
    
      
        
          
        
      

    


Forward

This eBook was prepared to assist rational investors to reach smart and wise decisions if they are to invest in Companies that are quoted at the London Stock Exchange. It is also a handy companion for students of Economics, Finance, Business Studies and Accounting. We did our computations focusing on the cream of the UK’s public companies, the FTSE 100 Constituents.

Many Finance professionals will bend towards the use of Sharpe Ratio in the process of constructing 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 Ratio for each Asset Class (Main Sectors), using monthly data of all top companies as listed at the LSE from January 2021 to the end of September 2025. The second calculation determined the portfolio that minimizes Variance, and the last calculation determined the portfolio that maximizes Expected Returns. From these three major calculations, an investor can know on how to allocate their funds by executing a particular strategy. Our Illustrative example; however, includes equal division of available resources as many people do and compares the result of doing that with the two other strategies. Tables showing calculations of Returns, Risk and Dividends of all the constituents have been provided as an appendix in the final pages of the eBook.

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 at the LSE, 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.

In order to obtain a very quick overview of the real content of this eBook, I suggest that you follow the reading steps as outlined on page 3. This way you will have acquainted yourself with the heart of funds optimization strategies which is the core substance of the eBook within a very short time.

Lastly, compliments go to Harry Markowitz and William F. Sharpe;1990 Nobel Prize winners, for their magnificent contributions in financial economics of which the eBook is, a direct application of their works.

Robert George
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How to make best from this eBook
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Many people find mathematical calculations daunting and intimidating. This eBook is not about performing the complex and difficult to imagine mathematical calculations you may think about especially after reading the next section of the eBook. Whilst the underlying mathematical and financial calculations may appear complex, the end results are very easy to grasp for any average reader to comprehend and apply. The computer has done all the calculations for you and yours is just to read the output of the underlying complex calculations.

In order to ensure that the contents of this work are clearly understood and provides the desired insights, tabular presentations and graphs have been provided all through to achieve these goals. This we hope will achieve all our desired ends for the reader. Since the eBook is quite lengthy, you may follow the suggested approach below to get a quick overview of what the financial goals of the eBook are really are.

Suggested reading order


	Open two files of the eBook on your laptop or desktop computers side by side (you may open with Microsoft Edge).

	On the first file, scroll to page 8, the page showing a chart of returns vs risks for all economic sectors and study it for a while.

	On the second file scroll to a particular sector of interest, say banking sector on page 24 and read.

	Open another sector of interest say Healthcare on the second file by scrolling to its details on page 28 and read the two pages dedicated to the sector.

	Read about the other sectors holding the first file constant which can make your reference point on sector returns vs risk. Since the content is bulky you may read about other sectors later on.

	Read the illustrative example on page 37 from the second file.

	Read any of the tables at the appendix, maybe you can begin with market capitalizations table on page 56.



I feel that if you follow the suggested approach above, you will cover a very great deal on the concepts and insights about investing in the great companies of the UK.

Further Work

For tailored strategies regarding portfolio construction and other related analyses, you may contact us using details on the last page of the eBook. We will be available to answer your queries and help where we can.

I wish you a happy reading.
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Mathematics and Financial theory behind the Calculations
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The mean variance model of portfolio choice is well described and explained in a couple of finance textbooks. Markowitz reduced the optimization 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 portfolio’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 ([image: ]) 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([image: ]) = [image: ]

Portfolio variance:   Var([image: ])  =   [image: ]  = [image: ] where  Cov (i,i)  = [image: ]

where E([image: ]) denotes the expected return for the i th asset, and [image: ] 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;


	Maximization of Sharpe Ratio

	Minimization of Variance and

	Maximization 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 [image: ]and [image: ]  respectively and the variance covariance terms by the matrix V. The calculations were easily implemented with Excel’s array functions:


Excel formula



Portfolio return: [image: ]    =SUMPRODUCT(w,e)

Portfolio variance  [image: ]   =MMULT(TRANSPOSE(w),MMULT(V,w))

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

Annual Returns = [image: ]  x  [image: ]. 

Annual Standard Deviation = standard deviation of returns x [image: ]

Sharpe 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 Ratio  = [image: ]

Key Assumptions in the Calculations


	A Risk Free Rate [image: ]of 3.166% was used in the calculations, this being the average 3 months treasury bills rate from January 2021 to September 2025 in calculating Sharpe Ratio.

	Monthly Closing shares price data was used for all constituents evaluated.

	The market return of the FTSE 100 Index was calculated to be 8.579% in that period and this figure was used in calculating the cost of equity for all FTSE 100 constituents on page 56.

	Monthly data from January 2021 to September 2025 was used for all FTSE 100 constituents.
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FTSE 100 Constituents and the index
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Index


	
Annualized

Return


	
Std

Deviation


	
Regression

Line


	
Comments





	FTSE 100

	8.58%

	9.60%

	Y = 37.09 X + 6552.97

	S&P 100 showed a higher return by about 7 %. Correlation of Returns of the two indices was 0.499




	S&P 100

	15.64%

	15.95%

	Y = 23.29 X + 1571.66











Interpretation and Insights:


  S&P 100 Superior Performance: The US index delivered nearly double the Annualized return of the UK index (a 7% difference). The S&P 100 experienced steeper growth and outperformed the FTSE 100 significantly.

  Higher Risk, Higher Return: The superior returns of the S&P 100 were accompanied by higher volatility (risk). The FTSE 100 provided smoother, more stable growth.


  Diversification Benefits: The moderate correlation (0.499) indicates that holding both indices in a portfolio can provide diversification benefits, as they do not move perfectly in lockstep.



FTSE 100 Constituents Returns Scatter Plot

[image: ]

Return–risk patterns across the FTSE 100 show clear sector-driven performance differences. Energy and defense-related firms delivered the strongest risk-adjusted outcomes, led by Metlen Energy & Metals, Rolls-Royce, and Babcock International, all of which combined above-average annualized returns with comparatively favorable Sharpe ratios. Their results reflect strong commodity cycles, robust demand for aerospace and engineering services, and operational restructuring.

Financials and insurers produced moderate but stable returns. Companies such as Beazley and Admiral stood out for delivering resilience with controlled volatility, contributing positively to diversification within a multi-sector portfolio. Consumer-facing sectors—retail, food producers, and media—showed mixed results, with generally lower return profiles and higher variability of earnings relative to risk taken.

The weakest performance emerged from Renewables, Utilities, and Telecoms, where firms such as SSE, Vodafone, and several infrastructure-heavy businesses generated low or negative risk-adjusted returns amid regulatory pressure, rising financing costs, and slower-than-expected growth.

The details of calculations of FTSE100 constituents returns and risks are shown on the table on page 52.
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Sector Returns Jan 2021 – Sep 2025 (Sharpe Ratio Maximized)
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Key Observations and Insights:


  Highest Return: The Industrial sector offered the highest expected return, approaching 30%. It also carried moderate-to-high risk (around 0.8% standard deviation). The Metals & Mining sector was close behind in returns (around 20%), but also with the highest risk (over 3.0% standard deviation).

  Best Risk-Adjusted Return: The cluster of sectors with moderate risk (around 1.0% to 1.5% standard deviation) but strong returns (15% to 20%) appears to offer the best balance. This includes Insurance, Telecoms, Investment, Energy, and Banking.


  Lowest Risk: Sectors with the lowest risk were Consumer Goods, Energy, and Insurance (all below 0.5% standard deviation), offering moderate returns of 10% to 15%.


  Poor Risk-Return Profile: The Construction sector provided the lowest returns of all, despite having high risk (over 3.0% standard deviation). This makes it the least attractive sector based purely on this chart's metrics.


  Actionable Insight: The optimal sector depends on your risk appetite. For growth, Industrials or Metals & Mining were the clear choices. For a balanced portfolio, the cluster of stable, moderate-risk financial and utilities sector present the best risk-adjusted opportunities.  



Summary Results by Main Sectors (Ordered by Sharpe Ratio)



	
	
	
	Strategy

	



	
	(Jan 2021 - Sep 2025 data)

	
	Maximize

	
	Maximize

	



	
	
	
	Sharpe

	Minimize

	Expected

	



	Position

	
	No.

	Ratio

	Variance

	Return

	Comments




	1

	Industrial Sector

	14

	
	
	
	



	
	Sharpe Ratio

	
	33.3

	22.6

	8.7

	Top Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	28.4%

	17.0%

	62.6%




	
	Portfolio Risk  - σp

	
	0.8%

	0.6%

	6.9%




	2

	Consumer Goods Sector

	19

	
	
	
	



	
	Sharpe Ratio

	
	32.3

	18.2

	3.7

	Top Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	15.0%

	8.9%

	26.6%




	
	Portfolio Risk  - σp

	
	0.4%

	0.3%

	6.4%




	3

	Energy & Utilities Sector

	7

	
	
	
	



	
	Sharpe Ratio

	
	19.1

	14.9

	9.5

	Middle Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	16.9%

	12.3%

	27.9%




	
	Portfolio Risk  - σp

	
	0.7%

	0.6%

	2.6%




	4

	Telecom & Technology Sector

	6

	
	
	
	



	
	Sharpe Ratio

	
	15.1

	8.2

	4.9

	Middle Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	18.6%

	9.3%

	29.6%




	
	Portfolio Risk  - σp

	
	1.0%

	0.7%

	5.4%




	5

	Insurance

	7

	
	
	
	



	
	Sharpe Ratio

	
	14.4

	7.3

	7.7

	Middle Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	19.2%

	9.2%

	26.0%




	
	Portfolio Risk  - σp

	
	1.1%

	0.8%

	3.0%




	6

	Investment Sector

	14

	
	
	
	



	
	Sharpe Ratio

	
	13.7

	8.4

	9.3

	Lower Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	17.9%

	8.3%

	31.1%




	
	Portfolio Risk  - σp

	
	1.1%

	0.6%

	3.0%




	7

	Banking Sector

	7

	
	
	
	



	
	Sharpe Ratio

	
	11.3

	8.2

	7.0

	Lower Tier Sector Asset Class




	
	Expected Return - E(Rp)

	
	22.4%

	15.2%

	31.1%




	
	Portfolio Risk  - σp

	
	1.7%

	1.5%

	4.0%




	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	
	
	
	



	
	
	
	Strategy

	



	
	(Jan 2021 - Sep 2025 data)
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