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Abstract
This study is an attempt to estimate the behavioral equilibrium exchange rate in Morocco. Since the equilibrium
value is unobservable, we use a set of fundamentals supposed to affect the exchange rate movements including
the real net capital flows (NKF), terms of trade shocks (TOT), government fiscal stance (GOV), foreign reserve
level (RES), index of monetary policy (MOP) and relative productivity (PROD) to get it. Using quarterly data
from 1980Q1 to 2012Q4, the empirical analysis commences by checking the stationarity of the variables that
turn out to be all stationary at first difference. Then, using the cointegration test and the Vector-Error Correction
Model of the Moroccan Dirham exchange rate as function of the indicated macroeconomic fundamentals, the
regression shows that the main fluctuations of the real effective exchange rate are due to trade openness,
government spending, terms of trade, the productivity progress, monetary policy and net capital inflow.
Accordingly, and using HP decomposition filter we figure out three periods of under/overvaluation ranging from
2.80% under to 2.16% over equilibrium level, furthermore, the misalignment from the equilibrium level needs
from five to six years to be eliminated.
Keywords: real exchange rate equilibrium, stationarity, cointegration, VECM, BEER, PEERHodrick-Prescott
decompositionand Morocco
1. Introduction
The Moroccan dirham was pegged to the French franc and followed the same volatility as experienced by the
later in early 1970. This regime didn’t allow the Moroccan economy to achieve its target in terms of internal and
external balances. In 1973, Moroccan authority adopted a managed float regime to a basket of currencies with
the Euro and The USD as principal components. In 1980, and as Morocco became heavily indebted, the basket
weights got rebalanced for the first time, with a continued restructuration until 2001, when the composition
became 80% for the EURO (the currency of the principal trade partner of Morocco) and 20% for the American
dollar according to the Central Bank of Morocco. The choice of the currency is made according to the relative
importance of each trading partner’s currency and the Moroccan external settlement currencies. The Moroccan
economy is an emerging economy and faces the troubles faced by its emerging neighbours. The economy is
based to a great extent on the rain-fed agriculture production and tourism remittances, which makes relatively
weak and unstable the economic growth. Other sources of the economic growth in Morocco are the financial
stock, and the financial market is considered so far as one of the most active stock markets in Africa but it
showed a chequered evolution recently. One of the worry a country can face is to make an arbitrage between low
volatility of exchange rate and its misalignment.The exchange rate misalignment is not verified to have palpable
implications on macroeconomic fundamentals, however, a consensus associating a reasonable growth and
sustainable internal and external balance with equilibrium exchange rate exists, (Edwards, 1989). The literature
on the exchange rate has the Purchasing Power Parity as starting point; it stipulates that the exchange rate
reflects the movements in the nominal exchange rate given that the real exchange rate is fixed, (Cassel, 1916).
Williamson (1994) defined the fundamental Equilibrium Exchange Rate (FEER) as the real effective exchange
rate which ensures both internal and external balances simultaneously, with the internal balance being the
potential output with a low inflationary level, and the external balance appearing when sustainable balance of
payment position coexists with a sustainable external debt level (Williamson, 1994). To overcome this “idealistic”
view of the FEER, the Behavioral Equilibrium exchange rate BEER came to showcase the cyclical and
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temporary movements of the real exchange rate based on the current values instead of the values of fundamentals
associated with the full employment state.Then, we use the behavioral equilibrium exchange rate defined as a
function of a set of macroeconomic variable to get this equilibrium value. This study aims to calculate
Morocco’s exchange rate misalignment using Behavioral Equilibrium Exchange Rate (BEER) approach and the
Vector Error correction Model VECM statistics after that, define the misalignment value and the time required
for the exchange rate to regain equilibrium. This paper is structured as follows: (ii) the literature review and the
theoretical framework on studies that have applied BEER approach; (iii) data and methodology; (iv) the
empirical results along with their interpretations then a brief summary and concluding recommendations.
2. Literature Review
2.1 The Behavioral Equilibrium Exchange Rate Economics Background
The real exchange rate misalignment is measured as the deviation of actual real exchange rate from its
equilibrium value. Many theoretical frameworks have been used to model the effect of macroeconomic
fundamentals on the “equilibrium” exchange rate. As mentioned above both external and internal balances are
implicated in the equilibrium determination process. However, there are difficulties related to this approach
because they mostly deal with a full specification of the multilateral structural model and the casual relationship
among variables. The BEER model was put forward by Macdonald (1997) and Clark & MacDonald (1998) that
connect the real exchange rate to fundamentals via the real interest parity. This approach links the real exchange
rate to a set of fundamentals through a single equation setting and the set of macroeconomics variables is not
predefined by the theory, it’s determined on an ad hoc basis. In the case of FEER, the long term values of
fundamentals associated with full employment state are used, whereas, observed values currently prevailing in
the economy are used in the case of BEER. Simplicity and absence of subjectivity are the main features that
make this model an appropriate model to fit the luck of data in developing countries. The BEER model
emphasizes the impact of productivity on traded goods sectors and terms of tradeshocks. Besides using
fundamental variables, the BEER methodology categorizes the exchange rate to the “current” and the “cyclical”
component, the equilibrium exchange rate computed from the observed values of fundamentals (Driver &
Westaway, 2001).
2.2 Previous Studies Findings
In the literature, many papers have been written about the equilibrium exchange rate and its determinants using
the BEER methodology like Zhang (2001); Bénassy-Quéré et al. (2004) and Shi & Yu (2005). Baffes et al.
(1999) computed misalignment for Côte d’Ivoire and Burkina Faso using single equation time series, Côte
d’Ivoire’s actual real exchange rate was found to be overvalued by 34% on average between 1987 and 1993.Iimi
(2006) using the BEER approach found the Botswana’s currency to be undervalued before 1980s and overvalued
by 5% to 10% in the recent years. Fatma Marrakchi Charfi (2008) examined the misalignment for the case of
Tunisia using the BEER, she found that Tunisian dinar’s behaviour in the long-run was influenced by the net
capital inflows, terms-of-trade shocks, and the productivity differential. The Tunisian dinar was found to be
overvalued before in late 1980s then converged to its equilibrium level over the 1990s’ after 1986’s devaluation.
Shehu Usman Rana (2008) used BEER methodology for Nigeria currency and found the index of crude oil
volatility, the real net foreign assets, terms-of- trade shocks, the monetary policy performance and the
government fiscal policy to explain the behaviour of Real Effective Exchange rate in the long term and identified
four episodes of overvaluation and undervaluation. As for the case of Morocco, Jamal et al. (2004), used
non-parametric and nonlinear methods to measure the exchange rate misalignment between 1967 and 2001, they
found the exchange rate value in the long run was influenced by the terms-of-trade shocks, trade openness and
government spending. Results show that the MAD was undervalued, overvalued then undervalued. The present
paper differs from the previousstudies in several aspects: First of all, we use the trade adjusted Real Effective
Exchange Rate (REER) instead of the bilateral real exchange rate, widely used in the literature. Secondly, our
paper takes into account seven fundamental variables to allow for a better understanding of the exchange rate
behaviour. Lastly, this paper aims to cover a wider period in order to avoid the sample size shortage problem.
Quarterly data have been used covering the period from 1980Q1 to 2012Q4.
3. The Empirical Model
3.1 Econometric Model
We specify the REER as a function of a vector of macroeconomic fundamental variables, F, as:
Ln (ER*t) = β′.Ft + εt
Or

m

BEER = f(GOV, OPEN, NFK, TOT, RSV, MOP, PROD) + Error
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Where ER* is the equilibrium value of the Exchange Rate and β is the vector of coefficients for each variable
from fundamentals noted F. We estimate the vector β of the long run level for each fundamental; these
permanent values may exhibit a substantial degree of “noise” in the short run only (Baffes, et al 1999). We use
Johansen and Juselius (1991) and Johansen (1988) co-integration analysis to detect the long-run relationship
between stock price and exchange rates. The cointegration determination requires that series under study have
the same order of integration. Therefore, we start our study by checking the stationarity of variables using the
Augmented Dickey Fuller (ADF) and Pillips-Perron (PP) tests.
∆yt =c+ ∑Ki=1 τ∆yt-1 + ∏ yt-1 + ŋt

(2)

Where yt is a vector of non-stationary I(1) variables and is the constant. The information on the coefficient of
Philips-Perron’s matrix between the levels of ∏ =αβ' with β' yt being integrated at level or I 0 . Adjustment
coefficients band which are the relevant elements of the matrix are contained in theβ matrix. To identify the
number of cointegration vectors, we use the two likelihood ratio test statistics proposed by Johansen and Juselius
(1991). The first parameter is the maximum eigenvalue statistic which is the likelihood ratio statistics for the null
hypothesis of exactly (r) cointegrating vectors against the alternative of (r+1) vectors. The second is the trace
statistic metric, it tests the hypothesisesof at most (r) cointegrating vectors against the alternative of (m)
cointegrating relations, (with r = 0,1,..m-1). We use the H-P filter to decompose each fundamental value into the
“long-run” and “permanent” values and separate the trend component from the stationary component.
3.2 Data Definition
It is true that that the structure of real exchange rate economics is known. In the present study we are interested
in the causality between the exchange rate and selected fundamentals. The empirical study unveils the
fundamentals that do affect the REER. In this paper, we utilize the government spending (GOV), Terms of Trade
(TOT), Net capital flow (NKF), Monetary policy (MOP), trade openness (OPEN), Reserves (RSV) and
productivity differential (PROD). The combination of every variable’s change yields new equilibrium level of
REER. The variables are used in quarterly basis from 1980Q1 to 2012Q4, and we expect the sign of each
variable to be as follow:
(−)

(−/+)

(+)

(+)

(+)

(−/+)

(−/+)

REER=f GOV, OPEN, PROD, RES, MOP, TOT, NKF

(3)

All variables are transformed to the natural logarithm to allow the verification of characteristics of partial
elasticity in the short and long run and also to work with the hypothesis of variation rate rather than the variables
at level. The only variable taken at level is Net Capital Flow since it can have negative or positive value.
The Real EffectiveExchange Rate (REER): The determination of the Real Exchange Rate faces the problem
of non availability of data about emerging countries Tradable goods’ prices and the difficulty of determination of
nontradables prices. For empirical purpose we use the real effective exchange rate of Morocco vis-à-vis its major
trading partners following the trade balance. The REER is calculated as a geometric weighted average of
bilateral real exchange rates. SMAD and
are the bilateral exchange rate of MAD and the country i’s currency
respectively. CPIMAR and
are the consumer price index for Morocco and the consumer price index for
country i; the weightof the tradepartner country i trade wise is w.
n

REER=

SMAD ·CPIMAR

w

Si ·CPIi

i=1

Government spending (gov): GOV is the proxy for the fiscal policy, It’s the ratio of government spending to
GDP, in the literature, no consensus exists about the impact of the government spending on the REER, since it
relies on whether extra funds are channeled toward tradable or non tradable goods; the REER tends to appreciate
if nontradables are receiving more and depreciate when tradables receive the extra funds (Dibooglu, 1996) and
(Iossifov&al., 2007). The literature seems to privilege the negative effect of government spending on the REER
since, and unlike the private sector, government tends to spend more resources on nontradable sectors than on
tradable Baffes et al., (1999) and Mongardini, (1998).
GOV=

General Government Consumption
GDP

Trade Openness (OPEN): is the total of imports and exports to the GDP, what seems to be obvious is that the
higher supply of the imported/exported goods induces a drop in the supply of nontradables. In the available
38
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literature, the impact of commercial liberalization is ambiguous and we can’t define the a priori sign of openness
factor in the model (Edwards, 1992).
OPEN=

Imports+Exports
GDP

Net Capital Flows (NKF): Considered as one of the determinants of the REER MacDonald & al., (2003), The
net capital flows can be calculated by deducting the change in ratio of reserves scaled by GDP from the balance
of goods and services to GDP ratio, according to the portfolio-balance, either the international financial
institutions or foreign capital inflow could finance a deficit in the current account which is the source of increase
in the net foreign debt of a country. The sign of NKF depends on the government intervention.
NKF= -(

export-import
∆ Reserve
) -(
)
GDP
GDP

Reserves (Res): Corresponds to the ration of total reserve to GDP and it captures the impact of the reserve on
the real exchange rate. The magnitude of government interventions determines the sign of the Res variable. If
Res is significant this means there is no government intervention.
Terms of Trade Shocks (TOT): Described as the ratio of exports to imports pricewise, (Baffes & al.,1997),
TOT reflects foreign prices a country face, the terms of trade’s effect on the RER cannot be obviously derived as
it depends on whether the income effect dominates the substitution effect and vice versa. The TOT can’t be a
priori signed.
Monetary Policy (MoP): To assess the effectiveness of a monetary policy we can refer to the ratio of liquidity
to GDP ratio (M2 to GDP). When liquidity ratio increases, price level increases leading to an appreciation of
REER (REER value increases). Thus, a positive effect is expected.
Relative productivity (Prod): is calculated as the ratio of labour productivity relative to geometrically weighted
foreign labour productivity, where labour productivity is a ratio of GDP relative to the total employment. The
weights used follow the same logic as REER determination (trading partner basis). The well known
Balassa-Samuelson effect (1983), asserts that in the process of growth tradable goods prices react faster to a real
cost reduction than non nontradables, which causes the prices of a currency (priced in local currency) to fall
through time as asserted by the product augmenting characteristic (Note 1). So, the sign of (PROD) would be
positive which reflects that the increase in PROD leads to REER appreciation.
GDP

Labor Productivity
Total Employment
PROD=
=
w
GDP
∏ (Labor Productivity)w ∏ (
)
Total Employment

All data is either from Morocco’s Finance and Economy ministryor the International Monetary Fund data, IFS.

Figures from 1 to 8 below portray the behaviour of our fundamentals from 1980 to the end of the year
2012.
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F
Figure 1. Real effectiveexchhange rate

F
Figure 2. Real effective exchhange rate

Figure 33. Trade opennness
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Figure 4. Net capital floows

Figure 55. Reserves rattio

Figure 6. T
Terms of trade ratio
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Figure 7. Monetary policyy proxy

Figure 8. R
Relative producctivity
4. Results and Discussion
4.1 Stationnarity Test
Prior to thhe model estim
mation, we cheeck the stationnarity of variabbles by testingg for unit root hypothesis ag
gainst
the stationnarity alternativve the REER and other funddamentals. Alll variables in qquarterly basiss were transformed
into naturaal logarithm annd tested for sstationarity using both the A
Augmented Diickey-Fuller (A
ADF) unit-root test
(Note 2) annd Philis Perroon test. Resultss are reported in Table 1.
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Table 1. Stationarity test for the fundamentals: ADF and PP tests
Variable
LREER
DLREER
LGOV
D(LGOV)
LMOP
D(LMOP)
LOPEN
D(LOPEN)
LRES
D(LRES)
LTOT
D(LTOT)
NKF
D(NKF)

ADF test
I(1), trend
I(0)*, trend
I(1),intercept
I(0)*, intercept
I(1), trend
I(0)*
I(1),none
I(0)*
I(1), trend
I(0)
I(1)**
I(0)*
I(1)
I(0)

Phillips-Perron
I(1), intercept
I(0)*, trend
I(1)
I(0)**
I(1), intercept
I(0)*
I(1), none
I(0)*
I(0)**
**

I(0)
I(0)*
I(1)*
I(0)*

Decision
Integrated at first level of difference
Integrated at first level difference
Integrated at first level difference
Integrated at first level difference
Integrated at first level differential
Integrated at first level differential
Integrated at first level differential

Note: (*) and (**) denote significance level at 1% and 5% respectively.

All combinations with/without intercept and time trend are taken into account and the significance level of each
variable determines the final selection of the parameter. According to the ADF test results all variables are not
stationary at level, so, we cannot reject the null hypothesis of a unit root in the level series for all variables. In
order to achieve stationarity, we differenced our data and run stationarity test again, and the nonstationarity
hypothesis is rejected at 99 percent level of confidence rejecting by the same occasion the existence of unit
root.We use the cointegration tests to verify the presence of stable and long-term relationships. We use Akaike
criterion, Hannan-Quinn (HQ) et Schwarz (SC) (Note 3) to choose the optimal lag, we take 4 lags as our
criterion suggests and we use the Johansen’s Trace test for the cointegrating rank (Johansen, 1988) with the null
hypothesis of no cointegration and the alternative hypothesis being the existence of one or cointegrating vectors.
For our case, four cointegrating relationships are found in the system, meaning that 4 unique cointegrating
vectors span the cointegrating space.Results are shown in the tables 2 and 3.
Table 2. Johansen test, cointegration rank test (Trace)
Sample (adjusted): 1981Q2-2012Q4. Trend assumption: Linear deterministic trend. Series: Lreer Lpro Lopen
Lm2 Lgov Lres Ltot Nkf. Lags interval (in first differences): 1 to 4

Hypothesized
No. of CE(s)
None *
At most 1 *
At most 2 *
At most 3 *
At most 4
At most 5
At most 6
At most 7

Eigenvalue
0.464020
0.445972
0.345614
0.244500
0.188495
0.114868
0.063318
0.001009

Trace
Statistic
257.0689
187.8429
122.2929
75.22251
44.10081
20.91678
7.372675
0.112023

0.05
Critical Value
159.5297
125.6154
95.75366
69.81889
47.85613
29.79707
15.49471
3.841466

Prob.**
0.0000
0.0000
0.0002
0.0174
0.1079
0.3629
0.5347
0.7378

Trace test indicates 4 cointegratingeqn(s) at the 0.05 level. * denotes rejection of the hypothesis at the 0.05 level.
**MacKinnon-Haug-Michelis (1999) p-values
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Table 3. Johansen test, Cointegration Rank Test (Trace)
Sample (adjusted): 1981Q2-2012Q4. Trend assumption: Linear deterministic trend. Series: LREER LPRO
LOPEN LM2 LGOV LRES LTOT NKF. Lags interval (in first differences): 1 to 4
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized
No. of CE(s)
None *
At most 1 *
At most 2 *
At most 3
At most 4
At most 5
At most 6
At most 7

Eigenvalue
0.464020
0.445972
0.345614
0.244500
0.188495
0.114868
0.063318
0.001009

Max-Eigen
Statistic
69.22600
65.54996
47.07041
31.12170
23.18403
13.54411
7.260652
0.112023

0.05
Critical Value
52.36261
46.23142
40.07757
33.87687
27.58434
21.13162
14.26460
3.841466

Note: Max-eigenvalue test indicates 3 cointegratingeqn(s) at the 0.05 level.
**
MacKinnon-Haug-Michelis (1999) p-values.

*

Prob.**
0.0004
0.0002
0.0070
0.1030
0.1658
0.4035
0.4588
0.7378

denotes rejection of the hypothesis at the 0.05 level.

We select the first cointegrating equation to represent the long-run relationship between real exchange rate and
selected fundamental variables. Coefficients of the long run behavioral cointegration model are presented in
Table 4.
Table 4. Vector error correction estimates, at level in the long run
Vector Error Correction Estimates
Vector Coefficients ()
1.000000
-0.924030
(0.17933)[ 5.15274]
LMOP(-1)
1.520209
(0.14228)[ 10.6845]
LOPEN(-1)
-0.591531
(0.10815)[-5.46957]
LPRO(-1)
0.335317
(0.05293)[ 6.33523]
LRES(-1)
-0.070724
(0.02622)[-2.69775]
LTOT(-1)
0.469261
(0.08128)[ 5.77328]
NKF(-1)
0.150729
(0.16508)[ 0.91308]
C
-7.801342
Variables
LREER(-1)
LGOV(-1)

Note: Standard errors in ( ) & t-statistics in [ ]. The t statistics significant at 5 % and 10 % levels of significance are indicatedby * and **
respectively.

These coefficients catch the effect of each fundament’s behaviour in the exchange model, according to our
estimated results of the cointegrating vectors β the long-run equilibrium equation can be written as:
LREER=

-0.924030LGOVR+
(-5.15274)
0.070724RES+
(-2.69775)

1.520209LMOP(-10.6845)
0.469261LTOT+
(-5.77328)

0.591531LOPEN+
(-5.46957)

0.039711LPRO (-6.33523)

0.150729NKF
(-0.91308)

As we may notice in the table 5, except the NKF, all variables are statistically significant. Most coefficients
are correctly signed based on the hypothesis formulated previously. The spending of the government is
rather channelled towards tradablesso it weakens the confidence in the currency leading to a depreciation of
44
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the exchange rate. This is, however, not in contradiction with the fact that an increase in government
consumption pushes the nontradables sector demand up leading to a higher national productivity, and
participates in conserving foreign exchange and improves real exchange rate. As Morocco’s economy is
still growing, this condition may be violated given the inefficiency in capacity utilization and the increasing
level of energy consumption and other operating costsin the nontradable sector. Statistically and
economically signed, our proxy for the monetary policy exerts a positive relationship between REER and
the liquidity level in the Moroccan economy; the increase in liquidity ratio increases the general level of
prices and leads to an appreciation of REER asspecified in our framework. The TOT has positive sign
suggesting a domination of positive income effect. The reserve to GDP ratio (RES) impacts positively the
REER and the coefficient of relative productivity PROD is consistent with economic theory with a positive
impact on REER. The negative effect of trade openness (OPEN) on the long run REER appears when the
rise of openness degree reduces the support to import competing industries and nontrables sector gets the
biggest portion of resources, which induces to a depreciation of exchange rate. We conclude then that the
degree of openness affects negatively the real effective exchange rate in the long run.
4.2 VECM Results and Misalignment
The presence of cointegration relationship denotes the existence of a vector error correction mechanism (VECM).
This model links the short run movement of the real exchange rate and Changes in the fundamentals in a given
period of time. The relationship is identified between variables at the same period (in the short run) and the
correction term is related to the previous period. The error correction term is computed as the gap between the
observed real exchange rate and the computed rate “fitted” by the fundamentals at leveland the calculated
coefficients. Clearly, this error correction term predicted by fundamentals is a crucial element in the
self-correction mechanism of the real exchange rate to converge to the long run value estimated according to the
observed values of the fundamentals. The VEC Model is then build up with the short run fundamentals of the
real exchange rate, Table 5 summarizes results of the estimation of four different specifications of the VECM.
Table 5. Vector error correction estimates, after the first difference in the short run
Variables

Adjustment coefficients
0.04073*
( -0.01344)[ 3.03087]
0.053145
(-0.10913) [ 0.48700]
0.216101*
(-0.10107) [ 2.13806]
0.05137*
(-0.01549) [ 3.31738]
-1.28902*
(-0.42682)
[-3.02002]
-0.29619*
(-0.1474) [-2.00944]
0.132633
(-0.1008) [ 1.31580]

D(LGOV)
D(LMOP)S
D(LOPEN)
D(LPRO)
D(LRES)
D(LTOT)
D(NKF)

Note: Standard errors in ( ) & t-statistics in [ ]. The t statistics significant at 5 % and 10 % levels of significance are indicatedby * and **
respectively.

For the short run, the results show that the real exchange rate is influenced by reserve level, terms of trade, the
degree of openness, the productivity differential and the government spending. These results support our findings
for the net capital flows which have no effect on exchange rate change in the long run as in the short run. The
monetary policy seems to have no effect on the exchange rate change in the short run even though it turned out
to be highly significant in the long run, that seems to be logical since a monetary policy needs a longtime to bear
fruits.
The coefficients in the VECM identify the average number of times required for a given shock to be corrected in
the model. This is calculated as (1 – α)t, with t being the number of years and α is the adjustment parameter. We
reported the speed adjustment component of the VECM which are the model’s coefficients; three out of the four
coefficients were correctly signed and statistically significant. For our case, divergences from the equilibrium
45
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path need four to five years
y
to be elim
minated. Laterr on, we derivee the consistennt long run equuilibrium valu
ue for
the REER
R by applying the long run eelasticities resuuls from the V
VECM coefficcients to the aactual values of
o the
macroeconnomic fundam
mentals. Graphhically, a misallignment could be declaredd when the ressidual’s value, in a
given timee, is different than
t
zero; thatt could distincctly be seen frrom the residuual graph. The high variabiliity of
residuals ccould distinctlyy be seen from
m Figure 9 and figure 10, andd we can concllude that the M
MAD equilibriu
um is
unsustainaable. Figure 9 and
a figure 10 sshow the BEER
R and the BEE
ER’s residual.

Figgure 9. Behaviooral equilibrium
m exchange

Fiigure 10. Residdual from the B
BEER rate

The combbination of thhe variables innfluencing thee long run R
REER (Gov, T
TOT, OPEN, M
MOP and PR
ROD)
yields the equilibrium values
v
of eachh period. Nextt, we use HP ffilter to smootth out the BEE
ER equilibrium
m by
manent equilibrium
removing the short-terrm variations from the expplanatory varriables to obttain the perm
ER it appears to be less vollatile
exchange rate (PEER) reported in Fiigure 11 and ffigure 12 andaas for the PEE
ER. The cycliccal values are calculated byy subtracting the permanennt values from
m the REER given
g
than BEE
as:
Misaalignment=[(R
REER - PEER))/PEER]*100
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Figuure 11. Permannent equilibriuum exchange

Figuure 12. Cyclical shocks of exxchange rate
The three series (REER,, PEER, BEER
R), and misaliggnment are preesented togethher in the figurre 13. The range of
misalignm
ment lies betweeen 2.16 per ccent to -2.80 pper cent. Whenn the misalignnment is greatter/less than ze
ero it
means thee REER is oveer/under valuaated. We notice that the BEE
ER goes in linne with the R
REER. Three mains
m
periods off over/undervaaluation can bbe detected: F
From 1980 too 1985, Moroccco dirham exxperienced a clear
overvaluattion; here we consider the m
managed peg set up by the Moroccan goovernment in S
September 198
80 in
order to alllow for the inffluence of tradding partners annd different cuurrencies used for the externaal settlements. This
period was characterizedd by progressiive liberalizatiion and aimedd to stabilize thhe internal andd external fina
ancial
situation inn Morocco. Thhe year 1983 w
witnessed the iintroduction of the Structuraal Adjustment Program; follo
owed
by a generral policy aiminng to reduce thhe MAD valuee to meet the cruel competition Moroccan exports were faces.
f
The Morooccan dirham was devaluateed by 9.3% too overcome thhe increase of import pricees and in order to
stabilize thhe balance of payment
p
positiion, these movvements were accelerated duuring the eightties till the nineties.
The 3rd seequence of miisalignment sttarted in 19977 where the M
MAD depreciaation was reveersed up to 2.12%
nominal ovvervaluation of
o the dirham iin April 2001,, and reversed to some extennt the exchangge rate appreciation
experienceed in the early 1990s. After tthe devaluationn, the REER oof the MAD keept the depreciiation pace bec
cause
of the low
w inflation levvel in Moroccco’s commoditties prices viss-à-vis tradingg partners, thee period that knew
k
appreciatioon of the Euroo relative to thhe dollar. Folloowed in 2001 bby the change of the design of currency basket
by the Mooroccan governnment which reeduces the prooportion of dolllar and increaase the weight of Euro, the REER
R
convergedd gradually tow
ward the equillibrium level llater on.
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Figure 13. Efffective exchannge rate

Figuree 14. Effectivee exchange ratee misalignmennt
5. Conclussion & Recom
mmendations
This paperr employed a purely
p
statisticcal and behaviioral approachh in attempt to analyze the m
misalignment of
o the
real exchaange rate of thee Moroccan cuurrency. The eqquilibrium excchange rate waas identified using the behav
vioral
model of tthe equilibrium
m exchange ratte, and the susstainable compponent of the bbehaviral deviaation was sepa
arated
from the ccyclical compoonent. The statiionarity of Tim
me series of seelected variablees was tested uusing the ADF
F&PP
tests, allseeries didn’t satiisfy the stationnarity conditioon at level, butt the hypothesiis of the unit rroot was rejectted at
1 percent after the first difference. Foour long term cointegrating equations were revealed att 5 percent lev
vel of
significancce using both the trace andd the eigenvaluue statistics of the Johansenn cointegrationn test. Besides the
behaviorall model this paper
p
utilized the Johansen’s Vector Errorr Correctionappproach to esttimatethe shorrt run
behaviorall equilibrium of
o real exchangge rate of the Moroccan Dirrham between the first quartter of 1980 and the
last quarteer of 2012 usinng the appropriiate macroeconnomic fundam
mentals. Six ouut of seven variiables turned out
o to
have signiificant effect on
o the MAD m
movement in thhe long run: trrade openness, government spending, term
ms of
trade, prodductivity progrress, net capitaal inflow, foreiign currency rreserve level annd the monetaary policy. It makes
m
sense that the latter’s im
mpact doesn’tt show up in the short run,, because the short run is nnot enough for the
monetary ppolicy to havee effect.We woould like to shhed light on onne of the impoortant findings,, the importance of
governmennt spending, trrade opennesss, terms of trade monetary ppolicy, producctivity differenntial and reserv
vesas
determinannt of the exchhange rate. Thee unsustainabiility of the Mooroccan econoomy’s income which depend
ds on
touristic annd agriculturall activities, theese traditional sources shoulld be diversifieed in order to cover othersou
urces
such as a pportfolio investment diversiification, and tthe effective uutilization of fo
foreign exchannge earnings. Using
U
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HP decomposition filter, permanent (PEER) and cyclical values were determined, we figure out 3 periods of
under/overvaluation ranging from 2.80% under to 2.16% over equilibrium level, furthermore, the misalignment
from the equilibrium level needs from 5 to 6 years to be eliminated. Finally, the plausibility of an empirical
study’s finding makes its relevancy. We propose the rationalization of the fiscal policy and the fiscal spending.
The domestic monetary policy promotion requires a stable and sustainable macroeconomic environment and. A
further study might incorporate the effect of the financial market on the exchange rate and the economic
development as whole.
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Notes

Note 1. With a given exchange rate, the prices oftradable in Moroccan Dirham and prices in dollars will
move together, andthe GDP along with the consumer price index will rise.
Note 2. See Dickey, D.A. & Fuller, W.A. (1981).Likelihood ratio statistics for autoregressive time series
with a Unit Root, Econometrica, 49(4), 1057–1072.
Note 3. Many other methodologies can be used to determine the number of optimal lags to consider, such
as Likelihood ratio (LR), and Godfrey-Portmanteau (GP) test. Hamilton James D. (1994), Times Series
Analysis, Princeton University Presse, Princeton NJ, 296–98 & 429–30.
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