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The study employs the Markovian processs on annual nominal effective exch-
ange rate of CFA Franc spanning 1975 to 2017 to examine whether the CFA

franc is prone to speculative attacks or a contagion effect. The findings reveal

that the expected duration for the CFA Franc to be undervalued is twice higher

than for it to be overvalued. This validates the contagion effect of a Furo cri-

sis on the CFA Franc. Though the level of growth increased significantly dur-

ing the undervaluation era, the level of uncertainty remains equally high. The

findings confirm that exchange rate devaluation influences the expectations

of private agents, which in turn triggers an attack on the domestic currency.
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1.0 Introduction

Creating a common economic space as a result of increasing cross-border trade has
motivated the use of a common currency by members of the same regional bloc.
This process is feasible only to countries bonded by specific regional activities that
are willing to surrender their monetary policy sovereignty and adopt the fixed ex-

change rate as a tool for macroeconomic stability.

Even though the fixed exchange rate is viewed as a mechanism that automat-
ically adjusts the balance of payments, avoids currency fluctuations, maintains
price stability and encourages investment across member countries in a currency
union, Labonte (2004) however, submits that the fixed exchange rate system actu-

ally limits the ability to pursue expansionary monetary policies thereby exposing
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economies to external shocks. Another major weakness is that the fixed exchange
rate can trigger a currency crisis accompanied by a series ofspeculative attacks in
the foreign exchange rate market if the union’s central bank does not have suffi-
cient foreign exchange reserves to maintain the fixed exchange rate (Al-Assaf et
al., 2013).

In mid-November 2011, rumours about a possible devaluation of the African Fi-
nancial Community (CFA) Franc due to the Euro zone crisis triggered speculations
among economic agents. Remarkably, this encouraged huge capital flight that led
to financial leakages as was the case immediately before the devaluation exercise
in 1994 (see, Forgha, 2008; Dembele, 2014). Also, the CFA franc has been pegged
to the Euro implying that in the wake of a Euro crisis, the symptoms are likely to
manifest in the Franc zone (contagion effect). The twin effect raises uncertainties

within the different sectors of the economy and can undermine policy effectiveness.

The main objective of the study is to examine whether the CFA franc is prone to
speculative attacks or a contagion effect by modelling the fixed exchange rate for
Cameroon. This study departs from the traditional linear approach of analysing
the dynamics of fixed exchange rate in most studies in the Economic Commu-
nity of Central African States (CEMAC) zone to a non-linear modelling approach
(Markovian process) which is a novelty. This approach is justified because the
fixed exchange rate has undergone a policy shift from the overvaluation era (1945
—1993) to the undervaluation period (1994 to date). According to Obstfeld (1996),
shifts in policy regimes are characterised by heterogeneous behaviours of macroe-
conomic variables that produce multiple equilibria. In this regard, policy shifts in
the CEMAC zone suggest that the fixed exchange rate displays multiple equilibria

and thus exhibits non-linear properties.
The rest of the paper is structured as follows: Section 2 provides the theoret-

ical /fempirical discourse. Section 3 contains the methodology while Section 4

presents the analysis and results. The conclusion is contained in Section 5.
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2.0 Literature Review

2.1 Theoretical Framework

Countries in an optimum currency area use the fixed exchange rate regime as a
tool to stabilise macroeconomic activities. However, currency crises are inevitable
in a fixed exchange rate regime; and this has prompted researches on the exact

causes of the crises, their consequences and how they can be circumvented.

Most Economists concur that investors’ sentiments generate speculative attacks,
especially when the future value of money is not certain. Making allusion to the
gold market, Salant and Henderson (1978) argue on theoretical grounds that the
drawbacks in stabilizing the unpredictable prices of official gold stocks will expose
the market to devastating speculative attacks. According to Krugman (1979),
speculative attacks on the fixed exchange rate can result from the rational be-

haviour of investors.

Uncertainty and unpredictability of the value of a currency weaken both its effec-
tiveness as a medium of exchange and the envisaged success of the fixed exchange
rate regime. Labonte (2004) opines that the weakness of the fixed exchange rate
regime occurs when macroeconomic fundamentals change in such a way that deval-
uation becomes necessary. Krugman (1979) observes that the weak macroeconomic
fundamentals provide a platform for attacks under the fixed exchange rate regime
because government deficit financing using foreign reserves negatively affects a
currency regime. An extension of Krugman’s model by Flood and Garber (1984)
indicates that the collapse of the fixed exchange rate regime is random, unlike
Kugman’s model which suggests that there is prior information before the collapse

of the regime.

An alternative view, which nevertheless, complements Krugman’s model is the
self-fulfilling prophecy put forth by (Obstfeld, 1996). The main thrust of this view
is that, investors’ pessimism about the future triggers currency crises rather than
weak macroeconomic fundamentals. Obstfeld argues that expectations of deval-

uation by investors lead to actions that raise the opportunity cost of defending
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the existing fixed parity and therefore, force policy response to validate investors’
expectations. In the same vein, Dellas and Stockman (1993) argue that expecta-
tions of capital control and devaluation precipitate a currency crisis, even when the
fundamentals of the economy are strong. Similarly, Morris and Shin (1998) opine
that information on macroeconomic fundamentals is not a common knowledge. Ac-
cording to these authors, information itself is heterogeneous and speculators are
uncertain about what other speculators will do. On this basis, the self-fulfilling
prophecy is characterised by multiple equilibria, implying that the fixed exchange

rate exhibits non-linear properties and therefore, follows a Markovian process.

A synopsis of the two views shows that shifts in investors’ perception precipitate
currency crises. However, the factors that trigger shifts in private agents’ expecta-
tions are yet to be explained. This submission is crucial and forms the premise for
further discussions. McKinnon and Pill (1996), Krugman (1998), and Corsetti et
al. (1998) suggest that vulnerabilities stemming from over-borrowing can trigger
currency crises. That is, a situation where banks suffer a sudden withdrawal of de-
posits (bank run) due to over-borrowing and find it difficult to recover such funds
thereby, rendering them insolvent. This phenomenon is commonly tagged banking
panic. Radelet and Sachs (1998) submit that self-fulfilling panics will force the
liquidation of assets leading to currency crises. Chang and Velasco (2000) assert
that currency crisis may cause a banking crisis if domestic banks have debts de-
nominated in foreign currency. Likewise, Burnside et al. (2001 and 2004) purport
that a government guarantee of the banking system may give banks the incentive
to form markets, making both the currency and the banking system vulnerable to

speculative attack.

The interactions between a banking system and currency crisis can also generate
a twin crisis. McKinnon and Pill (1996, 1998) submit that financial liberalization
and deposit insurance may fuel a lending boom which in turn expands both for-
eign and domestic credit thereby leading to a banking and currency crisis. The
twin crisis has been justified in the works of Chang and Velasco (1999); Kaminsky
and Reinhart (1999); Reinhart and Vegh (1995) among other authors. Contrary

views show that banking crisis causes currency crisis. For instance, Obstfeld (1994)
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argues that a weak banking sector may precipitate a currency crisis if policymak-
ers choose inflation over exchange rate stability to avoid bankruptcies. Likewise,
Gonzalez-Hermosillo (1996) demonstrates that a banking crisis may lead to a cur-
rency crisis in a poorly developed financial system when agents decide to substitute
foreign assets for domestic assets. Alternative views also suggest that currency
crises induce banking crisis. Miller (1996), for example, shows that speculative
attacks on local currency will lead to banking crisis, especially when depositors’

funds are used for speculation in the foreign exchange market and banks are loaned

up.

A more recent debate shows that an economic turmoil in a country can be trans-
mitted to other countries if they are bonded by a specific activity. In other words,
financial contagion occurs when negative market shocks are transmitted from one
country or region to the other (Osadume & Mbachu, 2017), through co-movements
in exchange rates, stock prices, sovereign spreads, and capital flows (Dornbusch
et al.2000). Initially, the concept of contagion became topical and relevant in
economics, after the devaluation of Thailand’s Thai baht in 1999 that generated
a wave of financial crises that resonated to some Asian countries. But in recent
times, Helleiner (2011) submits that the financial crisis of 2007-2008 that threat-
ened major financial institutions around the World remains the most severe since
the 1930 Great Depression. For instance, the busting of the housing bubble in the
United States and the increase in mortgage defaults rapidly developed and spread
into a global economic shock, resulting in a number of European bank failures,
declines in various stock indexes, and large reductions in the market value of eq-
uities(Norris, 2008) and commodities (Ambrose, 2007). This crisis contributed to
the European sovereign-debt crisis and a downturn in economic activities leading
to the Global Recession between 2008 and 2012 (Osadume & Mbachu, 2017). The
symptoms of the Euro debt crisis are likely to manifest in the Franc zone simply
because the CFA franc is pegged to the Euro, a phenomenon commonly known as

the contagion effect.
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2.2 Empirical Literature

The assessment of exchange rate dynamics is centred on the desired exchange rate
equilibrium that will either guarantee stability or the degree of misalignment that
will undermine macroeconomic stability. A broad spectrum of the literature fo-
cuses more on these two phenomena probably because the occurrence of multiple
equilibria questions the appropriateness and effectiveness of the fixed exchange
rate as a stabilizing policy. Examples of such studies are Devarajan and Hinkle
(1994), Kiguel and Ghei (1993), Linjouom (2009) among others Baffes, Elbadawi,
and O’Connell (1999), Tassa, Yamb and Kouezo (2002), Traoré (2004) Linjouom
(2009), Gnansounouand and Verdier-Chouchane (2012), Abdih and Tsangarides
(2006) among others. All these studies have modelled the fixed exchange rate in
the CEMAC regions as a linear process, whereas the fixed exchange rate exhibits
multiple equilibria and requires a non-linear approach. According to Fratzscher
(2002), an important shortcoming of linear function estimations is that it under-
mines the possibility that shifts in expectations and private sector beliefs which

might also cause crises.

The use of Markov chains in modelling non-linear series to describe regime switch-
ing patterns was first introduced by Quandt (1958) because of its clarity in under-
standing regime switching behaviours of macroeconomic and financial time series
and modelling of non-linear time series. For instance, Engel and Hamilton (1990)
showes that exchange rates follow a Markovian process and that the dollar, forex-
ample, exhibits recurrent long swings with periods of persistent appreciation and
depreciation indicating an infrequent switch between the different regimes. In an-
other related study, Engel (1993) confirms the superiority of the Markov model
in predicting the direction of change of the dollar exchange rate by making use of
the mean-squared-error criterion. Shen and Chen (2002), in line with the above
authors, reached the same conclusion for Japan stating clearly that the random
walk remains unsatisfactory from an economic standpoint because it ignores the
impact of economic fundamentals. However, Cheung and Erlandsson (2004) re-
main indifferent to the forecasting power of the competing models because neither
the random walk nor Markov-switching is crucial for determining the number of

regime shifts of the dollar exchange rate within their chosen sample study.
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Literature also has it that Markov-switching models better forecast early warning
signs of currency crises other than the threshold used by (Kaminsky & Reinhart,
1999; Goldstein et al.,2000) who claims that the threshold succeeded in predicting
the Asian crisis. However, Vargas (2009) using the Asian Financial Crisis as an ex-
ample illustrated that the Markov-Switching VAR model with time-varying transi-
tion probabilities signals currency crises better than threshold models. Markovian
models that signal currency crises are recorded in the works of (Fratzscher, 1999;

Herigbaldi, 2009; Cerra & Saxena, 2002; Martinez & Peria, 2002).

Markov-Switching models are suitable for modelling exchange rate behaviours with
recurrent shifts due to market fundamentals. Bazdresch and Werner (2005)em-
ployed the regime switching techniques to examine appreciation and depreciation
episodes of the nominal exchange rate of the Mexican Peso. Ifeoma et al.(2013)
showed that the appreciation and depreciation of the Nigerian Naira via dollar rate
would be stable in the long run. Alvarez-plata and Schrooten (2006) established
that shifts in agents’ beliefs did play a crucial role in the currency crises from 1995

to 2002 in Argentina.

The use of Markov-Switching models to predict the behaviour of exchange rate
dynamics is justified empirically in the work of Chen (2006). Goutte and Zou
(2011) employed the Cox (1985) model, which is a modified form of the Hamil-
ton’s (1989) Markov-type regime switching framework, to show that the exchange
rates of various currencies: Euros, Dollars, Yuan, Yen and the Livre react faster
to financial crisis. Their data set covered monthly data from 2010 to 2011. Tsaur
(2012) used a fuzzy logic time series for small samples of exchange rate to derive a
Markov chain transition matrix and to obtain a set of adjusted enrolment forecast-
ing values. The finding of this study reveals that the Markov model was effective

in forecasting exchange rate movements between the Taiwan and the US Dollar.

Engel (1994) modelled regime shifts in exchange rates to acccertain nature of its
predictability. Using multiple regime switching models, the author shows that

the Markov model predicts exchange rate movements in China better than other
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regime switching models. Extending the work of Engel (1994), Nikolsko and Pro-
dan (2014) provide evidence of both short-horizon and long-horizon predictability
of the pure statistical modelafter applyingMS-RW model over a larger dataset of

currencies of 12 OECD countries versus the dollar.

Shafiquddin (2016) examined the validity of a (modified) exchange rate model
between monthly Bangladeshi Taka and Indian Rupee exchange rate in a Markov-
Switching framework. Using monthly data from May 2003 to March 2016, the
results lend support to the Markov-Switching model in capturing long swings in
the observed exchange rate. Further results reveal that various monetary funda-
mentals (i.e., interest rate differential, inflation rate differential, money growth
differential, and trade balance) are significant determinants of the Taka-Rupee ex-

change rates.

A plethora of literature shows that a financial crisis can be contagious to foreign
banks and stock markets. Sosa and Ortiz (2016) using symmetric and asymmetric
GARCH models confirmed the presence of an asymmetric volatility in the North
Financial Trade Agreement (NFTA) equity markets, resulting from the contagion
effect of the global financial crisis. Park & Shin (2017) tested the contagion ef-
fectof the global financial crisis on emerging market economies using descriptive
statistics. Their findings showed that emerging market economies suffered more

capital outflows during the global financial crisis.

3.0 Methodology

This study used the Markov Chain which is a stochastic process developed by a
Russian mathematician AndreiMarkov in 1906 with the basic assumption that
there is a one-stage dependence of events, with each event depending instan-
taneously on the preceding event. Hamilton (1989) and Engel and Hamilton
(1990) introduced the Markov-Switching Autoregressive (MS-AR) model to ex-
plain regime switching behaviours of time series variables. If a variable switches
between N different regimes or state spaces S,(r = land2) then S, becomes ran-

dom and assumes integer values: 0 < S, < N. The choice of the MS-AR is
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predicated on its predictive power of non-linear time series variable (see, Abiad,
2003; Gultekin et al., 2003; Brunetti et al. 2008). Lee and Chen (2007) justified
the use of Markov-Switching models because of its consistency with most popular

exchange rate regimes in the world.

Cameroon has experienced two policy regimes under the fixed exchange rate sys-
tem, which requires a 2-state Markov chain such that S, = 1, for regime one
(overvaluation regime) and S, = 1 for regime two (undervaluation regime). Thus,
the Hamilton’s 2-state MarkovSwitching Autoregressive Model of order q (MS
(2)-AR (q)) is such that:

Yt = 'u/ST + [(Sr) Z Bive—i — 1(Sr) | + €t (1)
i=0

pe ~ NID(0,% (S;)) and S,= state 1 and 2 (r =1 and 2).
Ky S, is the conditional mean, 3; is the coefficient of the lagged values of the variable
in different regimes, and S, is the variance in each regime. The vector parameter,

B, is assumed to be constant (does not switch in a Markov process).

Switching between N-states is an ergodic Markov chain that is captured by tran-
sition probabilities (F}) derived from the Chapman-Kolmogorov’s equation. (F;})
is the probability of switching from previous state i at period ¢ — 1(S;—1) if it
occurred to a current state, j, at period ¢(S;) after n periods:

P{S, =g, =isSra=ho} = P{S =g =i} = P, gl Py =1,Vij €
{1,2,3,...,M} and 0 < P;; <1

Thus, St follows a Markov process, with transition probability matrix, P* as fol-

lows:

Py P ... Piu

P21 P22 cee P2M
P =

Pyi Pyo o o... Puum

where Pj1+ Pio,..., Piy=1.
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The expected time spent in the different states can be calculated from the transi-
tion matrix. For a 2-state Markov process, the expected duration of the overval-
uation regime is:(1 — Py;)~!, while the expected duration of the undervaluation
regime is:(1 — Py)~!. Thus, the estimated MA (2)-AR (2) exchange rate model
for this study is:

q
log NFEX; = #/g + GDPGR+ ((S:) Y _BNFEX, 1 —p(S)| +&  (2)
=0

The GDPGR in equation 2 captures the behaviour of economic growth rate in the
two regimes and NFEX is the nominal fixed exchange rate. The introduction of AR
terms in the model is imperative because most time series variables induce auto-
correlated errors and fail in the specification tests (Chen & Shen, 2009). Therefore,
lagging the dependent variables on the right-hand side solves the problem of au-
tocorrelation. Secondly, the AR terms captures the inertia factor which provides
vital information on the expectations of economic agents on the conditions of the

domestic economy.

The estimates of the regime probabilities may be improved by using all of the
information in the sample. The smoothed estimates for the regime probabilities in
period,t,use the information set in the final period, NV; (see, Eviews 9 User Guide
I1, page 447, 2015 THS Global Inc). A summary of Kim (2004) algorithm leads to

an efficient smoothing of the probabilities of the form:

M
P(Si="Yn,) =Y P(Si =151 =I/y,) 3)
j=1

All other terms are obtained through filtering, except for the smooth probability
term (Sy11 = j/Ny)

Sources of Data

Annual data for GDP growth rate was obtained from the World Development Indi-
cators website, while nominal effective exchange rate was extracted from EconStats
and Ceicdata websites respectively.The data covered the period 1975 to 2017 to
fully accommodate the two policy regimes under the fixed exchange rate system.

The variables considered for the two regimes are nominal exchange rate (NEER)
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and growth rate of real gross domestic product (GDPGR).
4.0 Presentation and Analysis of Results

Time series data often times are not stationary and therefore causes spurious
regression. In this regard, the study employed the Elliot-Rothenberg-Stock DF-
GLS? proposed by Elliot et al. (1996) to determine the order of integration of
the series. The DF-GLSisan augmented Dickey—Fullerbasedtest, which begins by
transforming the time series through a generalized least squares (GLS) regression
before performing the test. Elliott et al. (1996) showed that the DF-GLS has
significant greater power over the previous versions of the augmented Dickey—Fuller
test. The results in Table 1shows that the NEER is stationary at level, while

GDPGR series is integrated of order one I(1), i.e., stationary after first difference.

Table 1: Unit Root Tests at Levels and First Difference of LOGNEER and
GDPGR

Elliott-Rothenberg-Stock DF-GLS Test Statistic
Constant Lnear Trend (Lag Length: 1 (Fixed)): Test Critical Values 1%=1.8760; 5%=2.9700; 10%

Series Levels First Difference Order of Integration
NEER 7.83040 - 1(0)
GDPGR 2.76260 4.39560 1(1)

4.1 Regime Selection Criteria

Figures 1, 2 and 3 show the selection criteria for the different estimated MS-
AR models. The robustness of the estimated model was judged based on the
nature of their autocorrelation functions (ACF), partial autocorrelation functions
(PACF) and the value of the Q-statistic at the highest lag of the correlogram.
The correlogram in Figure 1 shows that the terms (spikes) of the ACF and PACF
lie within the band confidence interval significantly equal to zero at 5 percent.
Furthermore, the Q-statistic at lag 15, has a probability value of 0.866 greater
than 0.05 critical value, implying that MS (2)-AR(1) is more robust.

3When the series has been suitably de-trended, the DF-GLS follows a similar procedure
as the traditional ADF test, i.e., the null of a unit root (Hp:a® = 0) can be tested in:

p—1
Ayf =yl + 3 BAYL e
i=1
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Figure 2: Correlogram of MS(2)-AR(2)
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Figure 3: Correlogram of MS(2)-AR(3)
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Table 3 shows the estimated results of an MA(2) - AR(1) when the nominal ex-
change rate is modelled as two states or regimes (overvaluation and undervalua-
tion). The estimated intercept of state one is approximately 2.026, which dropped
to approximately 1.998 in state two. This result is justified because the exchange
rate was overvalued in the first regime and undervalued in the second regime.
Secondly, the GDP growth rate (GDPGR) in state one is negative (-0.0054) and
significantly positive (0.0011) in the state two. This is also justified because the
economic growth rate was lower in the overvaluation regime and increased signifi-
cantly in the undervaluation regime immediately after the CFA franc was devalued.
Also, the degree of uncertainty is higher in state one (o3 = 0.27) than in state two
(o1 =0.17).

The autoregressive coefficient is positive, implying that the current value of the ex-
change rate was strongly influenced by the previous years’ exchange rate. In other
words, the undervaluation of the CFA franc was prompted by the overvaluation
of the domestic currency. Furthermore, the significance of the autoregressive term
suggests that the exchange rate in the previous period influenced the expectations
of private agents towards the behaviour of the exchange rate in the current period.
This implies that private agents’ expectations about the CFA franc were motivated

by the devaluation exercise.

Table 3: Estimated MS (2) — AR (1) Model

Regime Variables Coefficients Z-Statistics p-Value
c() 2.0260 106.2000 0.0000
CQ®) 1.9970 171.8000 0.0000
DGDPGR (1) -0.0054 -3.7100 0.0002
GDPGR (2) 0.0011 2.0600 0.0391

Autoregressive Cocflicients
AR (1) 0.7480 9.6400 0.0000
Log(Sigmay ) -2.7060 (oy = 0.27)  -9.8700 0.0000
Log(sigma,) 4449 (o, =017)  -26.2000 0.0000

Transition Matrix

Parameters

P {1]1}- C(1) 0.7310 0.9040 0.0000
P {2]1}-C(2)) -1.9900 -2.6240 0.0090
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4.2 Regime Transition Probability

The matrix on Table 4 shows the probability of moving from one regime to the
other. The probability of switching from an overvaluation regime to an undervalu-
ation regime is higher (0.880) and is lower when switching from an undervaluation
regime to an overvaluation regime (0.686). Furthermore, the ergodic probabilities
show that the average expected duration that Cameroon’s domestic currency can
be overvalued is approximately 3 quarters and the average expected duration for
the currency to be undervalued is approximately 8 quarters. The implication of

this result is that the CFA franc can still be further devalued.

Table 4: Regime Transition Probability and Expected Duration

Constant Transition Probabilities:
P(@ik) = P(s(t) =k] s(t-1) =1), (row =1 / column = j)

1 2
1 0.68590 0.31410
2 0.11980 0.88020
Constant Expected Duration
1 2
3.18990 8.35050

The graph below shows the smooth probabilities of exchange rate behaviour within

the two regimes.

Markov Switching Smoothed Regime Probabilities

1.0 \N\/—\

0.8 |

0.6

0.4 |

0.2

0.0 .“.,.J,/\/x‘/
1980 1985 1990 1995 2000 2005 2010 2015

——PEO=1) —— PEO=2) |

Figure 4: Smooth Regime Probabilities
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5.0 Conclusion

Recently, regime-switching models have been used to analyse the behaviour of
non-linear macroeconomic variables. The CFA franc has undergone two exchange
rate regimes which underscore the use of the Markov-Switching process to analyse
its behaviour. The findings reveal that the expected duration for the currency to
be undervalued is twice higher than for it to be overvalued, implying that there is
a high probability that the CFA franc will further be devalued. This is possible
because the CFA is prone to a contagion effect since it is currently being pegged
to the Euro and can possibly be devalued in the wake of a Euro crisis. Though
the level of growth increased significantly during the undervaluation era, the level
of uncertainty remains equally high. Lastly, the results confirm the researchers
conjecture that, exchange rate devaluation influences private agents’ expectations
which in turn trigger an attack on the domestic currency thereby, suppressing its
value. Hence the CFA franc is prone to both speculative attacks and a contagion

effect.

These findings suggest that policy makers need to implement sound macroeconomic
policies that will make them to continually attain their primary goals (sustainable
growth and price stability) also, the imperative for a strong financial system that
will readily provide substantial capital for investment activities in the country.This
joint effort can make the economy less vulnerable to external shocks thereby, re-
ducing the contagion effect. Again, Cameroon needs consistent fiscal and monetary
policies that can restore investors’ confidence. This will reduce speculative attacks
on the domestic currency, thus, reducing the rate of capital outflow from the econ-

omy.
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