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Abstract

There are certainly distinct allocation strategies depending on the assumed dynamics
of risky asset prices. There was no clear pattern of structural increase in volatility on
the Moroccan equity market, except for the appearance of significant instantaneous
peaks. It is the consequence, more than the cause, of the instability of the Moroccan
stock market. The development of arbitrage between investment instruments increases

overall liquidity thus reducing volatility.

Keywords: volatility, GARCH, return, MASI index, empirical volatility

Volume 2 Issue 5 - 2018

Mustapha Bouchekourte
Hassan Il University, Morocco

Correspondence: Mustapha Bouchekourte, Laboratory
Management Sciences, Hassan Il University, Casablanca,
Morocco, Email m.bouchekourte@yahoo.fr

Received: July 28,2018 | Published: October 01,2018

Introduction

In the Moroccan stock market, which is illiquid, it happens that
the frequency of quotations decreases and therefore the stock prices
remain unchanged over a certain period. In this case, low volatility
should not be interpreted as a low market risk, but as a high liquidity
risk. It is therefore clear that the analysis of volatility alone does
not prove a complete control over the market risk suffered by the
financial players. Volatility is an approximate and biased indicator of
risk, whether it is an empirical volatility calculated from past prices
(historical volatility) or an implied volatility estimated from the
evolution of stock prices.

Market volatility also depends on practical implementation and
institutional investor attitudes towards portfolio diversification,
namely the holding of a variety of assets whose returns are not closely
correlated with each other. For example, by choosing fixed asset
allocations at regular intervals, these investors help stabilize securities
prices as they tend to reduce (increase) their asset portfolios that have
recently depreciated (appreciated) considerably (Figure 1).
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Figure | Evolution of the Liquidity Ratio and the volatility of MASI 2004-
2014.

In addition, institutional investors could theoretically influence
markets by moving asset prices away from fundamentals, exacerbating
price movements and therefore volatility. This view is based on the size
of institutional holdings relative to individual investors (Scharfstein
and Stein) and (Bikhchandani and Sharma (2000)).

The high price volatility is, therefore, due to this illiquidity, and
not to a change in the fundamental value of the shares. In other words,
the liquidity factor can be fundamental in interpreting volatility.

Financial series generally present several aspects that characterize

the stochastic process associated with stock prices.
Exploratory analysis of the data

The time series data used to model the volatility of the Casablanca
Stock Exchange is the daily closing price of the MASI Index. The
daily profitability of MASI was calculated from its performance!
which is the first difference in logarithm of the closing price of the
index of two successive days:
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Where I, | and I and are, respectively, the closing index of the
MASI of the current day and the previous day.

Before using the MASI Index series and its performance series,
one must explore the characteristics that condition the validity and
reliability of their interpretations.

The stochastic processes associated with asset prices are generally
non-stationary in the sense of second-order stationarity, while the
processes associated with returns are consistent with the second-
order stationarity property. This characteristic is the central property
of ARCH processes:? they possess the properties of a homoscedastic
white noise (Figure 2), but their conditional variance depends on time.

Clusters® Volatility: It is empirically observed that large changes
in yields are generally followed by small variations. There is thus
a grouping of cluster extremes or volatility packages. Under these
conditions, the process is conditionally heteroscedastic.

Stationarity study of the Rendement-MASI series

Unit root test (Unit Root Test) can detect the existence of non-

'At first sight, we find that the MASI series verifies some properties of the
financial series. The pure MASI series is non-stationary, while the series of
returns seems stationary.

*The studied variable should be stationary before estimating the GARCH
model.

3Visually, it can be noted that periods of high volatility are followed by periods
of turbulence characterized also by high volatility. Similarly, periods of
moderate volatility are followed by less turbulent periods.
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stationarity and determine its type (TS or DS process) and are
considered the best indication for stationarizing a series (Figure 3).
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Figure 2 Evolution of the series of MASI returns between 2004 and 2014.

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.59649 0.0000
Test critical values: 1% level -3.460884
5% level -2.874868
10% level -2.573951
C -0.000465 0.000411 -1.131343 0.2592

We reject because -12.59 <-2.87 and we accept because -1.13 <2.53
Figure 3 Augmented test Dickey -Fuller for the RMASI series.

The idea of a unit root test (Dickey Fuller) is to estimate the
regression 1, = ¢*r_ +a,and then H,: ¢ =1 test using the
Student’s statistic.

If we note H the null hypothesis of non-stationarity, then:

H, : @ =1.rejects H 0if ADF ADF <t-statistic t-statistic tabulated.

The hypothesis of the non-stationarity of the series of returns of
the MASI index is rejected. The RMASI series is stationary* and is
therefore predictable.

In summary, the MASI series checks all the properties of the
financial series. We can move to ARMA modeling of the RMASI
yield series. Similarly, volatility evolves over time, suggesting that
an ARCH process could be adapted to modeling the RMASI series.

Estimation of volatility by ARCH models

Previous Exploratory Analysis Rationale for Using Family Models
ARCH to estimate volatility. Nevertheless, one can make sure of this
justification by using the ARCH test applied to the residues.

The definition of an ARCH process involves the notion of
conditional variance. We have seen that the conditional variance
makes it possible to model the local variance of the process at each
instant t, according to previous observations.

This notion can be extended at any time in the time series. Thus, the
conditional expectation of the process {Xt} at time t is the expected
mean value of the process at time t calculated taking into account the
values of the process observed in the past. To illustrate this concept,
consider the random walk (Table 1).

Table | Heteroscedasticity Test ARCH

Heteroskedasticity test: ARCH

Prob .F
(1,128)

F- statistic 6.920807 0.0096

“This hypothesis tends to be difficult to verify for small samples.
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Heteroskedasticity test: ARCH

Prob .
* R-
Obs *R 6.668393  Chi-Square 0.0098
squared
Q)
Variable Coefficient  Std . error t- Statistic Prob .
C 116030.3 26204.88 4.427812 0
A
E??ID 2 0.226483 0.086091 2.630743 0.00%96

Author Calculations

p = 0.0098 which we reject the null hypothesis (There is no ARCH
effect) and we accept the alternative hypothesis. Volatility can be
estimated by the ARCH model.

We will develop an ARCH, GARCH, EGARCH and PGARCH
modeling. Then we will compare these models to retain the most
appropriate data used. The decision rule used will be the AIC and SIC
criteria (lowest).

This family of models is widely used in both practice and academic
discourse. The model is very useful for modeling the behavior of the
conditional variance of the random term of an econometric equation
over time and for capturing the effect of volatility on stock prices. This
model captures the dynamic characteristics of volatility according to
the equation (Table 2):

2 2 2
_ * *
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Table 2 Appropriate model choice

Akaike info criterion & Schwarz
AIC 14.65 SIC 14.80

Estimated model
ARCH 5 GARCH 0°

GARCH (1,1)¢
TARCH or GJR-GARCH’
PGARCH?

AIC 14.69 SIC 14.77
AIC 14.70 SIC 14.81
AIC 14.67 SIC 14.81

Author Calculations

After estimating all these models and testing for heteroscedasticity
and the autocorrelation of the residues we retain the PGARCH.

There is a growing volatility of the MASI index which becomes
significant from 2007, while yields of the index turned negative.
This situation obviously diverts institutional investors from equity
investments (Table 3).

Dependent variable: MASI_DTC
Method: ML ARCH - Normal Distribution (BFGS / Marquardt
steps)

z-

Variable Coefficient ~ Std . error L Prob .
Statistic

C 55.24308 15.31537 3.607035 0.0003

R- squared  -0.01756 Mean dependent var 4.070562

Adjusted 4 61756 SD dependent var 387.6786

R- squared

‘’GARCH = C(2) + CQ@)*RESID(-1)"2 + C(#)*RESID(-2)"2 +

C(5)*RESID(-3)"2 + C(6)*RESID(-4)"2 + C(7)*RESID(-5)"2
SGARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

7GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*RESID(-1)"2*(RESID(-1)<0)
+C(5)*GARCH(-1)

$ (GARCH)"C(6) = C(2) + C(3)*(ABS(RESID(-1)) - C(4)*RESID(-1))*C(6)
+ C(5)*@SQRT(GARCH(-1))"C(6)
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Table Continued

Dependent variable: MASI_DTC

SE of
regression
Sum
squared
resid

Log
likelihood
Durbin
-Watson
stat

391.0671 Akaike info criterion 14.67983

Schwarz

19881349 -
criterion

14.81152

-955.529 Hannan -Quinn criter . 14.73334

1.857534

The fall in stock prices since the crisis therefore accentuates the
decorrelation between prices and fundamentals, which is reflected in
the evolution of the MASI index and the PERs of listed companies.
Gains posted on the tailings corrélogrammme (in annexes) show I 1
ny no car horn relationship between residues. This result improves the
validity of the estimated PGARCH model.

Note that P = 0.4628 <5%, so we can conclude that there is no
ARCH effect in the residuals of the estimated PGARCH model.

Indeed, the AR (1) process is a Gaussian process: the tails of
distribution are less thick than the tails observed on the variance of the
MASI index and we do not observe a period of high volatility. ARCH
models (simulated below) allow them to better take into account this
kind of behavior (Table 4).

Table 4 Heteroscedasticity of residues

Heteroskedasticity test: ARCH

F- statistic 0.533046 Prob . F (1,128) 0.4667
Obs * R- squared 0.53913 Prob . Chi-Square (1) 0.4628
Variable Coefficient  Std . error t- Statistic Prob.
C 0.94064 | 0.157115 5.986945 0

A
ZVI()BT—RESID 2 0.064371 0.088167 0.7301 0.4667

Author Calculations

The tails of distribution can be thicker than that of the normal laws
(kurtosis with the chosen parameters), and one observes, as on the
empirical data, zones of strong variability (volatility).

The distinguished characteristics of this model are not only that the
conditional variance is a function of time but also it is the particular
form is specified. Episodes of volatility are usually characterized as
shocks for the dependent variance. In the regression model, a severe
shock is presented by a large standard deviation. In ARCH models,
the variance of the current error, conditional on the realized error, is an
increasing function of the magnitude of the delayed errors regardless
of their sign. p determines the length of time with which shocks
persist to cause the variance of errors to be conditioned. Finally, from
the normality test, (p = 0.884417), we can say that the residues are
normally distributed (Figure 4).

The appreciation of the volatility of the Moroccan stock market
allows through this modeling defining the pace of its evolution and
its prediction. The issue of liquidity in the equity compartment of
the stock market is closely linked to the problem of volatility, which
is synonymous with risk. It is a decision indicator for institutional
investors who, based on their estimate, reallocate their portfolios.

Copyright:
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The volatility of the Casablanca Stock Exchange remains low in
comparison with other stock markets of emerging countries or similar
economies. Indeed, it was around 12% on average of ten years, while
it exceeded 29% in Turkey and 16% in South Africa.

20

Series: Standardized Residuals
Sample 2004M02 2014M12
164 . Observations 131
Mean -0.095697
124 Median -0.091190
— Maximum 2622037
Minimum -2.741201
s Std. Dev. 0.993010
Skawness 0.055947
Kurtosis 3.160236
7 Jarque-Bera 0245653
D Pro bability 0.884417
0 ~—————

Author CaJL'u:lzatious
Figure 4 Normality of PGARCH model residues.

Results and conclusion

The sustained volatility of the Moroccan stock market confirms the
underweighting of the equity portfolio in the portfolios of institutional
investors, especially for Moroccan pension funds. This indicator,
which provides information on the level of risk that investors can bear
compared to other investment alternatives in the capital market, shows
that the arbitrage made by these fund managers is not really optimized,
at least because the returns the equity markets are far superior to fixed-
rate assets and the volatility they present is not excessive.

There was no clear trend in the structural increase in volatility
in the Moroccan equity market, except for the appearance of large
instantaneous peaks. It is the consequence, more than the cause,
of the instability of the Moroccan stock market. Remember that
the establishment and maintenance of a climate of trust are the
best antidotes against the excessive volatility of the markets. The
development of arbitrage between investment instruments increases
overall liquidity thus reducing volatility.

Market volatility also depends on practical implementation and
institutional investor attitudes towards portfolio diversification,
namely the holding of a variety of assets whose returns are not closely
correlated with each other. For example, by choosing fixed asset
allocations at regular intervals, these investors help stabilize securities
prices as they tend to reduce (increase) their asset portfolios that have
recently depreciated (appreciated) considerably.

In addition, Schwert has developed a monthly volatility estimator
that is based on robust estimation techniques proposed by Davidian
and Carroll (1987). This estimator has similar properties to the
autoregressive conditional heteroskedasticity (ARCH) of Engle
(1982).
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