policy. No
constructive conclusion can be drawn regarding augmented MCI but it can be derived that dynamic MCI can also be used as an
indicator.

Despite of the criticism, literature is affirmative about the use of MCI for the monetary policy stance. Diverse literature is
available on construction and use of MCI but none has covered Gulf area. This gap in literature will be filled by this study using PCA
method and forecasting exercise using VAR model.

3. Methodology

Principal Component Analysis (PCA) is used to construct MCI of each gulf countries. Principal Component Analysis uses linear
combinations of the variables to model the variance structure of a set of observed variables. It may be used in subsequent analysis
or in interpreting the components. The first component of PCA represents the maximum deviation of the unit-length linear
combination of the original variables. The second or following principal components maximize deviation amidst unit-length
linear combinations (Inc., 2015).

For the multivariate analysis, principal component analysis is believed to be oldest and widely used method, firstly employed
by Preason (1901) later on developed by Hotelling (1933). In its simplest form, it can be written as follows:

I = Xt W (1)

where xt=the 1 x N element row vector of data at time t; the eigenvector-eigenvalue decomposition of the variance-covariance
matrix XXt is produced for a set of weights referenced by the N x 1 vector W corresponding to the eigenvector associated with the
largest eigenvalue of this matrix. These weights are used to construct a weighted sum of the xt at each point in time for index
formation.

Then Vector Auto-Regression (VAR) modelis applied to generate the impluse response of MCI on CPI and GDP for each country
for next 10 years. VAR is applied because it forecast interrelated time series and analyzes the dynamic impact of random
disturbance among a group of variables. The equation of VAR is as follows:

V=AY g+ Ay, + O+ e 2

wherey, = (Y1t Yot - - - ,th)' is the endogenous variables vector K x 1, X, = (Xat, Xat, - - - ,Xg) the exogenous variables vector d x 1, A4,
..., Ap are kxk lag coefficients matrices which are to be estimated, C is a kxd exogenous variable coefficients matrix to be
estimated, e; = (e, €2, - . - , &kt) iS @ k x 1 white noise innovation process, with E(e;) = 0,E(eter) = Y, and E(etes) = 0 for t#s (Inc., 2015).

The impulse response traces a response to a shock on a variable which not only affect that variable but affect all other
endogenous variable via dynamic lag structure of the VAR. In this paper, the impulse response traces the effect of MCI on the CPI
and GDP (Inc., 2015).

3.1. Data

In order to construct MCI and to assess its impact on monetary policy stance, four variables, Interest Rate, Exchange Rate,
Consumer Price Index and Gross Domestic Product are used. In case of Bahrain, Kuwait, Oman and Qatar interest rate is lending
rate percent per annum and in case of Irag and KSA interest rate is the central bank policy rate, percent per annum. No interest rate
was found for UAE. Data for Bahrain and KSA consist of real effective exchange rate and for Iraq, Oman, Qatar and UAE, nominal
effective exchange rate is used. In case of Kuwait average exchange rate of Kuwait Dinar against U.S. Dollar is used. For GDP of all
gulf countries, real index is used and for CPI, all items index is used. Due to unavailaibility of interest rate for UAE, it is excluded
from the study. Exchange Rate, CPI, and GDP of all GCC countries are logged and interest rate is calculated as percentage
differenced.

Yearly data is gathered but the time period of each country is different. For Bahrain MCI and it impact is calculated from 1986 to
2014, for Iraq 2004-2011, for Kuwait 1986-2015, for Oman 2000-2015, for Qatar 1980-2015, and for KSA 1999-2016.

4, Results
4.1. Unit Root Test

In order to check the stationarity of each variable of each country, Phillips-Perron Unit Root Test is applied. The null hypothesis is
rejected at 1% or 5% level significance at level, 1st difference or 2nd difference (see appendices for detail).

The PP method ensures that serial correlation have no impact on the asymptotic distribution of the test statistic as it, first,
estimates the non-augmented Dickey-Fuller test equation and, then, modifies the t-ratio of the a correlation. The equation of PP is
as follows:
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o (Y0)"* T~ vo)(se(~))”
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where ~ is the estimate, t, is the t-ratio of oo, se(—~) coefficient standard error, s standard error of the test regression, 7y, the
consistent estimate of the error variance in Dickey-Fuller equation, f, estimator of the residual spectrum at frequency zero (Inc.,
2015).

Two choices are required while performing PP test. First is the spectral estimation method and second is whether to select
intercept, trend and intercept or none, out of these three options. This paper chooses the Default (Barlett kernel) as the spectral
estimation method and included trend and intercept in its test equation (Inc., 2015).

So the variables of each country is stationary either at level, or at 1st difference, or at 2nd difference. Table 1 summarizes the
variables used in each of the six Gulf Country alongwith the level of stationarity at which the null hypothesis is rejected.

4.2.  Principal component analysis

In order to construct MCI for each country, their respective log exchange rate and pecentage change interest rate are weighted via
principal component. The PCA of each gulf country is from Figs. 1-6.

4.3.  Vector auto-regression model

In order to generate an impulse response of MCI on CPI and GDP of the respective gulf countries, vector auto-Regression model is
applied. The lag of all the gulf countries, except for Iraq is 2. Due to the small sample size of only 8 observations, the lag of Iraq is 1.

4.3.1. Bahrain
According to Fig. 7, the MCI of Bahrain varies from 1987 to 2014. The negative MCI in 1992 suggest loose monetary condition,
followed by the tight monetary condition in 1993. Bahrain also experience tight monetary condition in 2002, when its MCI reaches
its peak. The remaining years suggest moderate monetary policy.

Fig. 8 applies impulse to generate response about whether MCI can predict the CPI and GDP up to next 10 years and the graph
suggest that MCI cannot predict CPI and GDP in short run but it can in long run.

Table 1 - Variables and transformation.

Country Period Variables Stationarity

Bahrain 1986-2014 Consumer Price Index, All items, Index 1st difference at 5%
Gross Domestic Product, Real, Index 1st difference at 1%
Interest Rates, Lending Rate, Percent per annum Level at 1st %
Real Effective Exchange Rate, based on Consumer Price Index, Index 1st difference at 1%

Iraq 2004-2011 Consumer Price Index, All items, Index Level at 5%
Gross Domestic Product, Real, Index Level at 5%
Interest Rates, Central Bank Policy Rate, Percent per annum 1st difference at 1%
Nominal Effective Exchange Rate, Trade Partners by Consumer Price 2nd difference at 5%
Index, Index

Kuwait 1986-2015 Consumer Price Index, All items, Index 2nd difference at 1%
Gross Domestic Product, Real, Index 1st difference at 1%
Interest Rates, Lending Rate, Percent per annum Level at 5%
Average Exchange Rate of Kuwait Dinar Against U.S. Dollars (Fils) 1st difference at 1%

Oman 2000-2015 Consumer Price Index, All items, Index 2nd difference at 1%
Gross Domestic Product, Real, Index 2nd difference at 1%
Interest Rates, Lending Rate, Percent per annum 1st difference at 1%
Nominal Effective Exchange Rate, Trade Partners by Consumer Price 1st difference at 5%
Index, Index

Qatar 1980-2015 Consumer Price Index, All items, Index 2nd difference at 1%
Gross Domestic Product, Real, Index 1st difference at 1%
Interest Rates, Lending Rate, Percent per annum Level at 5%
Nominal Effective Exchange Rate, Trade Partners by Consumer Price 2nd difference at 1%
Index, Index

Kingdom of Saudi Arabia 1999-2016 Consumer Price Index, All items, Index 2nd difference at 1%

Gross Domestic Product, Real, Index
Interest Rates, Central Bank Policy Rate, Percent per annum
Real Effective Exchange Rate, based on Consumer Price Index, Index

2nd difference at 1%
1st difference at 5%
1st difference at 1%
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Bahrain
Principal Components Analysis
Sample (adjusted). 1987 2014
Included observations: 28 after adjustments
Balanced sample (listwise missing value deletion)
Computed using: Ordinary correlations
Extracting 2 of 2 possible components

Eigenvalues: (Sum = 2, Average = 1)
Cumulative Cumulative

Number Value Difference Proportion Value Proportion
1 1.112458 0.224916 05562 1.112458 0.5562
2 0.887542 — 0.4438  2.000000 1.0000

Eigenvectors (loadings):

Variable PC1 PC2
B_IR -0.707107 0.707107
B_ER 0.707107 0.707107

Ordinary correlations:

| B IR B ER
B_IR 1.000000
B_ER -0.112458 1,000000

Fig. 1 - MCI for Bahrain.

Iraq
Principal Components Analysis
Sample (adjusted): 2006 2011
Included observations: 6 after adjustments
Balanced sample (listwise missing value deletion)
Computed using: Ordinary correlations
Extracting 2 of 2 possible components

Eigenvalues: (Sum = 2, Average = 1)
Cumulative Cumulative

Number Value Difference Proportion Value Proportion
1 1.195952 0.391904 0.5980 1.195952 0.5980
2 0.804048 — 0.4020 2.000000 1.0000

Eigenvectors (loadings):

Variable PC1 PC2
I_IR -0.707107 0.707107
I_ER 0.707107 0.707107

Ordinary correlations:

| IR | ER
IR 1.000000
I_ER -0.195952 1.000000

Fig. 2 - MCI for Iraq.

4.3.2. Iraq
As shown in Fig. 9, the MCI for Iraq shows cycle of loose monetary stance followed by tight monetary stance from 2006 to 2011. It
shows a peak of tight monetary condition in 2007 and a peak of loose monetary condition in 2010.

Due to small sample size, the impulse of Iraq cannot by generated.

4.3.3. Kuwait
The MCI of Kuwait from 1987 to 2015, shown in Fig. 10, illustrates loose monetary condition in 1987, followed by tight monetary
condition, as shown by the increase in MCI in 1989. It loosen up, as shown by the fall in MCI. Afterward the monetary condition of
Kuwait has been same, except for fall in MCI in 2003, followed by rise in2005 and then decline in 2008.

Fig. 11 generates an impulse for Kuwait for the next 10 years and it suggests that MCI cannot predict CPI and GDP in short and
long run. CPI has been opposite of MCI most of the time.
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Oman
Principal Components Analysis
Sample (adjusted): 2002 2015
Included observations: 14 after adjustiments
Balanced sample (listwise missing value deletion)
Computed using: Ordinary correlations
Extracting 2 of 2 possible components

Eigenvalues: (Sum = 2, Average = 1)
Cumulative Cumulative

Number Value Difference Proportion Value Proportion
1 1.268364 0.536728 0.6342 1.268364 0.6342
2 0.731636 — 0.3658 2.000000 1.0000

Eigenvectors (loadings):

Variable PC1 PC2
O_IR 0.707107 -0.707107
O_ER 0.707107 0.707107

Ordinary correlations:

| O IR 0 _ER
O_IR 1.000000
O_ER 0.268364 1.000000

Fig. 3 - MCI for Kuwait.

Oman
Principal Components Analysis
Sample (adjusted). 2002 2015
Included observations: 14 after adjustments
Balanced sample (listwise missing value deletion)
Computed using: Ordinary correlations
Extracting 2 of 2 possible components

Eigenvalues: (Sum = 2, Average = 1)
Cumulative Cumulative

Number Value Difference Proportion Value Proportion
1 1.268364 0.536728 0.6342 1.268364 0.6342
2 0.731636 — 0.3658 2.000000 1.0000

Eigenvectors (loadings):

Variable PC 1 PC 2
O_IR 0.707107 -0.707107
0O_ER 0.707107 0.707107

Ordinary correlations:

| o0 IR 0 _ER
O_IR 1.000000
0O_ER 0.268364 1.000000

Fig. 4 - MCI for Oman.

4.3.4. Oman
The MCI of Oman, shown in Fig. 12, displays the downward and upward trend from 2002 to 2015, indicating that monetary
condition of Oman is not stable.

Fig. 13 predicts an MCI response to CPI and GDP for the next 10 years and it suggests that MCI can predict GDP in medium and
long run but it cannot predict CPI for Oman neither in short run nor in long run

4.3.5. Qatar
According to Fig. 14 which captures Qatar’s monetary condition from 1982 to 2015, explains that Qatar experience loose monetary
condition in 1986, followed by tight monetary condition in 1987. It varies from tight to lose till 1995 and afterward, it has been tight
mostly with ease in monetary condition from time to time.

Fig.15 estimates the response to CPIand GDPin shortand longrun and overall, it determines that MCI can predict CPIand GDP in
long run but not in short run.
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Principal Components Analysis
Sample (adjusted): 1982 2015

Qatar

Included observations: 34 after adjustments
Balanced sample (listwise missing value deletion)

Computed using: Ordinary correlations
Extracting 2 of 2 possible components

Eigenvalues: (Sum = 2, Average = 1)

Cumulative Cumulative

Number Value Difference Proportion Value Proportion
1 1.102715 0.205430 0.5514 1.102715 0.5514
2 0.897285 — 0.4486 2.000000 1.0000
Eigenvectors (loadings):
Variable PC1 PC2
Q_IR -0.707107 0.707107
Q_ER 0.707107 0.707107
Ordinary correlations:
| QR Q ER
Q_IR 1.000000
Q_ER -0.102715 1.000000

Fig. 5 — MCI for Qatar.

Principal Components Analysis
Sample (adjusted): 2001 2016

Included observations: 16 after adjustments
Balanced sample (listwise missing value deletion)

Computed using: Ordinary correlations
Extracting 2 of 2 possible components

Kingdom of Saudi Arabia

Eigenvalues: (Sum = 2, Average = 1)

Cumulative Cumulative

Number Value Difference Proportion Value Proportion
1 1.008839 0.017678 0.5044 1.008839 0.5044
2 0.991161 - 0.4956  2.000000 1.0000
Eigenvectors (loadings):
Variable PC 1 PC2
S_IR 0.707107 -0.707107
S_ER 0.707107 0.707107
Ordinary correlations:
| S IR S ER
S_IR 1.000000
S_ER 0.008839 1.000000

Fig. 6 — MCI for Kingdom of Saudi Arabia.

4.3.6. KSA

In case of KSA from 2001 to 2016, Fig. 16 illustrates that, it has soft monetary condition till 2014. In 2015, monetary condition was

tight but it did ease up in 2016.

Fig. 17 captures an impulse response of MCI to CPI and GDP for the next 10 years and according to graph CPI, GDP and MCI are

extremely volatile so the MCI cannot predict CPI and GDP neither in short nor in long run.

5. Analysis and discussion

The MCI and its response on CPI and GDP suggest that for Bahrain and Qatar, MCI can predict CPI and GDP in long run. For Iraq, due
to small sample size, MCI was not able to generate an impulse response. For Kuwait and KSA, MCI cannot predict CPI and GDP in

short and long run. For Oman, MCI can predict GDP in medium and long run

Summarizing, gulf countries need strong monetary policy and MCI can be used as an indicator for Bahrain and Qatar to predict

movements of CPI and GDP in long run and in case of Oman, it can only to predict GDP.
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Fig. 7 - Bahrain MCI.

Response of B_MCI to Cholesky
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Fig. 8 - MCI response to CPI and GDP.
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Fig. 9 - Iraq’s MCIL.
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Fig. 10 - Kuwait’s MCI.

Response of K_MCI to Cholesky
One S.D. Innovations
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Fig. 11 - MCI response to CPI and GDP.
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Fig. 12 - Oman’s MCI.
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Response of O_MCI to Cholesky
One S.D. Innovations
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Fig. 13 - MCI response to CPI and GDP.
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Fig. 14 - Qatar’s MCI.
Response of Q_MCI to Cholesky
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Fig. 15 - MCI response to CPI and GDP.
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Fig. 16 - KSA’s MCI.
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Fig. 17 - MCI response to GPI and GDP

6. Conclusion

The objective of this paper was to combine the interest rate and exchange rate to construct MCI for Gulf countries namely, Bahrain,
Iraqg, Kuwait, Oman, Qatar, Kingdom of Saudi Arabia (KSA), and United Arab Emirates (UAE) so as to forecast its impact on CPI and
GDP and to examine whether it can be used as an indicator for Gulf countries or not. Principal Component Analysis (PCA) is applied
to construct the respective MCI for each Gulf Country. Then, Vector Auto-Regression model is applied to generate an impulse
response of MCI on CPI and GDP of the respective Gulf Countries. All variables were stationary using Phillips-Perron Unit Root Test.
The yearly data collected for each country varies because data avaliable for each country varied. For Bahrain, the data collected is
from 1986 to 2014, for Iraq it is 2004- 2011, for Kuwait 1986-2015, for Oman 2000-2015, for Qatar 1980-2015, and for KSA 1999-2016.
Due to unavailaibility of interest rate for UAE, it was excluded from the study. The result showed that for Bahrain and Qatar, MCI
can predict CPI and GDP in long run. For Iraq, due to small sample size, MCI was not able to generate an impulse response. For
Kuwaitand KSA, MCI cannot predict CPI and GDP in short and long run. For Oman, MCI can predict GDP in medium and longrun but
not it’s CPIL.

For policymakers, this paper suggest that instead of using either interest rate or exchange rate to develop monetary policy of a
country, MCI can be used as an indicator to predict inflation and GDP in long run for Bahrain and Qatar. For Oman, MCI can only be
used as indicator to predict the GDP.

Furthermore, it helps policymakers in understanding the tight and loose monetary condition experienced by gulf countries. It
will also facilitate them to decide whether to embed MCI in their monetary policy or not. It also opens an opportunity for
researchers to research further on the topic of MCI and Gulf Countries as none has been done before.
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This paper faces limitations as only annual data was available, and of monthly data for some variables was not available. The
interestrate for UAE was not available due to which, it cannotbe included in the study and the sample size for Iraq was so small that
its impulse response on CPI and GDP could not be generated. Furthermore, the availability of data for each country differs, that’s
why the time period covered for each country is different. Data need to be available for future study on this subject.

Fur future studies, comparative analysis can be conducted among the MCI of the Gulf countries and with other countries, or MCI
impact on economy and other sector can be examined.
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