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Abstract 

The purpose of this paper is to highlight the long-term relationship 
between stock prices and dividends for a sample of companies listed on the 
Casablanca Stock Exchange between 2002 and 2016 using the 
cointegration theory especially its developments in panel data. Our results 
show that prices are more volatile than dividends, which rejects the 
possibility of their anticipation by the dividend discount model under the 
assumption of efficient markets. 
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1. Introduction 

The notion of volatility is a reality characterizing the world of financial markets. 
However, since the beginning of the 1980s, real price movements far exceeded those of 
firm fundamentals, particularly dividends. This phenomenon has been demonstrated 
for the first time by Shiller (1981) and LeRoy and Porter (1981) when there have been 
sharp price deviations from rationally anticipated prices by the future dividend 
discount model under assumption of informational efficiency of financial markets 
(Efficient Market Hypothesis EMH).The first test of excessive volatility by Shiller (1981) 
is based on rather restrictive assumptions, which explains the limits of the first tests of 
excessive volatility. The first criticisms are econometric and concern in particular the 
non-stationarity of dividends and prices. The first tests are based on analysis of 
variance; this has certain limits insofar as the variance is not constant and does not 
reflect that of the population (Arbulu and Fontaine, 1998). Another fundamental 
criticism is that the anticipated prices are determined by discounting future dividends 
to infinity, and knowing the series of future dividends with certainty seems impossible, 
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this increases the probability of the error in estimating ex post rational price (Flavin, 
1983). Given the limits of the first tests of volatility, the development of statistical tools 
based on the concept of cointegration will allow a considerable methodological advance 
to test the volatility of stock prices and in particular the deviations of the latter from the 
fundamentals.  

Cointegration tests seek a long-term relationship between two or more variables, 
knowing that deviations are sometimes occasional seasonal or cyclical events (Lilti, 
1994).The development of methods based on cointegration tests allowed, initially, the 
response to the criticisms of traditional volatility tests. And secondly, the 
identification of sustainable gaps between prices and fundamentals that correspond 
to what it is commonly called "speculative bubbles". In the context of tests related to 
the study of long-term relationships between time series, cointegration tests have 
developed considerably since the 1990s, when the cross-section dimension was 
added to the series studied. Indeed, since the work of Levin and Lin (1992), a 
particular interest is brought to the study of non-stationary panel data. According to 
Hurlin and Mignon (2006), cointegration and unit root tests in panel data are more 
powerful than their counterparts in time series without cross-section dimension. 

The purpose of this paper is to test the volatility of the Moroccan stock market 
through the use of cointegration techniques in panel data in order to analyze the long-
term relationship between stock prices and dividends. This work allows us to study 
the price-dividend relationship in order to check whether the dividend discount 
model is valid to anticipate future prices. Moreover, the analysis of this relationship 
will have an implication in terms of efficiency of the Moroccan market, because an 
efficient market must fully reflect the information available, which means that prices 
must not fluctuate more than the fundamentals to be predicted by the discounted 
dividend model. 

2. Literature Review 

The Efficient Markets Hypothesis EMH developed following the work of Samuelson 
(1965) and Fama (1965, 1970, 1991) states that no one is able to make profits that 
are abnormally higher than the market average, since the whole of available 
information is fully integrated into the prices of listed assets. This hypothesis is in 
perfect harmony with that of the rationality of investors (Muth, 1961), which 
supposes that investors are able to correctly anticipate future fluctuations in asset 
prices. Given these assumptions, the empirical literature shows that real prices 
fluctuate more than dividends thus highlighting a financial anomaly that is called 
excessive volatility; this anomaly was studied in the early 1980s as one of the 
phenomena that go against the efficiency hypothesis and the fundamentalist 
rationality described by modern finance. 

The first tests of excessive volatility consist in comparing the standard deviations of 
real prices and ex post rational prices obtained by the discounting of future dividends. 
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This is the variance bounds test conducted for the first time by Shiller (1981) for a 
sample of US stocks between 1871 and 1979. Shiller shows that the standard 
deviation of the market index is 50.2 against 8.96 for the ex-post rational price index. 
For the French market, Arbulu and Fontaine (1998) reach the same conclusion and 
show that the French stock market is excessively volatile. Cuthberston and Hyde 
(2002) demonstrate through an excessive volatility test that the German and French 
markets are not efficient. The common point between these studies concerns the 
methodological approach adopted for the volatility test. In other words, these studies 
were based on the variance bounds test according to the study by Shiller (1981), and 
as we mentioned in the introduction, some criticisms are likely to contradict the 
validity of the tests. These criticisms mainly concern the rather reductive 
assumptions to apply the discounted dividend model. Since the end of the 1980s, 
these limits have been the starting point for other methodological approaches, 
including those based on the cointegration theory developed following the work of 
Granger and Engel (1987). 

Cointegration is a fundamental concept introduced to understand the long-term 
evolution of two or more time series. Granger and Engel (1987) consider two non-
stationary cointegrated variables when their linear combination is stationary. It is 
therefore understandable that the study of cointegration between two variables first 
requires the study of stationarity. If two variables are not stationary in level and 
stationary in first difference, they are said integrated of order 1 I (1), then, the 
cointegration test consists in testing the stationarity of the residual resulting from 
their linear combination.  

The cointegration study provided a considerable theoretical framework for testing 
the efficiency of financial markets and in particular the relationship between 
dividends and prices. Campbell and Shiller (1987) studied the volatility of the US 
market using cointegration theory. Following the early work of these authors, 
cointegration studies will significantly improve efficiency and volatility tests (Lilti; 
1994). Priso (1997) rejects the EMH of the New York financial market by first using 
the two-step cointegration test, in the first step, Priso analyzed the stationarity of the 
variables studied by the unit root test of Dickey Fuller DF (1979) and augmented 
Dickey Fuller ADF (1981) and Phillips Perron's PP test (1988). The second step in his 
empirical approach consisted in testing the stationarity of the residuals of the 
combination between the variables studied. To complete its approach and confirm 
the results obtained, the cointegration test of Johansen (1988) was applied, the test 
results all converge towards the presence of traces of inefficiency of the New York 
Stock Exchange. In other studies, Beneburg (2006) applied the Johansen 
cointegration test as a complementary approach to Shiller's (1981) variance bounds 
test to arrive at the same conclusions regarding the excessive volatility of a composite 
index of 15 markets between 1970 and 2005.  
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It appears that the cointegration study approach between price series and dividends 
provides answers regarding the long-term relationship between these variables. The 
rejection of such a relationship is explained on the one hand by the volatility of real 
prices compared to fundamentals, and on the other hand by the rejection of 
informational efficiency. 

3. Methodology 

In this research, we analyze empirically the volatility of the Moroccan stock market 
by exploiting the recent developments of the econometric tools of cointegration in 
panel data. 

3.1 Unit root test in panel data 

The first unit root tests in panel data were introduced by Levin and Lin in 1992, and 
then developed in 1993 and 2002 by Levin, Lin and Chu (LLC). Another test makes it 
possible to test the presence of unit root by considering under the alternative 
hypothesis (stationarity) the heterogeneous character of the autoregressive root, this 
is the test developed by Im, Pesaran and Shin IPS (2003). In addition to the LLC and 
IPS tests, other researchers were interested in the cointegration study in non-
stationary panel data, in this context, Maddala and Wu (1999) propose a strategy 
based on a Fisher nonparametric test (1932). A fourth test that we have adopted is 
the test of Hadri (2000) developed a test that differs from other tests by its null 
hypothesis (stationarity) The tests of LLC, IPS, Madala and Wu MW or the Hadri test 
allow us to study the order of integration of two or more series in order to be able to 
highlight (or not) a long-term relationship between two or more variables.  

3.2 Pedroni cointegration test (1999)  

The Pedroni test is one of the most powerful and well-documented tests in the 
empirical literature. Pedroni developed his cointegration test by considering seven 
statistics: three for the between dimension and four for the within dimension. As for 
the Engel and Granger test (1987), Pedroni tests the stationarity of residues in this 
regression: 

𝜺𝜺𝒊𝒊,𝒕𝒕 = 𝜽𝜽𝜺𝜺𝒊𝒊,𝒕𝒕−𝟏𝟏 + 𝝁𝝁𝒊𝒊,𝒕𝒕  

The null hypothesis of no cointegration is tested against the alternative hypothesis of 
cointegration, the alternative hypothesis H1 is different according to the nature of the 
test considered, test with between dimension or test with within dimension: 

H1:𝜽𝜽𝒊𝒊 =  𝜽𝜽 < 1: for within dimension 

H1: 𝜽𝜽𝒊𝒊 < 1:  for between dimension 

3.3 Sample and data 
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The sample of this study is made up of 30 companies listed on the Casablanca Stock 
Exchange between 2002 and 2016. We have selected the most active price’s and 
dividend’s companies. The data concern the closing prices of December 31 of each 
year, and the dividends distributed during each period (the year) since 2002.  

Table 1: Lists of companies selected for the empirical test. 

 
 Source: authors, Casablanca Stock Exchange website (July 2017) 

In this study, this is a 15-year period which makes the number of observations 
insufficient to test a cointegration relationship between dividends and prices. For this, 
we will exploit the econometric developments concerning unit root and cointegration 
tests in panel data. This will allow the number of observations to be increased by 
adding the cross-section dimension to the time dimension. In this case we have 450 
observations (NxT = 30x15).To test a possible long-term relationship between prices 
and dividends, the empirical approach is to check the order of integration of the price 
and dividend series. For this, four stationarity tests will be considered, the LLC, IPS 
and MW tests with null hypothesis, the presence of unit root and the Hadri test whose 
null hypothesis is stationarity.If we succeed in showing that the two series have the 
same order of integration, the approach will be completed by a cointegration test on 
panel data. In this research we opt for the Pedroni test. We apply these different tests 
on the series in price and dividend panel data in level and logarithm in order to draw 
the main conclusions concerning the volatility of the Moroccan market for the period 
considered. Otherwise, if we can detect sustainable differences between prices and 
dividends, we can conclude that the market value of firms listed on the Casablanca 
stock exchange deviates durably from the fundamental values in contrary to what is 
predicted by the Efficient Markets hypothesis.  
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4. Results and Discussion 

In this section, we will first present a graphical analysis of the evolution of prices and 
dividends, and then we will present the results of unit root tests and cointegration in 
panel data. 

4.1 Descriptive analysis 

Before presenting the results of the unit root and cointegration tests between the 
price series and the dividend series in panel data, an initial analysis consists in making 
a graphic description of the evolution of two indices, a price index and a dividend 
index. Each index is a market capitalization weighted average as follows: 

𝑫𝑫𝒕𝒕 = ∑ 𝒘𝒘𝒊𝒊𝒕𝒕𝑫𝑫𝒊𝒊𝒕𝒕
𝟑𝟑𝟑𝟑
𝒊𝒊=𝟏𝟏   

Where, Dt is the dividend index of the year t, Dit is the dividend of the stock i 
distributed during the year t, and wit is the weight of the stock i in the portfolio 
consisting of 30 companies. 

𝑷𝑷𝒕𝒕 = ∑ 𝒘𝒘𝒊𝒊𝒕𝒕𝑷𝑷𝒊𝒊𝒕𝒕𝟑𝟑𝟑𝟑
𝒊𝒊=𝟏𝟏   

Where, Pt is the price index in year t, Pit is the closing price of December 31st of year 
t of stock i. 

Graphically (figure 1), we note that the price index has had an upward trend since 
2004 to reach a first peak in 2007, then a second peak in 2010. These observations 
are in line with the first descriptive analyzes of the El bakkouchi (2014) study. Indeed, 
the Moroccan market experienced an initial phase of euphoria from 2003 until 2007, 
since 2007, the Moroccan market has recorded a significant decline in its overall 
performance in 2008 and 2009, before posting good results in 2010. El bakkouchi 
points out that it was a mini-market crash in the Moroccan market triggered in 2007 
until 2010, a period that coincided with the Subprime crisis in the US market. 

 
Figure 1 : Evolution of price and dividend indices (indice_prix/indice_dividendes) 
between 2002 and 2016 

Source: Authors, excel.  
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As for the dividend index, it reached its peak in 2003, and then there is a downward 
trend after that date. From 2009, the index is relatively stable, unlike the price index 
which seems more volatile with an uptrend in recent years. 

According to this first descriptive analysis, we note that the two indices do not evolve 
in the same direction, to confirm this result we will complete our analysis by the 
cointegration study in panel data between prices and dividends in order to study the 
nature of the long-term relationship between the two series. 

4.2 Unit root and cointegration tests in panel data: price-dividend relationship. 

As a first step, the procedure consists in determining the order of integration of the 
retained series, in order to verify if the series of the prices and dividends are 
integrated of the same order or not. Table 2 shows the statistics obtained from the 
various stationarity tests applied to the price, log price, dividend and log dividend 
series.  

Table 2: Stationarity tests in panel data (series in level) 

Variables Model LLC IPS MW Hadri 

Price 
Without 

trend 
With trend 

-2,54 
(0,005) 

-3,40 
(0,0003) 

-0,36 
(0,36) 

0,12 (0,55) 

57,60 (0,56) 
55,45 (0,64) 

10,66 
(0,00) 
7,58 

(0,00) 

Log price 
Without 

trend 
With trend 

2,30 (0,98) 
-4,80 

(0,000) 

-2,02 
(0,02) 
-0,47 
(0,32) 

17,20 (1,00) 
62,43 (0,38) 

10,03 
(0,00) 
10,26 
(0,00) 

Dividend 
Without 

trend 
With trend 

1,01 (0,84) 
-5,62 

(0,000) 

-2,65 
(0,04) 
-3,03 

(0,0012) 

64,24 (0,33) 
100,34 

(0,0008) 

10,88 
(0,00) 
16,73 
(0,00) 

Log 
dividend 

Without 
trend 

With trend 

1,71 (0,95) 
-6,60 

(0,0000) 

-3,50 
(0,0002) 

-3,12 
(0,0009) 

39,20 (0,98) 
93,99 

(0,0033) 

9,60 
(0,00) 
7,17 

(0,00) 
 The number of delays is chosen according to Schwarz criteria1 

Source: authors, eviews 9 

We reject the null hypothesis when p-value (number in parenthesis) is less than 5% 
(significance level) knowing that the Hadri test stands out by its null hypothesis of 
stationarity compared to the other tests. Overall, the conclusion that can be drawn 

 
1These are the information criteria that minimize functions called: Akaike function or Schwarz function: See, for   example, Bourbonnais.R 
(2015), "Econométrie", Dunod, 9th edition. 
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from these tests is that the four series are not stationary (in level), although this result 
is more significant for the price series than for the dividend series. 

We continue our approach by testing the stationarity in panel data for series in first 
difference, (table 3). 

Table 3: Stationarity tests in panel data (series in first difference) 

Variables Model LLC IPS MW Hadri 

Prix 
Without 

trend 
With trend 

-6,80 
(0,00) 
-6,37 
(0,00) 

-6,38 
(0,00) 
-3,78 
(0,00) 

148,64 
(0,00) 
109,21 
(0,00) 

2,33 
(0,00) 
11,48 
(0,00) 

Log prix 
Without 

trend 
With trend 

-6,12 
(0,00) 
-6,36 
(0,00) 

-5,20 
(0,00) 
-3,55 
(0,00) 

126,52(0,00) 
106,08 
(0,00) 

4,79 
(0,00) 
11,01 
(0,00) 

Dividendes 
Without 

trend 
With trend 

-11,61 
(0,00) 
-11,12 
(0,00) 

-8,29 
(0,00) 
-5,45 
(0,00) 

181,16 
(0,00) 
135,66 
(0,00) 

8,71 
(0,00) 
46,44 
(0,00) 

Log 
dividendes 

Without 
trend 

With trend 

-10,49 
(0,00) 
-9,94 
(0,00) 

-7,06 
(0,00) 
-4,16 
(0,00) 

160,30 
(0,00) 
116,52 
(0,00) 

0,62 
(0,27) 
9,71 

(0,00) 
Source: authors, eviews 9 

According to this table, the three tests, LLC, IPS and MW converge towards the same 
result indicating the staionarity of all the series in first difference.  

Summing up these results, we find that the four series, price, log price, dividends and 
log dividends are integrated of order 1 I (1). This first result makes it possible to 
wonder about a possible long-term relationship, for this we complete our approach 
by the cointegration study by the application of the Pedroni test. 

Using the Pedroni (1999) method, Tables 4 and 5 provide the values of the seven tests 
statistics that evaluate the long-run relationship between price series (log prices) and 
dividends (log dividends).  

Table 4: Pedroni contegration test (1999): price/dividend (H0: no cointegration; risk: 
α=5%) 

Statistics Values p-value Cointegration 
v-Statistic Panel -1.422944 0.9226 No 

Rho-Statistic Panel 1.143677 0.8736 No 
PP-Statistic Panel -2.364318 0.0090 Yes 
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ADF-Statistic Panel -6.399684 0.0000 Yes 
Rho-Statistic Group 3.448838 0.9997 No 
PP-Statistic Group -1.709394 0.0537 No 

ADF-Statistic Group -4.342433 0.0000 Yes 
Source: authors, eviews 9 

Table 5: Pedroni contegration test (1999): log price/log dividend (H0: no 
cointegration; α=5%) 

Statistics Values p-value Cointegration 
v-Statistic Panel -1.311906 0.9052 No 

Rho-Statistic Panel 1.871921 0.9694 No 
PP-Statistic Panel -1.373236 0.0848 No 

ADF-Statistic Panel -3.835045 0.0001 Yes 
Rho-Statistic Group 3.114804 0.9991 No 
PP-Statistic Group -3.341858 0.0004 Yes 

ADF-Statistic Group -5.369337 0.0000 Yes 
Source : authors, eviews 9 

Overall, we can conclude that there is no long-run equilibrium relationship between 
prices and dividends. In other words, the prices observed deviate from the dividends 
contrary to what is predicted by modern financial theory. According to this result, the 
Moroccan market seems very volatile for at least the last fifteen years and the EMH is 
therefore hard to accept. 

5. Conclusion  

The purpose of this research was to study the volatility of the Moroccan financial 
market through the examination of the long-term relationship between prices and 
dividends. Using cointegration theory and in particular its panel data applications, our 
results show that the Moroccan market is volatile so that the  dividend discount model 
does not seem to be valid for predicting price fluctuations. Admittedly, our 
conclusions will have implications in terms of informational efficiency and in terms 
of rationality of investors; however the emergence in recent decades of theories 
competing with classical financial theory is likely to stimulate our reflection on the 
very notion of rationality. Otherwise, how can we explain such deviations from a 
theory by using other approaches such as behavioral finance for example? 
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