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ABSTRACT

The study of financial markets can be performed by an aggregation of the study 
of principal sectors that make up the latter. In this paper a sectorial approach is 
proposed by building sectorial portfolios to give a global insight to investors on JSE 
(Johannesburg Stock Exchange). Four portfolios are built: maximum Sharpe ratio 
portfolio, maximum Sortino ratio, maximum Calmar ratio portfolio and maximum 
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CVaR ratio, for the eight chosen sectors on South Africa Stock Market. Portfolios 
are built on four different optimization frameworks. The data are taken on Yahoo 
Financial website from 1st March 2020 to 1st March 2024. The evaluation of port-
folio performance is done based on their cumulative returns and their Ulcer index 
ratio over the training and test period for each sector. Based on the results obtained, 
the best portfolio is identified for each sector. The results provide useful insights for 
investors with the selection and allocation strategies based on the current profitability 
and risk associated with investment in the stocks of the chosen sectors of the JSE.

INTRODUCTION

A financial market can be defined as a large portfolio that contains all the as-
sets available on the market in question. Then it can be interesting to study how 
portfolios behave to understand the market better and potentially identify the best 
investment opportunities. To capitalize on these opportunities, it is crucial to achieve 
the optimal balance between risk and return strategically. Markowitz associated 
risk with the variance in the value of a portfolio (Markowitz, 1952). To avoid risk, 
he derived optimized portfolios (Markowitz, 1959). His approach is appealing and 
intuitive but taking variance as a risk measure penalizes both upside and downside 
risk. However, investors are more interested in downside risk (Mao, 1970). Then, 
it is more appropriate to assess portfolio risk using downside risk measures. The 
downside risk is an estimation of a security's potential loss in value due to a decline 
in market conditions (Kumaran, 2013). For example, concerning downside risk 
measures, we have semi-​variance, maximum drawdown, VaR, CVaR, etc (Jaaman et 
al., 2011, Markowitz et al., 2019). Several optimization frameworks can be derived 
from these downside risk measures (Sivnarain, 2017).

This study operates within four optimization frameworks: mean-​variance, 
mean-​semi variance, mean-​maximum drawdown, and mean-​CVaR. The portfolios 
are constructed by maximizing the Sortino, Sharpe, Calmar, and CVaR ratios. The 
historical stock data was scrapped from the Yahoo Finance website from ‘01-​04-​
2020’ to ‘01-​04-​2024’. The data was divided into two periods; the first one from 
‘01-​04-​2020’ to ’01-​04-​2023’ denotes the training period, and the second one from 
’01-​04-​2023’ to ’01-​04-​2024’ denotes the test period. This choice is motivated by 
the stump articles used in our work (Sen & Dutta, 2022; Sen et al., 2023). Fur-
thermore, we believe that a 3-​year training period is sufficient to capture trends 
and cycles in the evolution of market asset prices. The choice of 1-​year test period 
could be motivated by the desire to observe the power of the model trained over a 
reasonable period of the same scale. The portfolio weights are computed and exhib-
ited in graphical and tabular forms. The non-​compounded cumulative returns and 
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