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Abstract

At first glance, the portfolio management strategy seems like a resolved question, but practitioners continue to perform
poorly on the stock markets. This paper highlights the portfolio management in the specific case of the West African
regional stock exchange, regarding two management strategies. These are dynamic strategy and passive strategy. Within
this framework, we will compare an investor who is constantly betting on price fluctuations with another who is betting
on dividends. Its originality lies in the approach that is used. Through a simulation methodology based on real market
data, the main results indicate that an emerging market is a savings market more than it is a speculation market. Besides,
other results indicate that, one can predict on the West African regional stock exchange tomorrow’s prices from today’s
prices. This does not mean that investors are making good predictions because the predictability of prices is due to the
absence of changes in asset prices on the market. We draw the conclusion that it is difficult for one speculator to
outperform the other. A rational investor would benefit from anticipating the distribution of dividends rather than
focusing on price fluctuations. Consequently, the buy and hold strategy is therefore the best to be rewarded in an
emerging market. Nonetheless, this practice can lead to a decline in liquidity.
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1. Introduction

At first glance, the portfolio management strategy may appear to be a question that was resolved with Markowitz's early
work in 1952, but practitioners continue to perform poorly on the stock markets. The possibility for an investor to
obtain economic benefits from their investments depends on the choices they make in order to correctly anticipate the
prices of the shares and the dividends to be distributed. The starting point for this choice is the mean-variance model,
supplemented later by the Capital Asset Pricing Model (Sharpe, 1964), the efficiency of the financial markets (Fama,
1970) and the three-factor model (Fama and French, 1992). However, not everyone is given the ability to make such a
choice, since not all of them are necessarily intelligent (Thaler and Sunstein, 2009). Amongst themselves, they very
often imitate each other, are sometimes wrong and make the same mistakes about the future (Tvesky and Kahneman,
1974; Lakonishok et al, 1992; De Winne and D’Hondt, 2017). Therefore we can assume that investors do not all have
the capacity to observe the characteristics of assets, not only because of cognitive limits but also because of the
volatility of the financial markets which they are subject to. Despite their volatility, emerging markets represent good
investment opportunities because of their potential for high profitability and their relatively low correlation with
developed markets (Boyer et al, 1997). Nevertheless, investors are not rewarded for the risk they take on certain
emerging markets, such as the regional stock market (Essingone and Diallo, 2019). This therefore raises the issue of the
strategy that an investor must adopt in an emerging market to be rewarded. If standard portfolio management models
(Markowitz, 1959; Sharpe, 1964; Fama and French, 1992) seem to provide a general framework for the analysis and
selection of financial assets, these models are based on a simple principle. This is about knowing how to diversify one’s
asset portfolio. However, diversifying is only possible on developed stock markets with multiple listed companies,
compared to emerging markets where there are fewer listed companies. One legitimate question that we should ask is
whether one can get economic benefits in an emerging market where information processing capacity is limited. If this
question is answered as to the best styles or strategies for asset allocation in developed markets (Sharpe, 1992; Jeffery,
2004; Aaron et al. 2005), very few research studies have questioned the better asset allocation strategy in emerging
markets, let alone on the West African regional stock exchange. The objective of this article is to investigate on the
investment strategy in an emerging market. It contributes to enriching the literature on the subject and to responding to
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the issue of portfolio management in emerging markets. Therefore, its originality lies in the approach that is used. This
is a simulation which uses actual market data. This approach consists of a simulation in which agents are distinguished
only by their investment strategy. If we assume that investors are not remunerated for the risk they take in an emerging
market, we can therefore imagine that those who bought shares are forced to keep them for a long period in order to
wait for dividends. The rest of the article is organized as follows: Section 1 is devoted to a literature review. Section 2
develops an approach using a simulation methodology. The results of this approach are presented in section 3 and
discussed in section 4.

2. The Literature Review

The literature on the portfolio management strategy is mainly developed by econometric models where the idea is to
choose the determinants or the development of prices. In this layout, investors need to seek the right information in
order to make good decisions, depending on how efficient the market is. However, investors’ behavior is often
automatic, senseless, and habitual, and are the cause of the irregularities observed on the financial markets (Shiffrin and
Schneider, 1977; Langer, 1989; Louis and Sutton, 1991; Bargh and Chartrand, 1999). Subsequently, the portfolio
management strategy is no longer solely dependent on the state of market efficiency, but also dependent on the investors’
attitudes and behavior. In this sense, the behavioral portfolio theory developed by Shefrin and Statman (2000) and the
underlying management models provide an explanatory framework for investment and portfolio management choices.
Before pursuing with the development of these models, it is worth recalling the concept of the emerging market and the
theoretical foundations of portfolio management, which is the theoretical underpinning of investors’ strategic behavior.

2.1 The Concept of Emerging Markets

The word “emerging” is a concept. There is therefore no universally recognized and unanimous definition of emerging
stock markets. This concept covers several notions. It sometimes refers to a stock market which is starting a process of
growth and modernization, making it more attractive to investors. The literature often characterizes emerging stock
markets by their small size, their small market capitalization, their regulation and the nature of the investors (Stiglitz
and Weiss, 1981). In emerging markets, the capacity of data collection and information processing is limited due to
inconsistency in the dissemination of information by public and market authorities. The prices of shares in such markets
cannot reflect all of the information available. Therefore, this makes it difficult for investors to interpret the information
correctly. Most studies tend to show that emerging markets are less efficient. Indeed, it seems that emerging stock
markets in African countries are less efficient than their counterparts in developed countries (Bekaert and Harvey, 1995).
Studies already conducted showed that the efficiency hypothesis is rejected in almost all of the emerging African stock
markets (Mlambo and Biekpe, 2007; Enowbi et al, 2010). However, because of the fact that empirical evidence validate
the efficiency hypothesis and the volatility of the stock markets, the results are thwarted (Kryzanowski et al, 1997; Goh
and Kok, 2001; Stachowak, 2004). Volatility is linked to the excess trading by over-confident investors, errors in
judgment and heuristic simplifications and the publication of financial ratings (Tversky and Kahneman, 1974; Shiller,
2000; Hirshleifer, 2001; Orlén, 2001; Bayoudh et al, 2008; Petit, 2011). It is important to note it takes time for the
market to become efficient, because convergence towards efficiency is not immediate (Chordia and Subrahmanyam,
2005). This implies that any investor must make sure that the state of market is efficient before making judicious
choices (efficient, inefficient) and it is only on this condition that they should choose their management strategy
portfolio.

2.2 Portfolio Management: Theoretical Foundations

The medium-variance approach and Markowitz’s works (1952) on portfolio diversification have made decision-making
operational in the area of portfolio selection. In this approach, the profitability of a share or a portfolio is considered as a
relative measure of the total remuneration of its holder. This remuneration is assessed on a given date and for a given
holding period. It therefore takes into account the capital gain or loss (capital gain or loss) from this holding and the real
income (dividends) paid over the period. Indeed, when an investor buys a share (i) at a time (t) and decides to resell
itin (t+1), the anticipated income (1) that they are entitled to is equal t0 (d¢y+1 + Pea1 — D) /P [1], With (p_t) being
the price of the share in period (t) and (p.,,) being the price at that time (¢t + 1) as the investor anticipates —
taking into consideration the information they have on the exchange rate. The quantity [(p;+1) — )]/ (pe) is
interpreted as being the profitability caused by price fluctuations or the anticipated capital gain. This profitability is the
remuneration provided to the investor, who sells their share at a higher price than they bought it. The term (d;,1/p:) IS
the profitability due to the dividend distributed at the time(t + 1). In an uncertain universe, the interpretation of
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profitability (r;) only makes sense if the risk (§) measured by /% "rZ— 72 [2] associated to it is known. We

consider (r;) as a random variable which mean (r) is estimated.

Profitability and risk are the basic elements of individual choices on which investors must build their anticipation
according to the principle of economic rationality. According to this principle, the individual has a perfect knowledge of
their environment. They are therefore able to anticipate the future due to their cognitive abilities. However, certain
studies question the hypothesis of rationality (Simon, 1955). This author believes that other hypotheses of rationalities
were likely to provide a more realistic representation of individual behavior. The idea is to show that the investor often
has only incomplete information. Under these conditions, Simon (1955) proposes to substitute the concept of
maximization with that of satisfaction. Which is to say that, according to Simon, the investor does not seek to obtain
better gains, but satisfactory gains.

Unlike the rational choice model, the limited rationality model insists that the individual has a certain representation of
their environment. Consequently, they will never take the optimal solution, but a solution which seems satisfactory to
them. Because the individual relies on reasons which seem sufficiently strong to them and thus adopts the behavior which
allows them to reach their objective - within the limits of their knowledge (Gouin and Harguindéguy, 2009; Boudon,
1998). In many situations, investors do not behave rationally (Bouattour and Miloudi, 2016). In this sense, the theory of
perspectives indicates that investors are very attentive to variations in wealth (gains or losses) but more concerned with
losses than to the realization of gains (Tversky and Kahneman, 1974). Besides, investors generally tend to classify shares
in different mental compartments according to the situation of the shares on the market (Thaler, 1980). When the price of
a share is low compared to its purchase price, an investor prefers to keep it than to sell it. This implies that the decision
whether or not to intervene in the market depends on the price of the share compared to its acquisition price. This
classification appears to be close to the model of Shefrin and Statman, (2000). These authors indicate that investors tend to
classify their portfolios in a pyramidal shape. One layer of portfolios is made up of less risky shares, like bonds for
example, and other layers made up of shares with very high profitability, but very risky. However, it should be noted that
this classification depends on how the investor feels, because there is no guarantee that the portfolio of risky shares will be
profitable. Very often, investors make choices based on simplified calculations or sometimes on their own experience
(Hua and Wang, 2018). These authors show that in the face of risk, the choice of an investor depends on the cost and
profitability that they expects. For others, the choice depends on preferences for the present "impulsive decision” or for
the future "delayed decision" (Loewenstein, 2001). This means that the investor can make a choice for the present or for
the future. When they prefer small and immediate rewards, they bet for the present — otherwise, they will bet for the future
when they prefer large and delayed rewards.

2.3 The Underlying Methods

From the standard portfolio management model (Markowitz, 1952, 1959) to the three-factor model (Fama and French,
1992), going through the market model - the Capital Asset Pricing Model (Sharpe, 1964) and that of the financial market
efficiency (Fama, 1970) - The analysis of asset profitability is made in a logic of explanation. According to the market
model, the relationship between the profitability of a share (r;) and the profitability of the market (,,) can be
determined by: a; + i1, + & [3] in which (8;) measures how the returns of shares (i) evolve compared to the
returns of the most representative assets on the market. In other words, this coefficient expresses the susceptibility of a
share compared to the market as a whole. Epsilon (g;) is a residue which is not explained by alpha (a;) or the
profitability of the market, i.e. (1;,). It is supposed that (¢_i) is a random variable normally distributed and independent of
(1,). This means that Cov (13, ;) and the mathematical expectation of the residuals are all zero. The parameters («;)
and (B;) are the result of regression calculation. Equation (3) is used to predict the explained variable with respect to the
explanatory variable. The degree of influence of (7;;) on (r;) depends on the importance of (5;). We assume that the
variations of (r;) are random and have two (2) causes. It is about market influence (exogenous cause) and good or bad
management (endogenous cause) of the company. The variability in profitability (r;) constitutes a risk. This risk is
interpreted as the total risk of the share (i) measured by this relation: 8;%8,,> + 8, [4]. Quantities (5;°5,,%) and
(8 respectively measure the systematic variance and the specific variance corresponding respectively to unanticipated
macroeconomic events and to specific events affecting the company. Very often, we use the coefficient of determination
labelled (%) to measure the non-systematic risk of a value compared to the market as a whole. Under these conditions,
if (r?) iscloseto 1, it means that the correlation with the market is important. In this case, the non-systematic risk is low
and the (1 — r?) tends towards zero. If, on the other hand, this quantity is higher for (x) value than for (y) value (y), this
means the (x) value is more independent of the market than (y) value. But the risk of a portfolio can be reduced by
diversification.

Let’s assume a portfolio of (n) shares. The values of (¢g;) are independent of each other for the different shares. From this
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point of view, the specific risk (&,,) of the (p) portfolio is assessed by: /1/n?}; 82 [5] If_(SSZ) designates the
average value of the individual risks of each share in the portfolio (p), the specific risk becomes (52 /n). Theoretically,
this quantity tends towards O if (n) t tends towards infinity or becomes large. This means that the specific risk decreases
as the number of shares making up the portfolio increases. An investor would benefit from adding shares to their portfolio
in order to completely eliminate or reduce the risk of the portfolio. However, adding more shares implies an increase in
risk. From this point of view, the net effect of adding more share to the portfolio could be more of an increase in risk than
a decrease. It is therefore necessary to find the optimal combination.

As one can see, the market model based on simple regression is a tool for understanding the behavior of a share. However,
the three-factor model relies on a multiple regression of three variables said to be fundamental (size, book-to-sales ratio
value / market value) to explain the profitability of the shares. This model estimates that the differential between the
profitability of a risky share (7;) and that of a non-risky share (r;) attime (t) can be evaluated by: a; + B; (Tt —
rf‘t) + s5;Smb; + h;Hml; [6]. In this relation, (r;, — 77.) represents the differential of profitability observed at time
(t). (Smb,) represents the profitability of the share (i) resulting from the difference between the profitability of the
shares of small stock market capitalization and the profitability of shares of large stock market capitalization. Finally,
(Hml;) indicates the profitability of the share (i) resulting from the difference between the profitability of the shares -
with a high ratio (book value/market value) and that of a low ratio (book value/Market value). The parameters (f;, s;, h;)
are coefficients that need to be estimated. We can see that the three-factor model takes into account the market risk and the
risk linked to size as well as that attributed to the ratio (book value of equity capital/ market value). From this point of view,
it makes the important variables of the investment decision even more explicit than the Capital Asset Pricing Model which
measures the differential between the profitability of a risky share (r;) and that of a non-risky share (r;) attime (t)
only by: (1, — 7¢) [7].

The models we have just mentioned have a common purpose. What investors need to do is to make a financial choice or
take a rational decision with expected random profitability. These models offer a variety of portfolio management and
selection styles based on decision making. This choice often involves implicit costs such as the cost of finding information,
the cost of continued presence on the market and the cost of processing important data. However, some investors may
proceed in stages or decide to opt for an “ad hoc” selection of shares by favoring certain shares according to criteria which
are personal to them (Aaron et al, 2005).

2.4 The Stages of Portfolio Management

We can keep several stages of decisions. Mathis (2002) distinguishes three: strategic, tactical and selective. The first
consists in choosing the benchmark segment of the market in which you want to invest. The second is about the
specification of the objectives, and the last is the choice itself. As for Aaron et al (2005), they have developed six styles.
Table 1 shows the six styles which they developed.

Table 1. Definition of theoretical management styles

Styles Conditions for the selection of shares Indication Objective
Index Affiliation to an index Market index Replicate
Quantitative Affiliation to an index Market index Outperform
Sector-specific Sector and macro-economic cycle Sector-specific index Outperform
Stock-picking Fundamental data No Compare
Growth Fundamental data and steady profit growth No Compare
Value FL.lndamfentaI data. and . discounted values No Compare
with a high potential to increase

Source : Aaron, C., Bilon, I., Galanti, S., & Tadjeddine, Y. «Do portfolio management styles exist »?

Financial economy review (2005) (table 1)

The “index” style is the one that prioritizes shares belonging to an index, then to their fundamental characteristics. By
choosing this style, the objective is to replicate the market index. In contrast, the "quantitative" style differs from the
index style on the nature of the commitment to the benchmark. In these conditions, the investor no longer aims at
replicating but rather at doing better than the benchmark. The “sector-specific” style focuses on a sector-specific
selection to which the values belong, but while taking into account their performance. In the three (3) styles, the
selection is made on the basis of an index (market or sector) with the aim of beating the market or outperforming the
portfolio (s). For the case "stock picking" the investor speculates and prioritizes the shares according to their
fundamental data as well as their future values. The “growth” style adheres to this vision, but is more oriented towards
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companies with a recognized activity and steady revenue. Finally, the “value” style is close to the last two (2), but the
choice is directed towards the shares of companies for which a significant rise in prices is expected.

When an investor chooses a style, they believes that it will allow them to build a portfolio which average - variance
combination is greater than that of the market portfolio (Mathis, 2002). Thus, the investor's goal of beating the market
implies that they are able to anticipate the distribution of future returns on the basis of econometric models. In that sense,
the condition of normality is required before certain econometric tests can be carried out. For the investor, such a
conditionality poses practical difficulties for the construction and optimal management of their portfolio - due to the
instability of risk factors which favor abnormal distributions of stock market data.

2.5 The Predictable Normality of Profitability

It is important to note that the distribution of returns over time is generally assumed to follow a normal law, verified
from econometric tests. Statistically, we consider that a distribution is symmetrical, if the observations are also
dispersed on each side of the central value, otherwise it is considered asymmetrical. Several tests are used to highlight
normality. The most common is the Bera - Jarque test. However, it should be noted that a lot of empirical work has
pointed out that normality is not particularly verified for financial data because of the characteristics of the financial
markets from which they originate (Lecourt, 2000; Hatemi, 2002; Kyrtsou and Terraza, 2003; Bourachnikova, 2009).
Studies confirm this in the specific case of stock market data from the regional stock market (Bayala, 2002; N’dong,
2007; N’dri, 2007; Bayala and Bama, 2019). This assumes that most economic series follow a non-stationary process.
Stationarity and predictability are closely linked. A random variable is said to be predictable when it is stationary.
Several models, such as those from the “garch” family are used to make forecasts or anticipations on the volatility of the
distribution of returns. However, the implementation of these models encountered practical difficulties due to the
requirement of the maximum likelihood method used for the estimation. The most common test for stationarity is the
augmented Dickey-Fuller unit root test.

As a general framework for analysis, the standard portfolio management model (Markowitz, 1959) and its extension
(Sharpe, 1964; Fama and French, 1992), several studies on the stocks portfolio’s management style have been carried
out on developed countries’ stock markets (Sharpe, 1992; Jeffery, 2004; Aaron et al. 2005). However, few research
studies have questioned the best asset allocation strategy in emerging markets, let alone the West African regional stock
market. Research covering this market, which goes in the direction of portfolio management, has focused on market
efficiency and the volatility of stock prices (Christol, 1996; N'dong, 2007), the predictability of profits (N'dri , 2007),
asset valuation models (Soumare et al, 2013). Recent research has also questioned the depth and liquidity of the market
(Bayala and Bama, 2019), investor behavior (Bama and Bayala, 2019), profitability and risk (Essingone and Diallo,
2019), investor inertia (Bama, 2019).

These models are undoubtedly the most used by the financial community both for the estimation of profitability, the
development of investment strategies and for the management of portfolios. There is therefore no more need to
demonstrate the legitimacy of these models as a point of reference for decision-making. The standard model initially
developed by Markowitz, taken over and completed by Sharpe lead to the balance model between risk and profitability,
deals with the attitude an investor should have towards the risk to which they are exposed to. Certainly, these models
have an explanatory and predictive capacity but, do not have the absolute power to determine the best strategy which
offers an economic advantage to an investor. Most models are parametric and require an estimation of the parameters.
However, in practice, investors face problems of data (missing or abnormally distributed). This implies that the use of
the usual models applied in emerging markets may bias the analyses. A standard methodology such as simulation can be
a methodological alternative to solve this problem.

3. Methodological Proposition Through a Simulation

Unlike traditional models where volatility is demonstrated by econometric tests, we propose to simply study it by a
coefficient of variation. Our approach is based on a method of simulation methodology. It remains one of the original
research methods likely to explain the best strategy to adopt in the context of emerging markets. The advantage of the
simulation is that it enables to formalize theoretical propositions coming from observations (Davis et al, 2007). Another
advantage of the simulation is that it also explains a phenomenon and treats it on the basis of small-scale data. This
implies that the simulation can be used for multiple purposes. If this method proves to be interesting, it will require a
modeling process which begins with the identification of the problem.

3.1 The Problem

The evaluation of profitability, as indicated above, seems to be theoretically questionable when we analyze the two
components of the profitability of a share. Indeed, the profitability (r;) of a share (i) results from two components of
the same signs if there is a surplus value (p.;, > p:), and of opposite signals in case of capital loss, meaning that
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(pe+1 < pp)- As a result, (r;) is not necessarily posivitive — even if there is a distribution of dividends because a
capital loss could cancel this income. The profitability (r;) is measured as if at time (t + 1), the investor receives the
dividend and immediately sells their share at the same date. If the investor doesn’t manage to sell their share at the date
(t + 1) because of lack of liquidity, it is very likely that the price of the share will drop significantly the next day. So,
the profitability of the share evaluated by the equation [1] can decrease significantly, or even be null or negative. This
idea offers two options. A “dynamic or active strategy” and a “buy and hold strategy”. The former consists in betting on
the fluctuation of market prices and the latter consists in betting on the dividends. The best strategy is the one which
offers the best possible profitability for a given level of risk. If the investor anticipates on the period of payment of high
dividends as compared to less important variations in the price of shares, they will prefer to hold their share and expect
dividends only. Is this a good strategy? Based on actual market data, our goal will be to compare the two strategies.

3.2 The Data

Data have been provided by the West African regional stock exchange authorities. They concern all the listed companies
since the creation of the Regional Stock Exchange in 1998 up until December 31, 2014. As of today, there are 47 listed
companies to 36 at creation, meaning 11 companies have been added since the date of creation of the West African
regional stock exchange. Analysis of the data that have been submitted to us reveals that several of them have not paid
dividends over a long period. We have therefore decided to dismiss these companies so as to finally keep the companies
that have paid dividends once at least over every 2 years. Under these conditions 20 companies have been retained.
These data are supplemented by the introductory and the daily prices of these companies. To make them homogenous,
we have successively divided each dividend by the introductory rate. We then get 260 observations varying between
1314 and 2361 for the daily rate for all the companies combined. So we have two types of samples.

3.3 Model and Simulation

An investor who anticipates the payments of high dividends during this period, as compared to less significant
variations of the price of the share (i) will prefer to hold their share and expect dividends only, for a given level of risk
(6). So, let’s consider for example, a market of share (i) where two (2) agents are distinguished by their strategies.
One agent is active and the other is passive during a period going from (t) to (t +n) and whose strategies are
respectively represented by (Sj) and (Sg). Let’s take for example the price of the share (i) at the date 0,1, ...,(n —
1),n. Let’s suppose that the active investor intervenes on a daily basis on the market and that it is possible to sell at a
higher price and buy the same share at a lower price in the same day. We can therefore evaluate the profitability r(S;)

by: %Z Pee1 — Pe/Pe [8]. In this case, both the active agent who speculates and the passive agent who holds their share
are entitled to the dividends. If the company makes profit, the agent who has a share will receive an infinite amount of
dividends whose profitability r(S,) can be estimated by the following relation: iz d; [9]-

0

We will ignore the transaction costs and income tax. Thus, for an equal risk, we can note that the profitability stemming
from the passive strategy is dependent on the anticipated (d) dividends (S,) = f(d). The profitability resulting from
the other strategy depends on the variation in the prices of the share r(Sj) = f(Ap). In these conditions, we can note
that the agents prefers (S;) to (Sy), if and only if 7(S;) > r(Sy). Otherwise, we will go further by using the
coefficients of the profitability variation. Using profitability solely only makes sense if it is calculated from a sample of
the same size. Since this condition is not met, we will use a relative measure in addition, namely the dispersion of the
risk measured by the coefficient of the variation indicated by: Cv(rS) = s/r(S) [10]. In this relation, s =

L (r; —7r(5))?/n—1 is the estimated risk indicating the degree of the homogeneity of the distribution of the
profitability associated with each strategy and r(S) is the average profitability, meaning that it is a constant. According
to Lapointe (2011, p. 256), a coefficient with a variation which is less than 0.15 indicates a good homogeneity, a weak
dispersion, thus a small variation. If it is between 0.16 and 0.3, the homogeneity is said to be medium and very low if it
is greater than 0.3.

However, it should be remembered that studies have shown that the overall profitability of the regional stock market is
negative (Essingone and Diallo, 2019). We can therefore expect the coefficients of the estimated variation to be negative.
To solve this problem, we will turn them into absolute values. The absolute value of a number is considered to be its
distance from zero. From this point of view, the coefficients of variation are considered to be the volatility of
profitability in relation to zero. In that sense, the profitability will be said to be less volatile, if their coefficient of
variation tends towards zero - otherwise, they will be considered more volatile. So, we will suppose that strategy (S;)
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will be preferred to strategy (Si), if|Cv(rSj)| < |Cv(rS,)|. Otherwise this means that the profitability distribution of
the active strategies deviates relatively less from their center (zero) than that of the passive strategy. They are said to be
less volatile, therefore more homogeneous. Ultimately we will retain S; , if the following two conditions are met.

r(S;) — r(Sk) >0

S
Cv(rS;)) — Cv(rS,) <0

=S f { (12)

We should remember that in a universe of (n) shares, each agent has the possibility to make up a portfolio containing
all the shares on the market. We respectively call the portfolios resulting from each strategy, dynamic portfolio and
passive portfolio. However, as part of the predictability study, we use the Dickey-Fuller unit root test, shown by the
following relation: Ar;, = a + ¢@r;;_1 + &, [12]. In this relation,( Ar;,) represents the change in the profitability of
the stocks (i) regarding two periods (7;.—,) the past profitability; (g;,) residues and(¢) a coefficient to estimate. It
should be highlighted that a variable is predictable when it is stationary over time. From this standpoint, the
predictability of returns amounts to formulating two alternative hypotheses (H, and H,) namely Hy:(¢) =0
and Hy: (@) # 0. If ¢ = 0, we are in a non-stationary process and if ¢ < 0, we are in a stationary process.

4, Results

In this section we are presenting the results according to the proposed simulation. These results include the individual
returns of the shares and the volatility of the portfolio in dynamic and passive strategies. In this section we will also deal
with whether the price of the shares studied are stationary or not.

4.1 The Individual Profitability of the Assets

With the relation [1], we can assess the individual returns obtained from holding a share of an investor who expects
dividends only and those of an investor who speculates. This profitability concerns an investor who bought the share of
a company since its Initial Public Offering (IPO). Tables 2 and 3 respectively show the individual returns in the order of
importance. This is the remuneration of a passive investor and that of an active or dynamic investor on the regional
stock exchange.

Table 2. Individual returns obtained from the holding of a share

. Average . Average
Companies CA orofitability | Companies CA orofitability
Shec 30,375 3,5% Boan 20,005 9,9%
Cabc 53,000 3,9% Boab 30,025 10,5%
Sicv 9,995 6,4% Sogc 17,000 13,0%
Bicc 34, 000 6,5% Sibc 118,000 14,6%
Cfac 18,000 7,4% Prsc 60,200 17,8%
Bnbc 28,500 7,7% Sphc 10,460 18,8%
Stbc 76,500 8,3% Ttlc 33,780 19,6%
Semc 22,000 8,7% Sdsc 22,190 20,7%
Ciec 17,900 9,2% Sgbc 15,790 21,5%
Sdcc 14,500 9,8% Snts 22,000 30,8%
CA: this represents the buying cost of each company's stock when it goes public.

Table 3. Individual profitability resulting from price fluctuations
Company Observations Average Company Observations Average
sghc 1,731 -0,6% bicc 1,293 0,0%
boan 1,304 -0,3% sicv 1, 585 0,0%
cfac 667 -0,2% sphc 2,338 0,0%
cabc 862 -0,2% ciec 2,164 0,0%
sdcc 1, 268 -0,1% sdsc 532 0,0%
boab 2,447 -0,1% sogc 1, 897 0,0%
ttlc 1,214 -0,1% sibc 766 0,0%
sthe 1, 628 -0,1% semc 571 0,0%
shec 1,725 -0,1% bnbc 887 0,2%
snts 1,723 -0,1% prsc 388 0,5%

Tables 2 and 3 allow us to see that the average individual profitability during the given time varies respectively from 4%
to 31% for the passive strategy and -0.6% to 0.5% for the active strategy. The number of days of transactions
(observations) differs from one share to the other, as is shown in Table 3. From that table, we notice that some shares
are more dynamic or more traded than others. This certifies to the scarcity of certain shares and predicts that they will
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be stationary. We note that the companies whose shares are the least traded are those with a positive non-zero
profitability. Most stocks have negative profitability. They concern 10 shares in the sample, the rest of the shares have
zero profitability except for the last two (2) shares.

4.2 \olatility of the Profitability

The optimality of a portfolio depends not only on its maximum profitability but also on the price volatility of the prices
of assets that it is composed of. This means that we have to assess each strategy in terms of profitability, but also in
terms of the degree of volatility. Depending on relation [11], table 4 shows the volatility of each portfolio for the active
strategy and for the passive strategy.

It is important to remember that volatility reflects the degree of fluctuation in the value of any asset around a central
trend. It is measured from the time variations in the profitability of an asset, following movements or shocks that the
market suffered. This risk is estimated by the coefficient of variation (CV) in absolute value. This coefficient reflects the
deviation of the average profitability of each management strategy from zero.

Table 4. Volatility of the portfolios for the passive strategy and for the dynamic strategy

Passive strategy (S;) Active strategy (Sy) L
Element Deviation
r(s;) S CcVv r(sy) S cVv
Result 0,11810 0,11667 0,11525 0,00079 0,00437 5,51380 5,39854

r(s) : This designates respectively the profitability of a passive and active investor on the market; S stands for the risk associated with returns

and CV stands for the coefficient of variation
We can see from Table 4 that the dispersion of the passive strategy portfolio tends towards zero. This indicates a lower
level of volatility for the passive strategy (0.11) than in dynamic strategy (5.51) with a very significant difference (5.39).
This difference shows the degree of importance of the deviation of the dynamic portfolio compared to that of the
passive portfolio.

4.3 Study of the Stationarity of Profitability

Because of the controversial empirical results on the normality of the stock market data mentioned above, we will get rid
of the test of the profitability normality in order to present only the development of the daily profitability observed on the
Regional Stock Exchange and the stationarity test.

4.3.1 The Development of the Profitability

The graph below highlights the daily evolution of the profitability of shares on the regional stock exchange. We can
observe that the returns are characterized by asymmetrical and irregular movements as noted respectively by Escribano
et al (1997) and Ter&virta and Anderson (1992). This asymmetry obviously shows an abnormal distribution of
profitability.

600000
Daily evolution of the prices of shares of listed companies on the Regional Stock Exchange
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Except for these shares (sibs, sdsc and ttlc) we can observe an almost stable evolution of the prices of shares on the
Regional Stock Exchange. This stability suggests a possibility of predicting tomorrow’s price based on today’s price.

4.3.2 Stationarity of the Profitability

Table 5 shows the results of the test of Dickey-Fuller. The results of the test show that all the daily profitability are
stationary in the time with a threshold of 1% and 10%. This appears to be a sign of stability of the market.
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Table 5. Dickey-Fuller test for unit root

Companies Coef.@ T.Stat | Observations | Companies Coef.¢@ T.Stat Observations
Sgbc -1.25255 -23.818 Stationary Sphc -.91485 -28.165 Stationary
Cabc -1.17025 | -33.697 Stationary Semc -.89094 -20.959 Stationary
Sthc -1.01026 | -19.986 Stationary Ciec -1.11811 -33.917 Stationary
Sdcc -.950234 | -19.875 Stationary Cfac -.76595 -13.999 Stationary
Sogc -.925392 -28.451 Stationary Sdsc -.998322 -30.381 Stationary
Sibc -.907725 -25.024 Stationary Bicc -.994762 -30.274 Stationary
Snts -1.19337 | -37.114 Stationary Bnbc -1.04525 -31.074 Stationary
Ttlc -913712 | -27.855 Stationary Boan -1.22123 -16.756 Stationary
Prsc -1.42317 -31.652 Stationary Boab -1.37192 -24.473 Stationary
Shec -.865802 | -18.929 Stationary Sicv -1.23948 -31.726 Stationary

We can observe that the statistics of Dickey-Fuller is always lower than the critical values. The zero hypothesis is
therefore rejected for all the shares studied. As a consequence, the series of daily profitability are all stationary. This
stationarity of the daily profitability is not at all surprising, as is testified by a good number of empirical works in this
sense.

5. Discussion of the Results

Our results teach us, with regard to the values obtained and their significance, that the distribution of daily returns
deviates from the normal distribution on the one hand, but is stable and stationary on the other hand. This suggests that
tomorrow’s price is predictable from that of today. As a result, betting on the variations of prices is therefore not useful
in obtaining economic benefits due to the lack of significant fluctuation in daily prices. This lack of fluctuation is a sign
of an inefficient market. Because the instantaneous integration of information in the sense of market efficiency cannot
be possible on emerging markets, especially since the speed at which a country's stock exchange integrates information
depends on the level of economic development of this country (De Brouwer and Smiles, 2002). In this sense, this means
to consider that developed countries with developed stock exchanges integrate information more quickly (Stachowiak,
2004). Practitioners should therefore be careful when betting on these types of markets, because having information is
not enough to react, if the investors are holding their shares.

Furthermore, the results also revealed that the average profitability derived from price changes over the study period is
generally negative. These results join those of Essingone and Diallo, (2019). If an investor had invested in these assets,
he would have lost about 0.43%. We can therefore imagine that the strategy proposed by Shefrin and Statman (2000),
and which consists in investing part of one’s wealth in low-risk assets and the remaining part in other non-risky assets,
is not beneficial. Because, the results indicate that diversifying the portfolio with several assets penalizes the investor by
increasing the level of volatility to a generally negative profitability. We observe that the volatility level of the dynamic
strategy and the passive strategy is respectively 5.51 and 0.11 in relation to zero. In addition to penalizing the investor,
the dynamic portfolio is more dispersed than that of the passive portfolio of 5.39. Like Lapointe (2011), we can consider
that individual returns are more homogeneous in passive strategy than in dynamic strategy. We can therefore deduce
that the buy and hold strategy is better than the dynamic or active strategy. This is one of the reasons that justify the
logic of retention of shares by the portfolio managers highlighted in the work of Bayala and Bama (2019) and Bama and
Bayala (2020). However, if it is beneficial for an investor to practice the buy and hold strategy as the practice of this
strategy has consequences on market liquidity because, the liquidity of a market is positively correlated with the volume
of outstanding shares (Bayala and Bama, 2019). In this configuration, if investors keep the shares for a long term as the
buy and hold strategy requires, the number of investors who can participate in the trading of shares is reduced, and
consequently the market liquidity will also decrease. Nevertheless, stock exchanges are expected to be in cash.
Therefore, one challenge for regulatory authorities is to raise the level of cash flow of their respective stock exchanges.
One of the apparent solutions is to strengthen liquidity contracts between issuers and intermediaries.

6. Conclusion

The purpose of this applied research has been to focus on the portfolio management in the specific case of the West
African regional stock exchange, regarding two management strategies. These are the active strategy and the passive
strategy. In this article, we intuitively compared through an empirical study, two investors who are distinguished only
by their investment strategy. An investor who is constantly betting on price fluctuations to another who is betting on
dividends. Their strategies are labelled respectively as dynamic management strategy and passive management strategy.
The approach is inspired by the approach of a simulation method applied to real data from an emerging market. The
main results from this study indicate that the regional stock exchange is a savings market more than it is a speculation
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market. Diversifying the portfolio across all of the shares studied penalizes an investor by increasing the level of overall
volatility. A rational investor would benefit from anticipating dividends rather than anticipating changes in stock prices.
The buy-and-hold strategy therefore proves to be the best for an investor to be rewarded on the market. However, this
practice can lead to a general decline in liquidity, especially since liquidity is positively correlated with the volume of
outstanding shares. This is a challenge that stock market regulators should meet by strengthening the liquidity contracts
between issuers and intermediaries. Furthermore, the hypothesis of non-stationary test is rejected for all the stocks that
have been studied. As a result, the daily profitability series are all stationary. This shows that in the case of the West
African regional stock exchange, we can predict tomorrow's prices based on today's prices. This result does not mean
that investors are making good predictions because the predictability of prices is due to the absence of changes in asset
prices on the market. Therefore, it will be difficult for one speculator to outperform the other. Overall, the results of this
study advocate for keeping assets. However, due to the small size of our sample and the specificity of the regulatory
framework for the West African regional stock exchange, it is advisable that an extension of this analysis be applied to
other emerging markets whereby a significant number of companies are listed in order to deepen the results and the best
portfolio management strategy.
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