
 

 

 

51 

Stock Selection in Emerging Stock Markets: Evidence 

from the East African Securities Exchange Markets 

Oliver Kasele Bakuka1 

1 PhD Candidate in Finance, Warocqué School of Business and Economics, Mons University, Belgium. 

 

Abstract 
 

From CAPM and Fama and French (1992, 1995) approach selecting stocks and construct 

portfolios that yield to outperform the benchmark in emerging markets, we use a sample of 

forty-one firms Nairobi Stock Exchange (NSE), twenty firms from Dar-Es-Salam Stock 

Exchange (DSE) and nine firms from Uganda Securities Exchange (USE), stretching from 2011 

to 2019 period. The stocks were sorted annually by size and book-to-market values into six 

portfolios that enable regressions on the CAPM model, Fama and French Three factor 

international and country-specific model, and world factors model. The objective is to 

determine whether it is possible to beat the benchmark from anomalies and to extend the 

domestic Fama and French model to international and world risk factors models. The results 

indicate that the Fama and French Three-factor model performs better than CAPM; some 

selected portfolios from Fama and French outperform the benchmark. Foreign risk factors due 

to cross-listing express little explanatory power from the original model, integration of market 

is far to be effective in the East African Securities market. 
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1 Introduction  

The stock selection raises a severe issue for investors in portfolio optimization. Ince (2014) 

stipulates that the decision of selecting attractive stocks for the short- and long-term investment is 

essential with the investor position in the role of equities. Thereby, the investors need a trustworthy 

tool in the selection proceeding, an effective and efficient system to get a competitive edge and 

perform stocks with less endeavor. 

Over the last recent years, the expansion of research in emerging finance markets has been 

remarkable. A particular aspect of this expansion relates that existing studies on emerging stock 

markets examine individual and institutional stock selection, see Claessens and al. (1998), Patel 

(1998), Achour and al. (1998, 1999a,b,c), Rouwenhorst (1999), Barry and al. (2002), Bekaert and 

Harvey (2003), Van der Hart et al. (2003), Deng & Xu (2011), Kisaka et al. (2015), Zakaria & 

Hashim (2017), Karp & Van Vuuren (2017). These studies show that stock selection strategies that 

perform well in developed markets likely generate significant outperformance in emerging markets. 

This assumption has captured the attention of some researchers who have tried to investigate the 

active allocation strategy by selecting stock for which a high return is expected related to the 

estimated risk premium. 

A particular aspect of this expansion is the surge of stock markets originating from African 

countries, a phenomenon that has never occurred before the 90s.  

According to Akileng et al. (2018a), Proparco (2010), the number of African stock markets has 

increased, ranging from 12 to 23 between 1990 and 2008 (financial crisis period), and cover the 

whole continent, their market capitalization has increased ninefold (see correlation below in 

Figure 1), and more than 2,000 companies are now listed. An example of these markets is 

Johannesburg Stock Market (South Africa), Egyptian Exchange (Egypt), Nigeria Stock 

Exchange (Nigeria), Nairobi Securities Exchange (Kenya), etc. Growing investor interest in 

acquiring shares in utility companies such as KenGen (energy) and Safaricom 

(telecommunications) in Kenya and banks as Zanaco in Zambia, for example, has allowed 

African states to make gains by successfully divesting extensive holdings in these companies. 

Thus, from this new trend on African stock markets, this paper's attention is turned to some 

stock markets in East Africa due to their emerging level. Some East African firms are interlisted 

on many East African Stock markets for financial flexibility and promote market liquidity for 

shareholders' benefit. IPOs have multiplied, allowing individual banks or companies to raise 

considerable capital, which demonstrates, without a doubt, the depth of local savings and the 
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interest of international and national investors for stock exchange2. The most significant market 

capitalization of around US$18.8 billion is the Nairobi Securities Exchange (NSE) of Kenya, 

followed by Tanzania at US$11 billion, Rwanda at just under US$2 billion, and Uganda at a 

value of US$7 billion3.  

There is evidence that exchange markets in East Africa got some reforms, adopting the 

Automated Trading Systems that allow central depository system (CDS) and live trading 

compared to other emerging African markets. Important foreign investors' growth enables a 

recorded increase in expected return. NSE (Nairobi Securities Exchange), DSE (Dar-Es-Salam 

Stock Exchange), USE (Uganda Securities Exchange), RSE (Rwanda Securities Exchange) are 

particularly challenging markets for stock selection in the East African Securities markets. A 

number of studies analyses the risk-return relationship at the NSE. By contrast, a lack of 

empirical evidence of value and size premium is faced in that market. A limit of studies on the 

Fama and French three-factor model has been achieved in Africa, especially in Kenya. Some 

relevant studies are Ondieki (2012), Hearn (2013), Muthoni (2013), Riro (2015), Ochere et al. 

(2018), Bulla (2020).  

Figure 1. Correlation between GDP, stock market capitalization, and turnover on African stock exchanges in 

20074 

 

                                                 
2 The interest of international investing take place from the fact that African stock markets are far from being 

integrated. We find the need standards’ implementation promoting the stock market integration and trade 

between African Securities exchange markets (Fish et Biekpe 2002, Irving 2005) 
3 Nairobi Stock Exchange, Annual Report, 2017. 

4 The surface area of the discs represents the capitalization of the various exchanges 
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Source: S&P, FMI, African Union, stock markets site 

The Covid-19 crisis is causing a slowdown in stock prices in African stock markets. Some 

investors panic and sell their shares, especially international investors who lighten their African 

securities portfolios. To further develop these markets, it is essential to free African savings, 

held captive by low-yielding assets and the lack of quality supply, and better capture portfolio 

investment flows. 

Interestingly, investment flows are essential to construct buying portfolios that outperform the 

benchmark and yield significant returns. Existing literature provides that value, earnings revisions, 

and momentum strategies generate substantial excess returns in emerging markets. Among others, 

van der Hart et al. (2005) argue that the value and the momentum strategies are significant in 

emerging markets, supporting behavioral explanations. The behavioral bias arises from the 

underestimation of long-term growth prospects. 

On the securities markets, an investor may have access to multiple data sources, so that processing 

all information could be complicated. Maktowitz H. (1959) documents that criteria to select and 

analyze a portfolio must guide an investor, trader, and investment manager to find out what is 

important and unimportant, the relevant and irrelevant, and depend on the nature of the investor. 

Thus, we should find a way to attract investors and offer them higher returns than the benchmark 

and diversify their risk by constructing portfolios based on stock ranking criteria. 

Therefore, this paper aims to select stocks and construct portfolios that enable them to 

outperform the benchmark by processing Fama and French three-factor model (country-specific 

one and international one) in East African Securities markets.  

 

The remainder of this paper is organized as follows: the second section discusses the relevant 

literature review on stock selection. The third section presents data and econometric approach, 

and the fourth section presents the results and discussions. 

 

2 Literature Review 

The literature on this issue, especially in stock selection and portfolio construction, is 

insufficient in African stock markets. Over the last few years, Africa has known an exciting 

prospect for emerging market investors, and it is no longer perceived as a hopeless continent in 

financial markets. New investors looking for investment or exchange-traded funds need to make 

efficient choices of activities or securities for future excess returns by adopting some investment 

strategies. Analysis by Van der Hart and al. (2003) based on securities from different countries 
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and an extensive set of selection strategies, document that value, momentum, and earnings 

revisions strategies help generate significant excess returns compared to strategies based on size 

and liquidity. Selecting stock based on multiple characteristics, implementing a prominent 

institutional investor's practice, and incorporating country selection can be great selection stock 

strategies. However, the latter bears the cost of increased risk. They suggest that in 

internationally diversified (but country-neutral) portfolios, value stocks outperform growth 

stocks, past winners (based on six-month momentum) beat past losers. Stocks with (relatively) 

high analysts’ earnings revisions outperform stocks with downward revisions. Van der Hart, de 

Zwart, & Van Dijk (2005) further extends by documenting that both emerging market risk and 

global risk factors do not explain the significant excess returns of selection strategies that arise 

from indicators of value, momentum, and earnings revisions. Their results show that from the 

momentum strategy, both underreaction and overreaction get effects. Stocks with high past 

earnings revisions maintain having high upward earnings revisions for twelve months after 

portfolio formation. 

 

Yu and al. (2014) document that stock is the most popular financial market investment. Hence, 

investors and researchers must find a method to select efficient stocks with significant expected 

returns from investment portfolios. Using principal component analysis (PCA) & Support 

Vector Machine (SVM) methods, they found the return of stocks selected is seemingly superior 

to the benchmark. 

 

Ince (2014), through the short-term stock selection with case-based reasoning technique, uses 

fundamental and technical analysis for the decision-making process, and his results show that 

the case-based reasoning techniques are better than the performance of other techniques in 

terms of classification accuracy, average return, Sharpe ratio, and ideal profit. Furthermore, 

Shen & Tzeng (2015) combine the soft computing model for value stock selection based on 

fundamental analysis to resolve the value stock selection problem, including the approximate 

overall approach based on dominance, formal concept analysis, and decision-making testing 

and evaluation laboratory technique. Their findings contribute to the in-depth understanding of 

the value stock selection problem in practice. 

 

Mitra Thakur, Bhattacharyya, & Sarkar (Mondal) (2018) examine, besides Markowitz return-

risk model for stock portfolio selection based on the historical return assets, the effect of 

historical return from many other critical factors that directly or indirectly influence the stock 

market. Using the fuzzy Delphi method and Dempster-Shafer evidence theory to rank the 

stocks, the outcome's performance is satisfactory compared with the assets' recent performance. 
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Whereas some studies consider a limited number of strategies of stock selection, stock 

performance and include stocks from only some emerging markets from Latin America, South 

Africa, East Africa, West Africa, and Asia (Achour et al., 1998, 1999a,b,c; Akileng, Ogwang, 

& Ssendyona, 2018; Beheshti, 2018), thus in this paper, we further examine the stock selection 

in emerging markets, particularly in the East African Securities Exchanges Markets. Compared 

to the studies mentioned above, we consider a Fama-French three-factor. We determine whether 

it is possible to beat the benchmark by taking anomalies from the empirical financial. Morel 

(2001) attempts to decide whether it can beat the stock return by taking advantage of anomalies 

using the Barra-type factor. He found that the factors that carried the most weight on the equity 

premium corroborated empirical studies' results. From the out sample simulated by Bayesian 

estimation, the model tested revealed operational and predictive power. The most important 

factors observed were market value, one-year performance, historical alpha, expected P/E 

(Price/Earnings), trading volume, and one-year price range. The accounting variables that 

explain the expected return are debt and capital intensiveness. There was a sector over the test 

period for six out of ten sectors. 

The seminal Fama and French (1992) paper intends to determine whether market excess returns, 

Size (Market capitalization), Earnings/Price (E/P), leverage, and book-to-market equity 

(BE/ME) in conjunction explain stock average excess returns using a cross-section framework. 

Although the variables appear to be individually significant in explaining risk premium, they 

suggest that size and book-to-market equity tend to assimilate the role of E/P and leverage. In 

conclusion, three factors, namely (i) market beta, (ii) size, and (iii) book-to-market, exhibit 

better statistical magnitude to explain stock excess return. In terms of market timing, small caps 

tend to outperform big caps stocks in a portfolio. Besides, higher book-to-market equity stocks 

do better than those with lower ones. 

Fama and French (1993) extend the (Fama & French, 1992) to both stock and bond markets, 

assuming that the latter is integrated. Furthermore, they use a time series approach to assess if 

variables related to the bond market (term, default premium) could explain common stock 

returns and vice versa. Their results suggest that the five covariates could jointly explain excess 

returns in stock and bond markets and integrated markets. In light of preceding, the (Fama & 

French, 1992, 1993) research has gained much academic literature intention. Hence, it has 

spurred research in asset pricing by adding more explanatory variables or implementing a new 

approach and a new modeling framework. Fama and French (2015) construct a five-factor 

model to extend Fama and French's (1993) three-factor. They add on the previous two variables 

(size and book-to-market factors), the profitability (RMW) and the investment (CMA), as 

proxies of average stock returns. The five-factor model performs more significantly than the 
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three-factor model, albeit its failure on small stocks' low leverage aspects. Furthermore, this 

model turns the three-factors model into becoming too redundant in the analyzed sample. 

Fama and French (1998) apply the implication from international asset pricing theory and 

stipulate under the null market integration hypothesis. It might be in all countries, one set of 

risk factors explaining expected returns. This assumption shows that using a world two-factor 

model with a book-to-market risk factor earns intercepts near zero and higher adjusted R 

squared than the world market factor alone. However, John M. Griffin (2002) argues that Fama 

and French (1998) do not compare the world factor model to country-specific models. The 

adding of country-specific factors could drive the explanation power of world factors.  

Our study adds to the existing literature in different major ways. First, the study period, which 

is nine years (2011-2019), makes it possible to select stocks through the test of Fama and French 

Model three factors5on East African securities. Second, the analysis finds the benefit of 

extending the three factors model to an international context. Finally, the study finds whether 

statistically significant abnormal returns in the selected portfolios are compared with the 

benchmark. 

3 Data & Methodology 

3.1. Data description and variables  

 

The database for analysis used in this paper consists of firms listed in the East African security 

Markets. Some firms are large, others small, and some form the market index for each year. 

Our sample is stretched for nine years, from 2011 up to 20196. Forty-one firms from NSE7, 

twenty firms from DSE (Dar-Es-Salam Stock Exchange), nine firms from USE (Uganda 

Securities Exchange); after adjustments. From these NSE companies, only seven are cross listed 

on DSE, USE. The companies cross-listed will serve to find the benefit of extending the three-

                                                 
5 Capital Asset Pricing Model (CAPM) has static characteristic from hypothesis of monoperiodicity that investments 

are restricted to only one period. This later involve stability of the firm’s financial structure. Knowing that 

changing in financial structure can affect capital risk and expected return, and that the CAPM cannot explain the 

relationship between a firm’s average stock returns and size, book-to-market (BE/ME), earnings/price (E/P), cash 

flow/price (C/P), the sales growth; there are anomalies. To capture these anomalies, Fama and French (1992) 

documented that the market beta does not explain the expected returns sufficiently and suggested size and the 

ratio of book-to-market equity. Thereby, Fama and French (1993) identifies three stock-market factors (Overall 

market factor, and factors related to firm size (SMB) and book-to-market (HML). 
6 The choice of this period (estimation’s long-time horizon) is led addressing the issue of potential estimate bias.  
7 The original data sample comprised sixty compagnies. Firms associated with missing or incomplete data were 

removed from the original sample to avoid any potential bias in the portfolios’ construction. 
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factor model to an international or regional context. Only the companies cross-listed to USE 

will account for analysis8.  

Some terms characterize each series of these shares, namely date, market capitalization or 

market value, shareholders equity, etc. To these are added the market index (Rm) and the risk-

free rate (Rf). 

The accounting data frequency is annual, and the information comes from the ORBIS database. 

The stock market characteristics were obtained from FACTSET monthly. According to risk 

factors, variables are reported in Table 2. 

The selected stock portfolios are sorted on size by median (the size breakpoint is the median 

stock market) and book-to-market equity ratio by high/middle/low (there are so value, neutral, 

and growth portfolios, the breakpoints are the 30th and 70th percentiles). Thus, we match two 

portfolios with size and book-to-market ratio (Fama and French, 1993). The intersection of the 

later portfolios leads to six portfolios9 depicted in Table 1. 

Table 1. Sorting of equity portfolios 

Market Cap 
Book to Market 

Below 0,3 Between 0,3 and 0,7 Above 0,7 

Below 0,5 Small/Low (S/L) Small/Medium (S/M) Small/High (S/H) 

Above 0,5 Big/Low (B/L) Big/Medium (B/M) Big/High (B/H) 

 
Table 2. Variables’ presentation 

Variables/ portfolios Description  

 Factors to CAPM model, and 

Fama & French three-factor 

model 

 

S/L Small Growth portfolio10 

S/M Small Neutral portfolio11 

S/H Small Value portfolio12 

B/L Big Growth portfolio13 

B/M Big Neutral portfolio14 

B/H Big Value portfolio15 

SMB Small minus Big, Size factor 1/3(S/L+S/M+S/H)-1/3(B/L+B/M+B/H) 

                                                 
8 This choice is led by data available on markets platform. 
9 The dependent variables for regression are excess returns on each of six portfolios. 
10 S/L: Small size and low book-to-market Portfolio 
11 S/M: Small size and medium book-to-market Portfolio 
12 S/H: Small size and high book-to-market Portfolio 
13 B/L: Big size and low book-to-market Portfolio 
14 B/M: Big size and medium book-to-market Portfolio 
15 B/H: Big size and high book-to-market Portfolio 
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HML High minus Low, Book-to-market factor 1/2(S/H+B/H)-1/2(S/L+B/L) 

Rf
16

 Risk-free rate 

Rm Market return17 

  

 

 

3.2. Models specification 

 

Following objectives of this paper, the original CAPM framework (Sharpe, 1964; Lintner, 

1965; Mossin 1966, Black, 1972) expresses the stock excess return as follows: 

 

 𝑅𝑝,𝑡 − 𝑅𝑓,𝑡 = 𝛼0,𝑖 + 𝛽1,𝑖(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝜀𝑖𝑡 (1) 

Where, 

𝑅𝑓,𝑡 is the risk-free rate 

𝛼𝑝 is the average monthly abnormal return and is assumed not to be significantly different 

from 0 if no abnormal returns. 

𝛽𝑝 is the regression parameter corresponding to the sensitivity of the stock i to the market 

 𝑅𝑝,𝑡 is the return of portfolio i at time t and computed as follows:  

 

 𝑅𝑖,𝑡 =  
𝑃𝑖,𝑡 − 𝑃𝑖,𝑡−1

𝑃𝑖,𝑡−1
 (2) 

𝑅𝑚,𝑡 is the market return at time t. 

 

To test any abnormal return of the selected portfolio, we regress the excess return (𝑅𝑖,𝑡 − 𝑅𝑓,𝑡) 

on the CAPM and the three-factor model Fama and French (1993). Thus, CAPM that presented 

in equation (1), is extended in (Fama and French, 1992,1993) by adding two more variables to 

account both for size (SMB) and market-to-book value (HML). 

 

Therefore, equation (1) is modified as follows: 

 

                                                 
16 3-Month Treasury Bill, FRED, Economic Research. https://fred.stlouisfed.org/series/DTB4WK  
17 Market return computed from NSE 20-Share Index. The NSE 20-Share index (used as a proxy for market 

index) is updated end of day on basis of twenty best compagnies listed in NSE according to their market 

capitalization, shares traded, number of deals and turnover. 

https://fred.stlouisfed.org/series/DTB4WK
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 𝑅𝑝𝑡 − 𝑅𝑓,𝑡 = 𝛼0,𝑖
18 + 𝛽𝑖,1(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝛽𝑖,2𝑆𝑀𝐵 + 𝛽𝑖,3 𝐻𝑀𝐿 + 𝜀𝑖𝑡 (3) 

Where, 

𝛼0,𝑖 𝛽𝑖,1  𝛽𝑖,2 𝛽𝑖,3 are the regression parameters and denote the stock portfolio's sensitivities 

concerning the market (𝑅𝑚,𝑡) 

𝑅𝑚,𝑡 − 𝑅𝑓,𝑡 represents the excess return of the market at time t 

𝑆𝑀𝐵 is the size factor at the time t computed as the difference between returns on small and 

large market capitalization (ME, stock price times shares outstanding) 

𝐻𝑀𝐿 is the book-to-market equity and computed as the difference between the returns on a 

portfolio of high-book-to-market-equity and low-book-to-market-equity (BE/ME19). 

 

To detect long-term abnormal-return models, Fama & French (1998), Barber and Lyon (1997), 

Kothari and Warner (1997) used some risk factors, namely, firm size, book-to-market ratio. In 

this paper, to know whether our selected portfolios outperform the benchmark. We cross-

sectional the portfolios' excess returns on the market risk premium, the size premium, and the 

value premium. We rely on Liu (2019) to find the difference between the selected portfolio 

average return from Fama and French model and the benchmark return. The null hypothesis is 

that the chosen portfolio does not exceed market benchmark returns20 over the same time. Thus, 

a two-tailed t-test is used to test the null hypothesis. 

The stocks from the sample are split into six portfolios in  

Figure 2. 

 

Figure 2. Number of firms in each portfolio by stock market21 

    
   

                                                 
18 If this intercept (Jensen’s Alpha) is positive, then, the selected portfolio performed better than the 

benchmark (NSE 20-share index) after controlling for the market, size and book-to-market. If it is significant 

(5% significance level), the regression model collapse to capture other factors to be priced.  
19 Book value of Equity t-1 / Market value of Equity t 
20 The portfolio benchmark returns are obtained from the NSE 20 Shares, DSE All Share and USE All Share. 
21 From 2011 to 2019 
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We follow Griffin (2002), to find the benefit of extending the three-factor model to an 

international/regional context. We compare domestic three-factor models to foreign factors. There, 

we add foreign risk factors to increase the explanation power of the original model. We then express 

first the domestic excess return by the world factors as follows:   

 

 𝑅𝑝𝑡 − 𝑅𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑖,1(𝑊𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝛽𝑖,2(𝑊𝑆𝑀𝐵) + 𝛽𝑖,2(𝑊𝐻𝑀𝐿) + 𝜀𝑖,𝑡 (4) 

From equation (4) the three world factors are described as the weighted average of country-specific 

components. For instance: 

 (𝑊𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) = 𝑎𝐷𝑡−1(𝐷𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝑎𝐹𝑡−1(𝐹𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) (5) 

In equation (5), 𝑎𝐷𝑡−1is the portion of the total market capitalization of the country corresponding 

to the domestic market in t-122 expressed in dollars conventionally23 and, 𝑎𝐹𝑡−1 represents the 

portion of the total market capitalization in t-1 corresponding to foreign market capitalization. 

Combining foreign and domestic factors lead to various impact on stock returns and allow the 

following international factor model: 

 

𝑅𝑝𝑡 − 𝑅𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑑𝑖,1(𝑎𝐷𝑡−1𝐷𝑅𝑚,𝑡 − 𝑅𝑓,𝑡 ) + 𝛽𝑑𝑖,2(𝑎𝐷𝑡−1𝐷𝑆𝑀𝐵)

+ 𝛽𝑑𝑖,3(𝑎𝐷𝑡−1𝐷𝐻𝑀𝐿) 

+𝛽𝑓𝑖,1(𝑎𝐹𝑡−1𝐹𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝛽𝑓𝑖,2(𝑎𝐹𝑡−1𝐹𝑆𝑀𝐵) + 𝛽𝑓𝑖,3(𝑎𝐹𝑡−1𝐹𝐻𝑀𝐿) + 𝜀𝑖,𝑡 

(6) 

   

4 Results and Analysis 
 

4.1. Descriptive statistics 

                                                 
22 The previous month 
23 Factors data from NSE are expressed in dollars 
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Descriptive statistics are reported in Table 3 relative to the four moments24 of each excess return 

portfolio (monthly and annually) to provide an overall profile to different stock portfolios for 

the three markets (NSE, DSE, USE). They suggest that although some excess returns seem 

normally distributed, most are not (See results on kurtosis and skewness25). In the NSE, the 

positive kurtosis indicates that our portfolio's distribution has heavier tails than the normal 

distribution, which means that extreme returns26 (not around to the mean returns) might occur 

more often than in the normal case. On DSE and USE, we find some negative kurtosis that 

expresses thin tails than the normal distribution. The positive skewness on NSE and USE 

indicates that the right tail is longer than the normal distribution, unlike DSE.  Both moments 

(positive kurtosis and positive skewness) are good signs because portfolios have more likely 

higher returns (fat and long tail on the right side) and fewer essential losses. Thus, less long tail 

on the left side than in the normal distribution. 

Considering the risk-adjusted performance, on average, the small-sized group outperformed the 

big-sized group. The portfolio B/H performed in the big-sized portfolio group, and S/L in the 

small-sized portfolio group, followed by the S/H portfolio. Further, in this paper, this 

performance will be compared to the benchmark.Figure 3 presents the six portfolios’ first 

moment over the study period. On NSE, in 2014, there is a decrease in excess return due to 

market volatility in that period (Miyajima and Shim, 2014). 

Figure 3. Average monthly excess returns by the securities exchange market 

 

                                                 
24 Mean, Variance, Skewness and Kurtosis 
25 Normal distributions imply kurtosis value close to three skewness value around zero.  
26 Fatter tail than Gaussian distribution (Leptokurtic) 
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The correlation matrix presented in Table 4 shows that all exogenous variables (three variables 

used as portfolio excess return proxies) have low correlations among them. Besides, there is a 

negative correlation between size and value premium on NSE, which means the small size is, 

the higher is the value. According to Fama & French (1992), this result is consistent according 

to small risky companies expecting having higher returns in long-term investment horizons. 

Unlike on DSE and NSE. 
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Table 3. Descriptive portfolios statistics and portfolio performance index on NSE, DSE, USE27 

NSE 

 S/L S/M S/H B/L B/M B/H Average 

Mean 9,16% 1,83% 2,62% 0,80% -3,83% 5,21% 2,63% 

Std. Dev. 37,79% 13,04% 13,43% 10,84% 18,99% 14,56%  

Skewness 0,8461 1,8498 2,6701 2,3215 0,1403 0,1403  

Kurtosis 0,7903 8,7421 11,7955 10,7965 9,6657 12,3871  

Max28 117,01% 70,87% 76,69% 57,29% 94,54% 77,58%  

Min29 -75,83% -40,23% -30,02% -46,83% -46,83% -46,83%  

Cumul. Returns 988,89% 197,25% 283,13% 86,32% -413,41% 562,52% 284,12% 

Sharpe Ratio 30 
24,24% 

 

14,03% 

 

19,51% 

 

7,38% 

 

-20,17% 

 

35,78% 

 
 

DSE 

Mean -111,70% 26,76% 29,60% 337,40% 137,70% 50,34%  

Std. Dev. 96,38% 5,90% 8,70% 245,07% 78,83% 51,82%  

Skewness -0,7522 -0,67707 -0,5889 0,7661 1,2331 2,8311  

Kurtosis -0,6876 -0,7322 -0,3928 -0,0836 1,2138 11,4660  

Max -12,72 34,98% 45,85% 1015,52% 385,75% 351,66%  

Min -335,99 14,90% 11,36% 38,17% 49,77% 8,27%  

Cumul. Returns -12054,05% 2889,58% 3196,54% 36439,37% 14871,73% 5436,31% 8461,58% 

Sharpe Ratio  -115,89% 453,65% 340,34% 137,67% 174,68% 97,12%  

USE 

Mean 33,15% 10,44% 11,46% 316,87% 20,05% 20,75% 68,79% 

Std. Dev. 49,42% 13,79% 8,01% 308,17% 13,23% 14,53%  

Skewness 1,0354 1,3173 1,1517 0,5694 1,0799 0,7096  

Kurtosis -0,2954 0,1951 0,3234 -1,0803 0,1344 -1,4236  

Max 160,21% 43,19% 33,00% 818,51% 59,41% 47,07%  

Min -3,33% -7,11% 4,45% 0,74% 5,83% 6,36%  

Cumul. Returns 3580,39% 1127,60% 1237,30% 34222,44% 2165,70% 7429,01% 7429,01% 

Sharpe Ratio  67,08% 75,71% 143,01% 102,82% 151,53% 142,77%  

 

 

Table 4. Correlation matrix among risk factors 

 NSE 

 Rm-Rf SMB HML 

                                                 
27 2011-2019 (Sample = 108) 
28 High % 
29 Low % 
30 Sharpe Ratio = (Ri-Rf)/𝜎𝑖. It measures risk-adjusted return (The excess portfolio return received per unit of 

standard deviation of returns. 
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Rm-Rf 1 0,03577 0,04715 

SMB  1 -0,26882 

HML   1 

  DSE  

Rm-Rf 1 -0,0164 -0,0320 

SMB  1 0,407 

HML   1 

  USE  

Rm-Rf 1 -0,06359 -0,0841 

SMB  1 0,4824 

HML   1 

 

 

4.2. Regression results 

Table 5. CAPM Estimation related to the six portfolios in the NSE, DSE, USE31 (2011-2019) 

NSE 

Variables 𝜶 & 𝜷 S/L S/M S/H B/L B/M B/H 

 𝜶𝟎𝒊 0,09111 

(0,03695) 

 

0,01961 

(0,01270) 

0,02837** 

(0,01303) 

0,00930 

(0,0105) 

-0,0395** 

(0,01853) 

0,05298*** 

(0,01421) 

Rmt - Rft 𝜷𝟏𝒊 -0,08527 

(0,82520) 

0,25874 

(0,28369) 
0,41211 

(0,29060) 

0,25060 

(0,23534) 

-0,23956 

(0,41392) 

0,17200 

(0,31740) 

R-squared 0,0001 0,0077 0,0186 0,0105 0,0031 0,0027 

Adjusted R-squared -0,0093 0,0077 0,0093 0,0012 -0,0062 -0,0066 

DSE 

 𝜶𝟎𝒊 
-1,1166*** 

(0,09311) 

0,26757*** 

(0,00570) 

0,29619*** 

(0,00818) 

3,37163*** 

(0,23605) 

1,37876*** 

(0,07471) 

0,50474*** 

(0,04866) 

Rmt - Rft 𝜷𝟏𝒊 
0,66888 

(1,68058) 

0,02647 

(0,10288) 

0,35444 

(0,14778) 

-3,80247 

(4,26030) 

2,79923 

(1,34839) 

2,21647 

(0,87831) 

R-squared 
0,0014 

 

0,0006 

 

0,0514 

 

0,0074 

 

0,0390 

 

0,0566 

 

Adjusted R-squared 
-0,0079 

 

-0,0088 

 

0,0425 

 

-0,0019 

 

0,0300 

 

0,0477 

 

   USE    

 𝜶𝟎𝒊 
0,33200*** 

(0,04759) 

 

0,10437*** 

(0,01332) 

0,11478*** 

(0,00751) 

3,16189*** 

(0,29205) 

0,20046*** 

(0,01278) 

0,20767*** 

(0,01393) 

                                                 
31 Observations: 108  
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Rmt - Rft 𝜷𝟏𝒊 
0,78572 

(0,85896) 

-0,05647 

(0,24057) 

0,35066 

(0,13557) 

-10,96386 

(5,27094) 

-0,10375 

(0,23069) 

0,33268 

(0,25150) 

R-squared 
0,0078 

 

0,0005 

 

0,05937 

 

0,0392 

 

0,0019 

 

0,0162 

 

Adjusted R-squared 
-0,0015 

 

-0,0089 

 

0,0504 

 

0,0301 

 

-0,0075 

 

0,0069 

 

Standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 

The regression outputs performed using the ordinary least squares estimation method are presented 

in Table 5. Among the six portfolios, three (S/L, S/M, B/L) fit CAPM assumptions in the Nairobi 

Securities Exchange (NSE), according to Jensen’s alpha significance, unlike in the DSE and USE, 

all six portfolios don’t fit the CAPM assumptions. This result is in line with Hearn and Piesse 

(2009), who argue that within Africa, Jensen alpha terms are not significant (P-value > 5%) and 

thus are statistically different from zero. Market betas are different among portfolios. S/H portfolio 

is more sensitive to the market than other portfolios, and his beta is greater positively than other 

betas. The negative beta signals low variation between portfolios and the market. However, no beta 

is greater than one (𝛽 > 1), making us consider that our portfolios do not seem to be more reactive 

to economic change and market news arrival. All the portfolio market premiums are statistically 

insignificant, implying that CAPM performs unfavorably. It appears that the NSE 20-share index 

(the benchmark proxy) fails to explain portfolio returns, even if portfolios are well diversified and 

faced with international market movements. 

 

Considering the R-squared and Adjusted R-squared measures, the market risk does not play a key 

role in explaining stock portfolio risk in the NSE, DSE, and USE. The CAPM predicts poorly the 

excess portfolio return variation. 

 

Table 6. Fama and French Three factors model32 (NSE, DSE, USE) 

NSE 

Variables 𝜶 & 𝜷 S/L S/M S/H B/L B/M B/H 

 𝜶𝟎𝒊 0,04751* 

(0,01695) 

 

0,00198 

(0,01153) 

0,00206 

(0,00903) 

0,00873 

(0,01056) 

-0,01136 

(0,01624) 

0,05418*** 

(0,01453) 

Rmt - Rft 𝜷𝟏𝒊 0,04594 

(0,36710) 

0,15137 

(0,24971) 

0,19888 

(0,19565) 

0,29024 

(0,22876) 

-0,03133 

(0,35168) 

0,13729 

(0,31484) 

 

SMB 𝜷𝟐𝒊 0,83822*** 

(0,13149) 

0,50168*** 

(0,08944) 

0,84232*** 

(0,07008) 

-0,02749 

(0,08193) 

-0,83867*** 

(0,12596) 

0,00840 

(0,11277) 

        

HML 𝜷𝟑𝒊 -1,16378*** 

(0,11113) 

0,19128** 

(0,07559) 

0,50417*** 

(0,05923) 

-0,17168** 

(0,06925) 

-0,45699*** 

(0,10646) 

0,16035* 

(0,09531) 

                                                 
32 Observations: 108 
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R-squared 
0,8078 0,2535 

 

0,5680 

 

0,0923 

 

0,3013 

 

0,0472 

 

Adjusted R-square 
0,8023 0,2320 

 

0,5556 

 

0,0661 

 

0,2811 

 

0,0198 

 

DSE 

 𝜶𝟎𝒊 0,11582 

(0,14540) 

 

0,22905*** 

(0,00759) 

0,27736*** 

(0,01528) 

0,09752 

(0,06619) 

0,58872*** 

(0,14168) 

-0,0640 

(0,08926) 

Rmt - Rft 𝜷𝟏𝒊 2,68728 

(1,20800) 

-0,14871** 

(0,06309) 

0,18736 

(0,12695) 

-0,79958 

(0,54992) 

1,82519 

(1,17708) 

1,70033** 

(0,74159) 

 

SMB 𝜷𝟐𝒊 0,89591*** 

(0,08591) 

-0,04265*** 

(0,00448) 

-0,03150*** 

(0,00902) 

-1,28657*** 

(0,03910) 

-0,53250*** 

(0,08371) 

-0,35916*** 

(0,05274) 

        

HML 𝜷𝟑𝒊 -0,69054*** 

(0,08428) 

0,06060*** 

(0,00440) 

0,05797*** 

(0,00885) 

-1,07738*** 

(0,03836) 

0,33132*** 

(0,08212) 

0,17409*** 

(0,05174) 

R-squared 
0,5144 

 

0,6461 

 

0,3412 

 

0,9844 0,3107 

 

0,3670 

 

Adjusted R-square 
0,5004 

 

0,6359 

 

0,3222 

 

0,9839 0,2909 

 

 

0,3488 

USE 

 𝜶𝟎𝒊 0,31409*** 

(0,00790) 

 

0,12094*** 

(0,02003) 

 

0,14842*** 

(0,01042) 

0,07499*** 

(0,01360) 

0,26780*** 

(0,01902) 

0,24066*** 

(0,00659) 

Rmt - Rft 𝜷𝟏𝒊 -0,06334 

(0,08308) 

-0,22773 

(0,21045) 

0,19338* 

(0,10956) 

0,26139* 

(0,14295) 

-0,36374* 

(0,19988) 

0,00466 

(0,06928) 

 

SMB 𝜷𝟐𝒊 1,85053*** 

(0,02165) 

0,23272 

(0,05486) 

0,08553** 

(0,02856) 

-1,32793*** 

(0,03726) 

0,05965 

(0,05210) 

0,43706*** 

(0,01806) 

        

HML 𝜷𝟑𝒊 -1,18563 

(0,01665) 

-0,13723*** 

(0,04218) 

-0,03306 

(0,02196) 

-1,10398*** 

(0,02865) 
0,00461 

(0,04006) 

 

-0,25655*** 

(0,01388) 

R-squared 
0,9912 

 

0,2830 0,4241 

 

0,9993 

 

0,2975 

 

0,9300 

 

Adjusted R-square 
0,9910 

 

0,2623 

 

0,4075 

 

0,9993 

 

0,2773 0,9279 

 

Standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 

Compared with CAPM, the Fama and French model estimation (Table 6) earn to improve R-squared 

relative to each risk factor. Jensen’s alpha is not significant for four portfolios33 (S/M, S/H, B/L, 

B/M), meaning that the return is overestimated. The Fama and French model capture a portion of 

systematic risk proxied by SMB and HML risk factors. The market premium remains not 

significant. Besides, size premium and value are significant. SMB beta and HML beta are slightly 

greater positively for the S/H portfolio than others. Thus, it seems likely that using Fama and French 

                                                 
33 Comparing to three portfolios in CAPM 
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allows us to realize returns abnormally high (alpha) relative to the CAPM in Nairobi Securities 

Exchange in compensation for additional risk factors. 

4.3. T-Test, Comparison between selected portfolios performance with the benchmark 

performance (NSE, DSE, USE) 

 
Table 7. Comparison Test, Two different samples 

NSE 

 N Mean Std. Dev. T-stat 

S/L – Bench. 108 0,0916*** 0,3779 2,6310 

S/M – Bench. 108 0,0234* 0,1304 1,7634 

S/H – Bench. 108 0,0314** 0,1343 2,2984 

B/L – Bench. 108 0,0132 0,1084 1,1676 

B/M – Bench. 108 -0,0330* 0,1899 -1,7530 

B/H – Bench. 108 0,0573*** 0,1456 3,8951 

DSE 

S/L – Bench. 108 -1,1170*** 0,9638 -12,0174 

S/M – Bench. 108 0,2675** 0,0589 34,3663 

S/H – Bench. 108 0,2959*** 0,0869 29,8528 

B/L – Bench. 108 3,3740** 2,4506 14,3067 

B/M – Bench. 108 1,3770*** 0,7882 18,1166 

B/H – Bench. 108 0,5033*** 0,5182 10,0485 

USE 

S/L – Bench. 108 0,3315** 0,4941 6,9406 

S/M – Bench. 108 0,1044*** 0,1379 7,3397 

S/H – Bench. 108 0,1145*** 0,0801 12,2716 

B/L – Bench. 108 3,1687** 3,0817 10,6866 

B/M – Bench. 108 0,2005*** 0,1323 14,5613 

B/H – Bench. 108 0,2074** 0,1453 13,8967 

 

***p<0.01, **p<0.05, *p<0.1 

 

From six portfolios, we find from T-Test in Table 7 that five portfolios on NSE (S/L, S/M, S/H, 

B/M, B/H) outperform the benchmark range from 2011 to 2019. This result is consistent with 

Barber and Lyon (1997), Fama and French (1996). On DSE and USE, all portfolios outperform the 

market. Some firms34 in these markets see their performance explode from one month to the next, 

which affects the behavior of returns of established portfolios. This involvement that the 

                                                 
34 For instance, British American Tobacco Uganda firm from USE 
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unprecedented increase in a firm's returns can draw the performance of the other securities in the 

portfolio. 

 

4.4. Which model better fits the data using Fama and French three-factor: Domestic risk 

factors, international risk factors, or world risk factors? 

 

We analyze in Table 8, the benefits to extend the Fama and French domestic three-factor to 

international and world risk factors. The East African securities markets are not still integrated. 

Furthermore, reforms and measures in the East African Community (EAC) encouraged the cross-

listing initiative that leads companies to cross over from one security market to another one. The 

EAC capital markets plan a road map for financial market integration.  

 

We show in this section benefits of segmentation versus integration for selected portfolios from the 

adapted approach Fama and French three-factor. According to regression for domestic factors, the 

domestic factors model fits well; the Jensen’s alpha is not significant for all portfolios (S/L, S/M, 

S/H, B/L, B/M). The sample takes into account only seven firms primarily listed on NSE and 

USE35. B/H portfolio does not appear as there are no firms with large size and high book-to-market. 

 

In addition, in the international risk factors model combining domestic and international factors, the 

Fama and French three factors fit the model. Still, only domestic SMB and HML are significant. 

Foreign factors present little explanatory power to the model. Besides, regressions for portfolios 

show that domestic factor and international factor models explain much more time-series in excess 

return than the world factor model. The international risk factors model increases R-squared than 

the domestic risk factors model; moreover, the world risk factors model does not improve R-

squared. This result, in marge with Griffin (2002) but using regressions with intercepts, indicates 

that African stock markets are far from being integrated. Although, we find incitation of stock cross-

listing, which prevents market segmentation. Since we find some multinational firms that are cross 

listed, integration should not be effective. Financial exchanges with the outside world could increase 

to the detriment of regional exchanges. 

 

Table 8. Regression of world factors, international factors, and domestic factors using Fama & French 

FIRMS36 PRIMARY LISTED ON NSE (DOMESTIC FACTORS) 

                                                 
35 Some firms primary listed on NSE are cross listed on DSE. As they are few (less than four). We did not take 

into account cross listing on DSE. 
36 Seven firms primary listed on NSE, are cross listed  
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Variables 𝜶 & 𝜷 S/L S/M S/H B/L B/M  

 𝜶𝟎𝒊 0,00199 

(0,00574) 

-0,01908 

(0,01414) 

0,00158 

(0,01120) 

-0,00041 

(0,00867) 

-0,01510 

(0,01502) 

 

Rmt - Rft 𝜷𝟏𝒊 0,03281 

(0,11618) 

0,22599*** 

(0,28599) 

0,05253 

(0,22658) 

0,01972 

(0,17539) 

0,29162 

(0,30379) 

 

DSMB 𝜷𝟐𝒊 1,39128*** 

(0,03125) 

0,48685*** 

(0,07692) 

1,53812*** 

(0,06094) 

0,14683*** 

(0,04717) 

0,26942*** 

(0,08171) 

 

DHML 𝜷𝟑𝒊 -0,97633*** 

(0,01870) 

-0,13679 

(0,04603) 

0,86195*** 

(0,03647) 

-0,16171*** 

(0,02823) 

-0,08946* 

(0,04889) 

 

R-squared 
0,9706 

 

0,2876 

 

0,9494 

 

0,2458 

 

0,1088 

 

 

Adjusted R-square 
0,9697 

 

0,2670 

 

0,9479 

 

0,2241 

 

0,0831 

 

 

NSE FIRMS CROSS-LISTED ON USE (INTERNATIONAL FACTORS) 

 𝜶𝟎𝒊 0,01119 

(0,01535) 

-0,04272 

(0,037793) 

0,02663 

(0,02993) 

0,01543 

(0,02314) 

-0,02038 

(0,04017316) 

 

D(Rmt - Rft) 𝜷𝟏𝒊 0,00659 

(0,12131) 

0,29824 

(0,29865) 

0,02845 

(0,23653) 

0,02186 

(0,18286) 

0,31142 

(0,31746) 

 

D(SMB) 𝜷𝟐𝒊 1,39273*** 

(0,03218) 

0,47047*** 

(0,07923) 

1,53889*** 

(0,06275) 

0,14613*** 

(0,04851) 

0,25594*** 

(0,08422) 

 

D(HML) 𝜷𝟑𝒊 -0,97897*** 

(0,01918) 

-0,12954*** 

(0,04722) 

0,85719*** 

(0,03739) 

-0,16383*** 

(0,02891) 

-0,08749* 

(0,05019) 

 

F(Rmt - Rft) 𝜷𝟒𝒊 0,07397 

(0,10000) 

0,07295 

(0,24619) 

0,03174 

(0,19498) 

-0,04222 

(0,15074) 

0,22089 

(0,26169) 

 

F(SMB) 𝜷𝟓𝒊 0,04966 

(0,06149) 

-0,14358 

(0,15138) 

0,05661 

(0,11989) 

0,00695 

(0,09269) 

-0,04426 

(0,16091) 

 

F(HML) 𝜷𝟔𝒊 0,02081 

(0,04436) 

-0,06868 

(0,10921) 

-0,04561 

(0,08649) 

-0,06643 

(0,06687) 

-0,02705 

(0,11608) 

 

R-squared 
0,9704 

 

0,2954 

 

0,9500 

 

0,2565 

 

0,1174 

 

 

Adjusted R-square 
0,9692 0,2536 

 

0,9470 

 

0,2123 

 

0,0650 

 

 

WORLD FACTORS 

 𝜶𝟎𝒊 0,38553*** 

 

(0,03388) 

0,09151*** 

(0,02372) 

0,24893*** 

(0,02847) 

0,05285*** 

(0,01372) 

0,05114** 

(0,02368) 

 

Rmt - Rft 𝜷𝟏𝒊 -0,07172 

(0,44830) 

0,14773 

(0,31388) 

-0,63523* 

(0,37674) 

0,01266 

(0,18153) 

0,24408** 

(0,31337) 

 

SMB 𝜷𝟐𝒊 1,48303*** 

(0,20260) 

0,59951*** 

(0,14185) 

2,89922*** 

(0,17026) 

0,15570* 

(0,08204) 

0,34605** 

(0,14162) 

 

HML 𝜷𝟑𝒊 -1,34465*** 

(0,12601) 

-0,15200* 

(0,08822) 

1,52571*** 

(0,10589) 

-0,26439*** 

(0,05102) 

-0,11827 

(0,08808) 

 

R-squared 
0,5716 

 

0,1595 

 

0,8630 

 

0,2087 

 

0,0712 

 

 

 

Adjusted R-square 
0,5593 

 

0,1353 

 

0,8591 

 

0,1859 

 

0,0445 

 

 

 

Standard errors in parentheses 

***p<0.01, **p<0.05, *p<0.1 
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Conclusion 

The aim of this paper was to select stocks and construct portfolios that yield to outperform the 

benchmark by processing the Fama and French three-factor model in East African Securities 

markets, particularly in Nairobi Securities Exchange markets during the period from 2011 to 2019. 

Regression analyses performed using the ordinary least squares method suggest more betas are 

significantly different to zero in Fama and French model than in CAPM. The additional variables 

(SMB and HML) improved the adjusted R-squared measure that accounts for freedom degrees. 

Thus, all things being equal elsewhere (in the absence of collinearity, heteroscedasticity, and 

autocorrelation), adding SMB and HML to the market model is relevant to explain the stock 

portfolio excess returns. Furthermore, the study finds statistically significant abnormal returns in 

the selected portfolios compared with the benchmark. From these findings in this study, we can 

conclude about the structure of the NSE, DSE, USE market, useful for investors according to stock 

selection and portfolios construction to maximize their wealth in active portfolio management. As 

in developed markets, we find that small firms outperform large firms in East African stock markets, 

and book-to-market value factor have explanatory power. The domestic risk factors have more 

explanatory power than the international and world risk factor model. By cross listing, the East 

African Security markets prevent segmentation and are on the road to integration. 
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