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—Abstract —

This paper estimates the monetary policy reactimetion for two sets of MENA
countries: The inflation target countries, (Turlad Israel) and the exchange rate
target countries, (Jordan and Morocco). We motivate empirical analysis by
analyzing a simple Taylor rule. This model lookstla effects of inflation and
output on setting the interest rate by the cendeak. Furthermore, we extended
our model by adding the exchange rate and thediorgiterest rate using similar
model used by Clarida et al (1998) with using GM#fireator.

Findings of this study yield some interesting resll the central banks in the
sample uses interest rate smoothing in managing thenetary policy. In
addition, The Central bank in Turkey, Israel andrtvzo focuses on achieving
low level of inflation. On the other hand, the Mtamy Authority in Jordan cares
about stabilizing the output gap. Estimating theeeded Taylor rule suggests the
highly significant effect of foreign interest raten setting the interest rate in
Turkey. Taken all together, the results lend supfmothe importance of following
a rule rather than discretionary in reducing th#ation rate and credible
monetary policy. In addition, the simple Tayloreuwan be applied on MENA
countries but it requires some modification suctad@ding the exchange rate and
the foreign interest rate.

Key Words: Taylor Rule, Monetary Policy, Exchange rate.
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1. INTRODUCTION

1.1 Simple Taylor Rulevs. Extended Taylor Rule

After Taylor (1993) came up with his innovationeul growing literature and
empirical studies have been presented mainly oeldpgd economies. The rule
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declares that the central bank formed the inteedstwith regard to two variables;
deviations of inflation from an announced targée i@nd deviations of real output
from its equilibrium level. Orphanides (2003) notbadt monetary policy of Fed
since the Treasury Federal Reserve accord and gdd®20s can be broadly
addressed with Taylor rule framework.

Researches extended Taylor rule from closed econtamgn open economy
framework. Most empirical study as Clarida et d998) has reported the
importance of adding external factors for open eaaies. Ball (2000) implied a
Taylor rule with exchange rate on small open ecaasnHe suggested that the
original Taylor rule should be modified for an opeconomy by including the
exchange rate in the interest rate rule. Svens2000] estimated Taylor rule
including the foreign interest rate, the foreigrcleange risk premium, as well as
the real exchange rate in a forward-looking framwo

Now, can ‘Taylor rule’ describe the reaction funatiof the monetary policy in
developing countries? The features of the devefppoonomies differ from those
of developed ones, so monetary policy rules asorgi000) stated, needed some
modifications before applying them on such econsmf@ome researches, as
Alper and Ozan (2006), investigated the importaoténcluding the exchange
rate in Taylor rule. Filosa (2001) found that mostintries under investigatibn
responded strongly to the exchange rate. OtheGlargda et al (1998) argues
that the international interest rate has an implaesides the movements of the
exchange rate on setting the interest rate. Thdingn shows empirically
significant influence of these two variables irtisgt the interest rate with varying
degree of the influences among the countries undestigation

In an attempt to partially fill the gap in the laock the empirical studies in this

area, this piece of research has been chosendstigate the idea, of whether the
simple Taylor rule could work foMENA economies, or if it requires some
modifications such as adding the movement of exghaate and foreign interest
rate. In order to do so, simple Taylor rule hasnbestimated and extended Taylor
rule with exchange rate and foreign interest ratelleen estimated also.

2.METHODOLOGY
The existing empirical studies on baseline Tayde use the following rule,

1-These countries are Indonesia; Korea; Malaysiailditnd; Brazil; Chile, and Mexico
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i, =i+ BT-1T), + (Y- Y'), *&, ()

i, is the desired nominal interest ratds the equilibrium nominal interest rate,
nis the rate of inflations7 is the inflation targety, y* are the natural log of the
output and ,potential output respectivedy, reflects the weight that monetary
authority puts on inflation stabilizatiory express the relative weight that the
central bank places on output expansions relativenflation stabilization, ang

is a white noise error term.

Allowing for interest rate smoothing and as Claretaal (2000) pointed out that
the lagged value of actual interest riteand the target level: can form the
actual interest raie. The mathematical equation will be as following:

it = (1_ p)it* + pit—l TV, (2)
By defininga:i_—,Bﬂ: and rewrite both equations (1) and (2), we obthm
following equation with the interest rate smoothpalicy:

i =it A-p)a+U=-p)B(m-1) +A=-p)Y(y=Y ) +n @)

For the purpose of estimating equation (3) the t@rmp)a can be expressed
asc=(l-p)a . The monetary interest rate target will be presgnin the
following model:

i, =c+ pi, + Q- ){BUT- ) + Wy -y )+, 4)

The above model does not take account to the addlitifactors that might have
an effect on setting the interest rate in develp@oonomies such as exchange
rate movements and foreign interest rate. The eakénfluence can be measured

by adding the ternz, to (4) as Clarida et al (1998) demonstrated.

i, =c+pi + U-pNBT- 1) + Ny -V ) + U, (B)
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Wherez is a parameter that captures the external effattsetting the interest
rate, for example the movement in nominal exchaage from its target and the
nominal foreign interest rate for the USA and GarmaNe estimate Augmented
Taylor rule by definingz, as the exchange rate gap and foreign interest rate.

i, =c+ i+ (- oNBT-1) + Yy -y ) +@x=X), + i }+u,  (6)

Where (x—x) is the deviation of actual nominal exchange ratenfits trend,
andi, is the nominal foreign interest rate.

3. EMPIRICAL RESULTSAND DISCUSSION
3.1 Data and unit root test:

We use quarterly data 2002Q1-2009Q4 for Turkey 40332009Q3 for Israel,

1992(1)-2010(1) for Jordan, and 1994(1)-2009(4)Marocco. The data sources
are from the International Financial Statistics [Red by the International

Monetary Fund (IMF) and also from the Central bankghe countries under
investigation.

We use the money market rate for Turkey, Jordanhoiebcco and the discount
rate for Israel. Inflation calculated as the annci@nge in the consumer price
index (CPI). We model the output gap as the diffeeebetween the log of real

GDP (y) and the log of potential outputy() which is calculated by using

Hedrick-Prescott filtering (HP). The nominal foreignterest rate(i ') used for

Turkey is the interest rate in Germany and the féderal funds rate for Israel,
Jordan, and Morocco. We use nominal exchange sgtéof each country against

the USA dollar. The nominal exchange rate @¢apx ) calculated as the
difference between the nominal exchange rate andtitkePrescott trend value
(X).

Stationary test applied using Augmented Dickey€fullADF) test (Said and
Dickey, 1984) and Phillips-Perron (PP) test. (Tasuits are not reported but are
available on request). The finding reports thapatigap and exchange rate gap
are stationary variables for the entire sample. ififlation rate and the foreign
interest rate became stationary after the firdedéhce in the case of Turkey and
Israel. However, they are stationary on the levdu® in Jordan and Morocco.
The order of integration of the interest rate isrenambiguous but we consider
this variable as stationary following Martin andl&& (2002). (See also for more
information about this issue Fuhrer and Moore 1995)
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3.2Monetary policy rulefor MENA countrieswith inflation tar get:

The estimation will be for two sets of countriebe tMENA countries with
inflation target regime (Turkey and Israel) and tNHENA countries with
exchange rate target (Jordan and Morocco).

Equation (4) estimated by using Generalized MetlmddMoments (GMM)
(Hansen, 1982), with an optimal weighting matrixé€br estimation with 1
weight update estimation weight matrix: HAC — BetttKernel Newey-Westfixed
Bandwidth= 4.0000) that accounts for possible seggeelation irn,.

In the case of Turkey, we estimated simple Tayide ifor the inflation target
period started in 2002. The findings in table (Apw that inflation is significant
at 5% critical values, while the output gap is gmsiicant. These findings match
the theoretical assumption about the positive sifjthe inflation rate and the
output gap. It is also found that the central bahkrurkey uses interest rate
smoothing ¢. .89 in managing its monetary policy

In the case of Israel equation (4) suggests aivelgthigh degree of interest rate
smoothing as the coefficient on the lagged intenagst is(0.97). With regard to the
inflation, the coefficient appears to be positiveighly significant at all critical
value. A 100 basis point rise in the annual iidlatrate induces the central bank
to raise the nominal interest rate by 17 basistpoMith respect to output gap,
table (1) shows statistically significant coefficievith a very small weight placed
on the output gap. This finding shows that the reéftank of Israel is concerned
about fighting the inflation.

Now, we consider alternative to the baseline spetibn, equation (6). We add
the exchange rate gap and the foreign interest Tatbegin with, introducing the
foreign interest rate plays a significant role @itiig the interest rate in Turkey.
More specifically, as can be seen from table (i8¢, movement in the exchange
rate has a highly significant effect on the interese in Turkeyd.s6).In addition,
the model confirms the role of the foreign intenege in setting the interest rate
in Turkey. After adding the exchange rate gap dmdforeign interest rate, the
output gap became significant. The estimate of shiiog parameter is high and
significant ¢.84). The validity of the over-identifying restrictisris confirmed by
the J-statistic.

313



INTERNATIONAL JOURNAL OF SOCIAL SCIENCES AND HUMANTY STUDIES
Vol 3, No 2, 2011 ISSN: 1309-8063 (Online)

Table (1): Estimated results for Taylor RudeTurkey & Israel, using GMM estimator

Turkey Israel
Baseline Taylor | Extended Taylor | Baseline Taylor | Extended Taylor
Rule Rule Rule Rule
Variable: 200z (1)- 20C9(4) 1992(1)-2009(3
0.80265! 1.54974. 0.05059 0.18048!
c (0.399499) (0.370039) (0.165067) (0.040071)
* *kk *k%k
0.883371 0.848183 0.965494 0.955076
i (0.029122) (0.019007) (0.016292) (0.005406)
t-1 * kK * Kk *kk * %k
0.198198 0.229425 0.166326 0.189407
(. - ﬂ*) (0.083060) (0.044784) (0.044690) (0.012472)
t *%k *kk * %k * kK
0.568487 1.276808 0.052541 0.142039
(y- y*) (0.572615) (0.256131) (0.023669) (0.015325)
* k% *% * k%
(x— X*) 6.561136 0.995732
(1.354774) (0.268223)
*kk * %k %k
if 2.371135 0.512655
(0.216936) (0.090369)
* k% *k%k
R2 0.97 0.98 0.94 0.95
S.E.R 2.206 2.007 1.08 1.05
DW 1.49 1.86 1.72 1.82
Inst.validity | [0.79] [0.96] [0.97] [0.99]

Note:

(a) * *and *** indicate significant at 10, 5 and 1%spectivelyNumbers in parentheses are the
standard errors of the estimates. Numbers in square ksaukethe probability of test statistics.
Inst.validity is the p-value of J-test of exogeneijues of the instrument,

A constant and up to 4 lags of all variables are giufor the estimation as instrume

By looking at the R-squared of the augmented Tante (0.98), we can draw a
conclusion that the optimal policy rule for centdahnk is to include the
movement in the exchange rate and the foreign esterate in its reaction
function.

About the monetary policy in Israel, after addihg foreign interest rate and the
exchange rate gap to baseline Taylor rule, the Wegn output gap increase from
(0.05) to (0.14). Table (1) shows that the movenmerihe Federal Fund rate has
an effect on setting the nominal interest ratesmaél. In another word, a 100 basis
point increase in the Federal Fund rate will inseesthe nominal interest rate in
Israel by 51 basis point. Also, the central banklshel is sensitive to the

movement in the exchange rate gap as the coeffiofethe exchange rate gap is
statistical significanto(99).

Adding the exchange rate gap and the foreign isteede increase the fit of the
model as the R-squared becomes (0.95). This resepisrts that the optimal
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policy rule for central bank is the augmented Taylde with the exchange rate
and the foreign interest rate.

3.3Monetary policy rulefor MENA countries with exchange rate tar get:

For many years the central bank of Jordan has tgukwithin a regime of fixed

exchange rate. The central bank of Morocco annalnte policy target as

monetary target of (M1) and price stability but thificial target preserves the
stability of currency. In our estimating for thetseo countries, we replace the
inflation gap with the inflation rate, because th countries do not have any
announced inflation target.

First, we estimate simple Taylor rule. In Jorddre key finding reports that the
Monetary Authority is not concerned about fightthg inflation as the coefficient
is insignificant. However, the estimation of thefut gap reports a positive and
also statistically significant sigge.se). The high coefficient on the output gap
(6.86) explains the high concern of the central bankhrhovement in the output

gap.

Now, we will look at the monetary policy in MoraxcThe finding shows that the
parameter of the inflation rate is insignificantadltcritical value. In addition, the
coefficient of estimated output gap. @e6) is insignificant. Another interesting
result is that the monetary authority in Moroccaising the adjustment parameter
in order to smooth the interest rate. The coefficen the lagged interest rate is
highly significant(.96).

Now, the estimated equation coefficients for thgraented Taylor rule in Jordan
and Morocco using GMM are reported in Table (2)tWWfegard to whether the
foreign and exchange rate gap play any role inngethe nominal interest rate in
Jordan. Table (2) shows that the movement of thehange rate gap is a
concerned for the central bank of Jordan. In aoldita rise in the Federal Funds
rate of one percent induces the monetary authamityordan to increase the
nominal interest rate by (0.159).
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Table (2): Estimated results for Taylor RuteJordan & M orocco, using GMM estimator

Jordan M or occo
Baseline Extended Baseline Extended
Taylor Taylor Taylor Taylor
Rule Rule Rule Rule
Variables 1992(1)-2010(1) 1992(1)-2009(3)
0.192356 0.165439 0.080448 0.091100
C (0.166926) (0.164640) (0.107772) (0.102143)
0.979636 0.983648 0.963700 0.953048
i (0.015705) (0.015405) (0.016953) (0.018969)
t-1 * %% * %Kk * %% *k*k
0.914004 0.075450 2.069470 4.194498
(n) (0.905589) (0.730793) (3.166250) (2.067390)
*%
6.865777 9.754302 0.369525 2.059792
(y _ y*) (3.408377) (2.785887) (1.598403) (2.227526)
* % * k%
(X _ X*) 0.534156 -1.488873
(0.112935) (0.507782)
*k* *k %k
if 0.157099 0.291635
(0.042752) (0.043671)
* k% * k%
R? 0.97 0.98 0.96 0.96
S.E.R 0.268 0.241 0.411 0.411
DW 1.52 2.07 2.07 2.15
Inst.validity [0.23] [0.53] [0.50 ] [0.68]
Note:

(a) * ** and *** indicate significant at 10, 5 and 1%&spectivelyNumbers in parentheses are the
standard errors of the estimates. Numbers in sdurakets are the probability of test statistics.
Inst.validity is the p-value of J-test of exogegeislues of the instrument,

(b) A constant and up to 4 lags of all variables arauimhet! for the estimation as instrume

The estimated results in Jordan suggest that theatdbank of Jordan with its
fixed exchange rate policy is to maintain econogrmnth rather than focusing on
price stability.

With regard to Morocco, adding the exchange rae @jad the foreign interest
rate make the inflation coefficient significant esported in table (2). This
explains the important role of the two variablessgtting the interest rate in
Morocco. The bank of Morocco looks different fronetBank of Jordan. We find
that the output gap is insignificant in the caseMirocco while it is highly
significant in Jordan. On the other hand, the tidlarate seems to be statistical
significant in Morocco but it is the opposite irrdan. According to this, we could
draw a conclusion that the central bank of Moroagus to fight the inflation,
while the central bank of Jordan concerns aboutgtiosvth of the GDP. With
respect to the lagged of the interest rate, théficmat is positive and significant
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(0.96).All the variables enter the extended Taylor rul¢hvihe expected positive
sign except the coefficient on the exchange rapevgéh negative sign. Studying
whether the bank of Morocco takes USA monetarycyodis external constraint,
the results show the Federal Fund rate is sigmfied all conventional critical
values.

The conclusion, we could draw about monetary poiicyMorocco is that the
central bank is using it policy to achieve pricabdity rather than output growth
as in the case of Jordan.

4. CONCLUSION

In this piece of research, we investigate the mfeahether the output gap and the
inflation rate is enough to describe the stateneféconomy in MENA countries,

or additional elements should be added, such a®xbkange rate and foreign
interest rate.

Firstly, we find that the reaction of the centrahk to inflation differs across the
studied sample. The nominal interest rate respasigagicantly and positively to
inflation in Turkey, Israel and Morocco. Howevdretresults report that monetary
authority does not care about stabilizing the tidlarate in Jordan.

Secondly, the finding shows that the monetary polic Jordan cares about
stabilizing the output gap.

Thirdly, the results show that all four central karn the sample adjust and
smooth the interest rate movement as the laggéteahterest rate is significant.

Fourthly, introducing the exchange rate gap andfoneign interest rate play a

significant role on setting the interest rate. Mspecifically, all the four countries

appear to be sensitive to the exchange rate ga&o, Al the case of Turkey, the
foreign interest rate has more influence in settirgnominal interest rate than the
other variables with (6.56).

Finally, the behavior of the central bank of MEN@&uatries can be described by
simple Taylor rule. Furthermore, it has been fotimat there are other elements
affect on the behavior of the nominal interest,rasides the inflation and output
gap, namely exchange rate gap and foreign nommatest rate. According to
that, we could conclude that simple Taylor rule cheeme modification to be
applied on the MENA economy.
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