
	Forward

	This eBook was prepared to assist rational risk averse investors to reach smart and wise decisions if they are to purchase shares in Companies that are quoted in the Nairobi Stock Exchange. The classification of Companies as done by the NSE assisted us in that we used the same categorization as our Asset Classes. We did computations for 55 companies with an exception of a few due to lack of trading data. The excluded companies were Kurwitu Ventures Ltd. Kenya Orchards, Mumias Sugar Company and ABSA’s New Gold ETF.

	Our eBook begins by ranking the companies in the NSE by decreasing order of their calculated Expected Annualized Returns and the respective Risks as calculated by the Expected Annualized Standard Deviation metric. This ranking will help an investor in a snapshot to know the rank under which their favorite companies fall. The ranking will also help an investor to know the actual order that the other companies follow, something that many investors do not think about.

	Many Finance professionals will bend towards the use of the Sharpe’s Ratio in the determination of finding Optimal Portfolios. We have taken this approach as well and done our calculations in three parts for each asset class. The first calculation was to determine the portfolio that maximizes Sharpe’s Ratio for each Asset Class in the NSE. The second calculation determined the portfolio that minimizes the Variance and the last calculation determined the portfolio that maximizes the Expected Annual Returns. From these three major calculations, an investor can decide on which portfolio they could take and how they would allocate their funds if they are to invest in a particular Asset Class.

	From the result that we obtained by ranking companies by order of decreasing Expected Annualized Returns, we picked the top 15 companies and ran our quadratic programming calculations once more. We then obtained a new Class of top company performers which produced very interesting results. We hope that you will get insight by looking at the results of the top performers Class. A majority of companies however are not doing very well in the NSE but we hope that our investors will find value from the result of our calculations here.

	We appreciate that not all possible portfolios can be created, calculations done and everything put down on paper. Investing in quoted companies is also an issue of personal tastes. If you would like to have the calculations done on the picks that you can select from companies in the NSE feel welcome to write to us. An interesting possibility is construction of a portfolio that will produce a specific expected annual return regardless of the risk. Such and other variations can only be set by an investor. Feel free and get to us with your feelings and let us do the calculations for you so that you can take well informed, smart and intelligent decisions.

	                                                      Robert George

	Mathematics and Financial theory behind the Calculations

	The mean variance model of portfolio choice is well described and explained in a couple of finance textbooks. Markowitz reduced the optimisation problem to that of finding mean - variance efficient portfolios, with efficient points having the highest expected return for a given level of risk. Risk or Volatility is measured by a porfolio’s variance (or more strictly by the square root of variance which is the standard deviation). We have used two ideas in developing the portfolio models for a set of assets:

	
		The mean and variance of returns for the portfolios;

		The parallel representation of portfolios in risk return space



	We have in all cases assumed that the portfolio was fully invested by imposing the restriction that the weights of the holdings in different asset () must add up to 100%, that is NO SHORT SELLING.

	Given any set of risky assets and a set of weights that describe how the portfolio investment is split, the general formulas for n assets are:

	Portfolio return:             E()      =      

	Portfolio variance:             Var()   =     =  where  Cov (i,i)   = 

	where E() denotes the expected return for the i th asset, and  is the risk standard deviation of returns for the i th asset. As the formula shows, portfolio variance is a quadratic function of the portfolio weights. The portfolio risk, as measured by standard deviation, is the square root of the variance.

	In our analysis, we made use of excellent Microsoft Excel’s Solver Add in in obtaining the three major parts of our calculation as explained in the forward above. Again these were;

	
		Maximisation of Sharpe’s Ratio


		Minimisation of Variance and

		Maximisation of the Expected Return



	You will notice that each section of Asset Class results has three strategies. The three strategic options show how scarce financial resources of the investor can be allocated amongst the securities in the respective class. As a condition and as stated above, the respective allocations add up to 100%

	Using Microsoft Excel, we let expected returns and portfolio weights be represented by column vectors denoted as e and w respectively. The row vector transpose are denoted and   respectively and the variance covariance terms by the matrix V. The calculations were easily implemented with Excel’s array functions:

	                               Excel formula

	Portfolio return:                         =SUMPRODUCT(w,e)

	Portfolio variance                    =MMULT(TRANSPOSE(w),MMULT(V,w))

	Additionally, we had to annualize both the Daily Returns and the Standard deviation this way:

	Annual Returns =   x   . 

	Annual Standard Deviation = standard deviation of returns x 

	Sharpe’s Ratio is a metric used in finance to evaluate the risk adjusted return of an investment. It essentially measures how much excess return an investment generates for each unit of risk taken, relative to a risk free investment. A higher Sharpe ratio generally indicates better risk adjusted performance.

	Sharpe’s Ratio       =      

	Key Assumptions in the Calculations

	
		A Risk Free Rate of 10%, was used, being the 91 days treasury bills rate in Dec 2024  in calculating Sharpe’s Ratio.

		Daily Closing shares price data was used for all companies evaluated.

		Data spanning almost 4 years was used up to 19th May 2025 going backwards

		A trading year was assumed to have 252 trading days



	Company performance by Expected Annualized Return
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				Position

				Company

				Return

				Std Dev

				Sector

		

		
				1

				Kenya Airways

				86.84%

				82.19%

				Commercial & Services

		

		
				2

				Kapchoruar Tea Kenya

				37.21%

				56.17%

				Agriculture

		

		
				3

				East African Portland Cement

				33.16%

				76.85%

				Construction & Allied






