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Abstract

This article aims to assess the pressure upon the official currency of the Kingdom
of Morocco - the Dirham - and to detect the periods of crisis on the foreign exchange
market. Several methods can be used for this purpose especially the Exchange
Market Pressure Index, which is considered as an excellent predictive indicator that
takes into account both changes in nominal exchange rate and foreign exchange
reserves. In term of results, the pressures on the Moroccan foreign exchange market
stem mainly from a substantial decrease in foreign exchange reserves combined
with a high deficit of the current account of the balance of payments deficit.

In the last part of this article, a logistic model was used to forecast the EMPI for the
end of the year 2020. The results of this modeling showed that the pressure on the
Moroccan foreign exchange market remained generally under control during the
year, although its signs could be felt particularly in the fourth quarter. These results
were corroborated by the 2020 officially published figures.
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1. Introduction

Since the Bretton Woods collapse, several systemic financial crises have affected
the world especially the Mexican peso crisis (1994-1995), the Asian crisis (1997),
the mortgage crisis in the United States (2007-2008) and currently the global crisis
caused by the unprecedented spread of COVID-19. This is how global financial
markets have become more unstable and volatile, leading to more recurrent and
deeper crises. Today, currency crises seem to become a global crucial topic in
financial systems.

On another side, numerous studies have been carried out to measure the pressure on
the foreign exchange market and to identify speculative attacks on the local
currencies. In this context, the International Monetary Fund (IMF), as a supervisor
and a regulator of the world’s economy, defines speculative attacks as a kind of
exchange rate crisis that occurs when the national currency is generally at a level
far from its equilibrium value. In this scenario, the monetary authorities are forced
to intervene by increasing significantly interest rates or injecting huge amounts of
foreign currencies into the foreign exchange market to protect the national
currencies. For this reason, the IMF has developed an early warning system for
foreign exchange crises which includes formal and quantitative tools, notably the
Exchange Market Pressure Index (EMPI). This index allows the authorities to
provide an appropriate response to alleviate the pressure on the foreign exchange
market.

In this perspective, this paper aims to estimate the pressure upon the Moroccan
foreign exchange market, over the period from January, 2002 to April, 2020 through
the EMPI. It is defined as a weight sum of changes in nominal exchange rate and
foreign reserves. The higher the EMPI is, the greater the pressure on foreign
currency demand will be. In addition, a country is exposed to a speculative attack
when the EMPI exceeds a certain threshold which will be defined later.

This article aims essentially to: (i) describe the methodology for calculating the
EMPI and to apply it to the case of Morocco, (ii) assess the probability of a crisis
on the foreign exchange market and (iii) anticipate the pressures that could be
exerted on this market in the future, particularly in the current economic conditions
characterized by the spread of COVID-19. A second distortion index, which will be
the subject of the first part, will also be estimated to examine the fluctuations of the
exchange rate of the Dirham compared to its equilibrium level (exchange rate
misalignment) over the past two decades.

2. Misalignment of the exchange rate of the Dirham with

respect to its equilibrium level
2.1  Objective of the analysis
The main objective of this part is to estimate the equilibrium real exchange rate of
the Dirham over the last two decades, analyzing its evolution and comparing it with
the real effective exchange rate (REER). Thus, the purpose is to detect the periods
during which it illustrated a "misalignment™ over the period 2001-2018.
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Table 1: Misalignment of the REER with respect to its equilibrium level

Periods minggrr?r%\een t Conclusion
2001-2002 1,4 Over-valuation
2003-2007 -1,34 Under-valuation
2008-2013 5,2 Over-valuation
2014-2018 -2,56 Under-valuation

Source: Authors' calculations

The average gap resulting from the table above between the REER observed and
the equilibrium real exchange rate shows positive values which correspond to an
overvaluation of the Dirham and negative values which indicate an undervaluation
compared to its equilibrium level.

2.2 Main Results

The results obtained from the analysis of the time series of the REER and the

equilibrium real exchange rate during the period 2001-2018 reveal disparate

changes between periods:

v 2001-2002: Over-valuation at a slow pace which can be explained by the
rearrangement, which took place in April 2001, of the Dirham'’s quotation basket
which leads to its depreciation of 5%.

v 2003-2007: Under-valuation in a period marked particularly by a significant
appreciation of the Euro against the Dollar.

v 2008-2013: Significant over-valuation in a context characterized essentially by
a depreciation of the Euro against the Dollar, a widening of the current account
deficit and a contraction of foreign assets.

v 2014-2018: Relatively strong under-valuation which can mainly have its origin
in the significant reduction of the twin deficits (fiscal and external) which fell
respectively from 7% and 9.5 % of GDP in 2012 to only 3.7% and 3.6% in 2018.
The consolidation of the macroeconomic framework, recorded since 2014, has
contributed significantly to the stability of the Dirham's fluctuations.

On the other hand, the gap between the REER and the equilibrium real exchange
rate, during the first phase of transition to a more flexible exchange rate regime,
remains insignificant at around -1.7% in 2018 against -4% in 2017. This result
shows a relative stability of the Dirham value during the first year which
experienced the enlargement of its fluctuation band with a favorable trend towards
its equilibrium level.
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This situation is mainly due to:

v A good performance of foreign direct investments (FDI), which reached 32.8
billion DHS in 2018 for only 26 billion DHS the previous year, a significant
increase of almost 26%,

v The maintaining of the official foreign exchange reserves at a comfortable level
covering over 5 months of goods and services’ imports,

v A positive net foreign exchange position of the banks (accounts for 2.7 billion
DHS in 2018),

v The stability of the Treasury debt level, which remains sustainable and under
control at around 65% of GDP, being at a level under a threshold of 70%
considered by the IMF as a red line for emerging countries.

Also, it should be noted that the good practices of foreign exchange market
operators have further served the stability of the Dirham value, especially by
avoiding non-authorized transactions generating speculation.

3. Methodology for calculating the EMP crisis index

The EMPI, used to quantify pressures on a currency, had been a subject of several
studies carried out by the IMF on the economies of several countries around the
world. Generally, the results of these studies had shown the relevance of this
indicator on different adopted exchange rate regimes, be it fixed, flexible or
intermediate.

The EMPI is calculated on a monthly basis as a weight sum of both changes in the
exchange rate and the foreign exchange reserves.

This index can be either positive or negative: a higher EMPI, reflecting the
depreciation of the local currency and/or the decrease in reserves, indicates the
presence of increased tensions in foreign exchange market.

Taking into consideration the conceptual bases relating to EMPI and in order to
estimate it for the case of our country, a monthly data will be used over the period
of January 2002 to February 2020 relating to the nominal exchange rate against the
Dollar and the foreign exchange reserves.

3.1 Definitions

The formula used for calculating the EMPI was developed by L. Girton and D.
Roper (1977) as follows:

EMPI= (1) #100 - (2 ) (2551) +100 (1)

et Gfxr fxreq

Or:

EMPI,=Ae, - ( O ) Afxr, )

Ofxr
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Where: Ae, is the change in nominal exchange rate of the Dirham against the
Dollar at time t, Afxr refers to the change in the stock of foreign exchange reserves

(o

attimet, —— represents the ratio between the standard deviation of changes in
Ofxr

both the nominal exchange rate against Dollar and the stock of foreign exchange

reserves.

Noting that a high EMPI reflects a situation where there is a strong demand for
currencies and then a country is exposed to a speculative attack when this index
exceeds its average (LEMP) by at least the double of its standard deviation (cEMP).

Technically, there is a crisis if: EMPIly > uEMP + p*eEMP  (critical threshold)

Where: ¢ is a parameter fixed here at the value 2 in accordance with what is applied
in practice, which generally takes values between 1.5 and 3.

Subsequently, a second crisis index is calculated as a binary variable and it takes
the following values:

v 1 when the index reaches the critical threshold,
v 0 otherwise.

3.2 Analysis of the EMP index evolution

Since the adoption of the exchange rate reform towards a more flexible regime, the
foreign exchange reserves had been reconstituted considerably. In fact, they were
almost 241 billion Dirhams at the end of the year 2017 and subsequently amounted
up to 286.3 billion Dirhams in Aprill7, 2020. This notable improvement is
obviously the result of Morocco's successful bond issue on the international
financial market, which was concluded with the signing of a loan reaching 1 billion
Euros in November 2019, and the withdrawal of $ 3 million from the IMF through
the Precautionary Liquidity Line (PLL) in April 2020.

The line graph below that shows the EMPI evolution makes it possible to identify
the different phases of the crisis detected over the above-mentioned period.
Particular attention will be drawn to the last two years when Morocco adopted a
more flexible exchange regime.
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Figure 1: Evolution of the EMP crisis index for the case of Morocco

The analysis of the monthly time series of the EMPI, during the period January
2002-April 2020, revealed 6 periods marked by the pressure on the Moroccan
foreign exchange market:

v 1%t period (June 2005): characterized by a depreciation of the Dirham against the
Dollar by 3.5% and a drop in foreign exchange reserves by 2.4% in April 2005.

2" period (September-October 2008): which coincided with the onset of the
global financial crisis. The Dirham recorded an average depreciation of more
than 4% and foreign exchange reserves declined by 6%, from 200 billion
Dirhams in August 2008 to 189 billion Dirhams in October 2008.

3" period (May 2010): which experienced a depreciation of 4.8% in the nominal
exchange rate and a decline of 5% in foreign exchange reserves.

4™ period (September 2011): where pressure is particularly due to the effect of a
3% drop in foreign exchange reserves and a 4% depreciation of the Dirham
against the Dollar.

51 period (May-June 2012): during which the Dirham depreciated by more than
2% and foreign exchange reserves knew a cumulative decline of almost 8%.

6™ period (May-June 2017): characterized by the effects of the announcement by

the Moroccan authorities to switch to a more flexible exchange rate regime.
Since then, the Dirham came under pressure amid fears expressed by banks and
importers who sought to protect themselves against a possible depreciation of
the national exchange rate. Meanwhile, the decrease in foreign exchange
reserves, which began to accelerate since April 21, continued in May to reach
its lowest level at 31 billion Dirhams on June 13, 2017.
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Based on the results of the previous analysis, it can be concluded that the EMPI has
particularly shown significant increases in separate years: 2002, 2006, 2008, 2011
and 2017. Indeed, they correspond to the periods when Morocco experienced
foreign exchange crises, which occurred mainly as a result of significant
fluctuations in both net international reserves (a significant drop in the NIR) and the
nominal exchange rate (a remarkable appreciation of the NIR).

Furthermore, the main crisis that Morocco has known according to the EMPI is that
of October 2008, when the Dirham was devalued by 7%. Likewise, foreign
exchange reserves fell by 6%, from 200 billion Dirhams in August 2008 to 189
billion Dirhams in October 2008.

Clearly, it appears that the combined effect of an appreciation in nominal exchange
rate and a significant reduction in international reserves makes the Moroccan
economy particularly vulnerable to an exchange market crisis.

The graph below illustrates some scenarios to be avoided in order to keep safe
against a possible crisis or pressure on the Moroccan foreign exchange market.

June 17 -10.4%

June 12

May 12
Sep 11
May 10
Qct 08 7.0%
Sep 08 3,0% b 5w
June 05 -2,4% 3.5%
o o o o 0o o o o 0o 0o 0
B Change in the stock of foreign exchange reserves B change in nominal exchange rate

Source: Authors' calculations

Figure 2: Scenarios leading to pressure on the Moroccan foreign exchange
market

Taking into account the fact that no crisis has been revealed by the EMPI in the last
two years, it can be concluded that the policy of gradual flexibility of the exchange
rate regime, which has been implemented since January 2018, has played a crucial
role in this respect. Consequently, this reform has undoubtedly eased the pressure
on the exchange rate by making the Moroccan economy more resilient and less
vulnerable to external shocks.
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4. The probability of a currency crisis outbreak
4.1 Method to estimate the probability of a currency crisis

Once the EMPI crisis index is calculated, we proceed to estimate the probability
that a currency crisis occurred in Moroccan economy. This requires setting up a
logistic probabilistic model® based on a set of macroeconomic indicators reflecting
the competitiveness of Morocco's external sector.

The objective is to empirically identify the warning indicators that could notice a
possible currency crisis. The idea is to define the vulnerability factors to currency
crises, beyond the determinants of the foreign exchange market, by integrating other
explanatory variables related to the external sector.

The Logit model defines the probability of the event y = 1 (crisis) as the value of
the distribution function of the logistic law at the point x;f3 :

P;=P(y;=1/x) = F(x;p) (3)

It admits respectively as function of distribution and density:

xiﬁ 1

FxiB) =1z or FxB)=1—= (4)
xiﬂ

f(x:B) = (1;7)2 ()

Where: x; = (xil,xi2, ..., xik) isthe vector of explanatory variables for each
i=1,2,...,n. B" = (B4, P2 B3 -, Br) corresponds to the vector of parameters.

In order to model the variable "CRISIS" for the case of Morocco, quarterly data are
used covering the period starting from Q1-2001 to Q4-2019. We have retained, in
accordance with several studies cited in the empirical literature, some key variables
of the external sector, in particular:

v VAR _FXR: Change in the stock of foreign exchange reserves;

v CAB_BOP: Current account deficit of the balance of payments as a percentage
of GDP;

v MIS_REER: Misalignment of the REER(already estimated in the first part of
this paper);

v VAR_EXP: Change in exports of goods and services.

5> Logit model of which "CRISIS" is the binary variable explained
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4.2 Results of the Logit model

The results obtained by the Logit model show that:

v While exerting pressure on the foreign exchange market, distortions in the real
exchange rate increase the probability of a currency crisis outbreak.

Consequently, the Moroccan economy is more vulnerable to a currency crisis when

the value of the Dirham is under/over valued.

v As far as the current account of the balance of payments is concerned, a widening
deficit of it can be perceived as a sign of vulnerability and can also contribute
to an increase of the EMPI. The Logit model reveals that a notable worsening
of the current account deficit during the period t-1 tends to increase the
probability of occurrence of an exchange rate crisis during the period t.

v In addition, any improvement in exports could normally reduce the vulnerability
of any country to a currency crisis. But in our case, it appears that the increase
in Moroccan exports seems to have little or no impact on EMPI1(0.2% only).
One could conclude, in this regard, that the change in exports cannot be
considered as an early warning indicator to predict the pressures on the
Moroccan exchange market.

v As for the impact of the last warning indicator, the change in foreign exchange
reserves, it seems that an improvement lagged by only one quarter would be
sufficient to have a positive impact on the EMPI. It therefore plays a key role in
the stability of the foreign exchange market by reducing Morocco's vulnerability
to a crisis on this market.
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Figure 3: Contributions of external fundamentals to the onset of crises
(Changes in %)
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It is conspicuous from the previous results that the high frequency of a currency
crisis occurrence is attributable to the deterioration of the main external sector
indicators, except the changes in exports.
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Figure 4: Probability of crisis according to the Logit regression

The Logit model predicted 8 crisis periods with significantly high probabilities.
Among these 8 periods we can distinguish 3 which have been predicted with more
intensity, in particular in the second half of 2008, the first half of 2012 and the
second quarter of 2017.

The analysis of the graph above shows that after the first exchange rate crisis
recorded on the exchange market in the first quarter of 2002, the rate of crises
accelerated between 2008 and 2012 due particularly to the 2008 global financial
and economic crisis effects. After the last underperformance of the exchange market
observed in June 2017, the probability of an exchange crisis has sharply decreased
thanks to the good performance of the external sector during this period.

In other words, the Moroccan foreign exchange market was under pressure in the
fourth quarter of 2008, with a probability of crisis approaching 63%. This
unfavorable situation is mainly explained by the worsening of the current account
deficit of 10.7% induced by the highly drop in exports by 28% and the fall in foreign
exchange reserves by 6%.

As for the crises of the first and second quarters of 2012, they can be explained by
the record levels of the current account deficit of -8.3% and -13.5% respectively,
the sudden fall in reserves at -7% and -10 % and the REER overvaluation of 12%
and 13%.

Regarding the crisis reported in the second quarter of 2017, it results from a
deterioration of the current account balance deficit (-9%), a drastic reduction of
reserves (-16%) and a depreciation of the Dirham by more than 4%.
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4.3  Pressure on Moroccan foreign exchange market from the end of the
year 2020

Under the effect of the global crisis due to the unprecedented spread of COVID-19
all over the world, the main components of Morocco's external sector should be
considerably deteriorated according to the expected decline in foreign demand
addressed to our country. Therefore, the national exchange market is likely to be
under pressure in the near future. That's why it is of great importance to predict what
the exchange market would be from the end of 2020 particularly.

According to the Logit model, the EMPI predictions show that the pressure on
foreign currencies demand should remain under control during the year 2020 and,
therefore, the Dirham would not be affected by speculative attacks.

In fact, the crisis index revealed no risks or pressures on the exchange rate during
the year 2020. This favorable situation is the result of the measures carried out by
Morocco, in particular the drawdown from the LPL and the mobilization of other
external financing, which will certainly reduce the impact of the current health crisis
and maintain the foreign exchange reserves at a relative comfortable level, and
hence ensuring a certain stability of the Moroccan exchange market.

On the one hand, the Logit model also indicated that the probability of a speculative
attack on Dirham in the first nine months of 2020 would remain significantly low.
On the other hand, the first signs of pressure on exchange market should be apparent
particularly in the fourth quarter of 2020, with a crisis probability of roughly 63%.
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Figure 5: Probability of crisis according to the Logit regression
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5. Conclusion

The main conclusion of this article is that the EMP crisis index did not signal any
currency crisis during the last two years 2018 and 2019. Accordingly, it is obvious
that the reform of the exchange rate regime towards a more flexible exchange rate,
entered into effect at the beginning of 2018, has contributed significantly to
moderate pressure on the exchange market and to make the Moroccan economy
progressively more resistant to external shocks.

Given the results of the Logit probabilistic model and the uncertainties related to
the current economic and financial crisis resulting from COVID-19, it is very likely
that Morocco's exchange market could experience a speculative attack from the 4™
quarter of 2020, with a probability of onset of crisis exceeding 60%. In this regard,
it would be appropriate for the national authorities to implement preventive
measures to avoid a possible crisis in this market, particularly by the acceleration of
the pace of reform of the exchange rate regime which has shown, according to the
results of this study, its efficiency in this context of systemic crisis. Also, it is
necessary to reckon the importance of diversifying the sources of foreign currencies
in order to reduce the dependence of the Moroccan economy on traditional sources
such as tourism, remittances of Moroccans residing abroad and external debt.

The big project for designing a new national development model, showing a certain
delay due to the national and international context surrounded by uncertainties,
constitutes an important opportunity for decision-makers to work on issues
relating to the external sector, in particular in exchange market, and their effects on
the macroeconomic framework.

This type of study teaches us clearly that Morocco must double its efforts, by force
of circumstances, while taking into account the constraints of the current economic
conjuncture, characterized in particular by the perverse effects of the current
systemic crisis. Moreover, in a world where trade has become increasingly
globalized and international competition is very tough, it is of great importance to
improve our competitive advantages, particularly on the economic, institutional,
political and cultural levels.
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