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Introduction

This project is about the Portfolio Optimisation theory. What will be presented in this paper is how information about different investment combinations will provide the investor with data to make the investment less risky and more profitable. To do this we use the parameters, standard deviation, variance, correlation, expected return and return.
We will, with the help of MatLab, give the reader a clear picture of optimisation. 

Goal

The goal with the project is to satisfy the “CEO” of our MatLab course, Mr Anatoliy, and give him the opportunity to choose the best portfolio according to his preferences.

Expected Return

The expected return is just the return that you can expect from a security or the collective return on a portfolio. Since we don’t know any probabilities of how the stock will move we say that it is the average outcome of the security, witch by looking at the history of the security can be obtained by adding the outcomes and dividing it by the number of time periods you looked at.

Example:

If a security has a return of 12% one month 9% the other and 3% the third then the expected value of the outcome will be,
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   The expected return is 8%


We write as:
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Expected Return of Portfolio

Now we know how to calculate the return on one security but in a portfolio we have more and since we can place our money in different way within the portfolio this parameter X must be taken in consideration. In our MatLab example we have chosen three different types of stocks. The number of stocks in a portfolio can vary depending on how sure you are on one stock or how unsure you are on another. 

Example: 

Say that there are three securities in a portfolio A, B and C the investor put 40% of his investment in A and 30 % in B and 30% in C.  A has an expected value of 8% and B 5% and C 2%.

The total expected return on this portfolio would be the average of each return added to each other.
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So the expected return on the portfolio = 10.7%

We write as:
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Standard Deviation

Now when we know how to calculate the return of a portfolio, but this is not enough. We must have a parameter that shows how much the investment can differ from it’s average. This will be measured in standard deviation. This is denoted (. The average variance of an investment will be calculated by subtracting the expected return from the actual return for each time period, (e.g. Month), then dividing by the number of time periods.

Example:

Having the same numbers as before, fist month 12% second 9% and third 3% with an expected return of 8%. The standard deviation will then be:
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(=3.74

So this investment will differ 3.74 % from the expected value and we say that the risk is 3.74, since the risk is measured by the standard deviation.

We write as:
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Covariance 

To calculate the total standard deviation or the risk of a portfolio we must know how the different securities will move with relation to each other, we measure this in something called covariation. The covariance of two securities measures their tendency to vary together, i.e., to co-vary. The covariance is the products of deviations for securities divided by number of time periods.

Covariance tells us that securities move together apart or independent of each other. Since it is the product of two deviations or more we will obtain a positive number not only if they move up together but also if they both will give a negative return. The higher deviations (if in the same direction) the higher the covariance and variance. On the other hand the securities can move in different ways, one can give positive return and the other a negative. This will give us a negative covariance; they tend to move in opposite directions.

We write:

Covariance = 
[image: image7.wmf]å

=

-

-

M

j

j

j

M

R

R

R

R

1

2

2

1

1

)

)(

(


Correlation Coefficient

The covariance can be a large positive or negative number, and it might be hard to really see how much the will co-vary.  To get an easier overview of the covariance we can standardize it and by dividing the covariance between the securities, with the standard deviations of each security. By doing this we get a number with the same properties as the covariance. We call this new parameter the correlation coefficient, denoted as, r.

The correlation coefficient may take on any value between plus and minus one. 
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If we have a positive correlation it means that if one security increases the other tends to increase as well, and if one decreases the other tend to decrease. And a negative correlation means that when one security decrease the other tend to decrease and vice-versa. We can say that the higher value of correlation coefficient, the stronger relationship between the securities. So the correlation gives give you the same information as covariance but since it lies within a range it’s easy to compare different correlations. 

So a correlation coefficient of r = .50 indicates a stronger degree of relationship than one of    r =. 40. A correlation coefficient of zero (r = 0.0) tell us that there are no relationship at all between the securities, a correlation coefficients of r = +1.0 indicate a perfect linear relationship, if one security move up the other will follow. And at last if the correlation is r = -1.0 the securities will move completely opposite.

Example:

Let’s calculate the correlation with an example, where the cov = 18, and the variance where 14 for A and 24 for B.
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Since the variance is equal to the standard deviation in square we divide the covariance with the product of the two square roots. The correlation is almost equal to +1 since the securities tend to move in the same way.

Short Information About the Companies Involved

In the calculations that will be presented to our “CEO”, there will be different portfolios with different securities, hedged in different ways. First a short introduction to the companies in the portfolio, then the calculations in MatLab with graphs that shows the result.

SKF

One of Sweden’s largest industries. SKF’s history is bright and the stock is stable. SKF deals with bearings, and is market leader in its field.

H&M 

Another large Swedish company. H&M deals with cloths. The stock has also a positive history, and is one of the largest clothing companies in the world. Their clothes have a reputation of being fashionable and price worthy.

Electrolux

A Swedish company that is in the business of making house equipment for kitchen and maintenance. And has had a positive growth the last two years. 

Swedish Match

In the business of making cigarettes, cigars, snus and matches. Swedish Match has had a good turnover assuming all because of the high demand of cigarettes when the economy is in a fluctuation. 

Broström

Broström is one of the leading logistics providers for the oil and chemical industry, focusing on marine transportation. The development of their stock has had a positive increase from the millennium to present time.
Ericsson

One of the largest telecom industries in the world. The telecom industry has had a large downfall the last year and Ericsson has had a rough time managing. Their share has dropped to a “long time low” and is risky to invest in. Dresdner Kleinwort Wassersteins analyser Per Lindberg says that Ericsson is expected to turn during the fourth quarter.

Astra Zeneca

Is one of the leading companies in the pharmaceutical industry. Astra Zeneca’s stock has also had a rapid drop the last two years. From 500 Swedish crowns to the present 300.

Biophausia

BioPhausia is a research and marketing company, with central competence in microcirculation, macromolecules and biopolymers. A new emission has given the company 30 million Swedish crowns. This company is still a question mark.

Pharmacia

Pharmacia Corporation is a leading global pharmaceutical enterprise with a robust product portfolio, wide geographic reach and balance, and a $2 billion research engine to drive new product flow. Pharmacia just won a patent fight in the American court. After this the stock has lifted a bit. A stable Swedish company and one of the largest pharmaceutical companies in the world.

Clas Olsson

Clas Olsson is a trading company, and is noted on the OM exchange in Stockholm. It has a post order service within the Nordic countries. 

Vostok Nafta

This Company is a part of the Lundin Group. The company is situated in the Bermuda area and deals with Russian natural resource securities, including oil and gas.

Wallenstam

Wallenstam was founded in 1944 and is today a real-estate agency with altogether over 300 real estates in the three big cities Gothenburg, Stockholm and Helsingborg. The ownership is focused on real estates for housing and commercials. Wallenstams customers consists of approximately 10 000 households and approximately 1500 companies.

The Portfolios

Before we start with our calculations we must choose different portfolios. These are listed, with some of our thoughts about them.

Let’s take a closer look at these:

1. In this portfolio we choose three large well-known and stabile companies, they all work in different areas, this to spread the risk of the portfolio. What we hope to get from this is a stabile portfolio with not to high return at a low risk

2. Here we have two companies (SWMA and BRO) that have shown good result at the market during the last two years. The third stock is ERIC, which is to be considered as a high-risk stock in these days. We think that this will give us a portfolio with higher risk and higher return.

3. In the third, we choose stocks from only one working area, the medical. As a result from this, we think that it will give us either high or low return (depending on the movement of the stock) but it will be at a high risk.

4. In the last portfolio the expectations are greater than the other three. Since the stocks in this portfolio have had a stable increase the last two years, we also expect the portfolio to have a higher expected return. 

The first thing to do at this point is to find some historical values of the stocks, this is to be found at www.stockholsborsen.se. We observed the stocks in the beginning of each month during the last two years.

MatLab Calculations

Our task now is to calculate the expected return and the total risk of the portfolios at different weights. This will be in MatLab by using different functions. All our calculation and programs can be found at the end of this paper in appendix A and the results in appendix B. By using MatLab we can quite easily show our results in graphs as a complement to our results. By looking at the graph you can easily find a portfolio that suites your personal preferences, then in Appendix B you will find the weights of the different shares you should put in your portfolio to maintain the desirable results. The calculations are made from historical values obtained from the Swedish stock exchange. The reason is to let Mr Anatoliy choose the portfolio that he likes and suits his personality and financial position.

SKF, Hennes & Mauritz and Elektrolux

This is a graph showing 100 000 of the possible portfolios you can make by combining SKF’s, H&M’s and Elektrolux’s shares. On the x-axis you have risk measured in standard deviation and on the y-axis you have expected return, how much one can expect in return per month.
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As we can see, looking at the graph, we can obtain different expected value at the same risk.

The black line, marked in the graph below, is marking the most preferable portfolios by mixing the shares.
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The graph below shows 100 optimised portfolios, this graph is actually the same as the black line in the graph on the previous page. From this line one can choose a portfolio. The weights in a certain portfolio can be found in appendix B.
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Ericsson, Swedish Match and Broström

This is a set of 100 000 portfolios with different weights of those shares. To find out the optimal (low risk, high return) look at the graph further down on this page. Appendix B will show more exact figures.
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This is a portfolio-optimisation with the shares Ericsson, Swedish Match and Broström.
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Astra Zeneca, BioPhausia and Pharmacia

In this portfolio we took three stocks from the medical-market. These shares tend to move along with each other, they have a very high correlation, which leads to high-risk. If one share goes down there is a high possibility that the other ones also will fall, hence they have a high correlation coefficient. For example if there is a war, and all the companies has a the major market share and the drugs, there is a large possibility that their stock will raise all together.
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And this is the portfolio optimisation graph. 
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Clas Ohlsson, Wallenstam Bygg & Vostok Nafta

Here is an example of a risky portfolio with high expected value. This is the graph showing 100 000 randomly chosen portfolios. This graph shows us that the portfolios you can create mixing those shares will give you high risk, but also a high expected return. 
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If we only want to see the optimised portfolios we should look at the graph below instead. All the portfolios, which yield a lower expected return at the same risk, are ignored and not showed in the graph. This graph may be preferred to the “low risk, low return-portfolio” if you are a risk-seeker, willing to take a higher risk in order to be able to make a higher profit.
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Thoughts About Final Portfolios

After all the calculations we choose the two best portfolios, one with high risk and one with lower. The reason that the other portfolios are not mentioned here is that they don’t have any special features that can be preferred to the other two.

Low risk portfolio (SWMA, ERIC, BRO)

Our low risk portfolio that we will take a closer look at is formed from Swedish Match, Ericsson and Broström. This gives a portfolio with lot’s of possibilities, you can get good return early, when compared to risk. But it’s also possible to obtain a high return at a fairly low risk as well. We get a low risk since the stock’s are spread in different business areas, the fairly high return is obtained from Swedish Match, who has moved in the opposite direction of Stockholm all-share Index (SAX) over the last two years.

High risk portfolio (VOST, WALL, CLAS)

This portfolio gives an expected return at most a little bit over 5% per month, but this is to a high risk. This portfolio doesn’t really have any other possibilities since you can’t get a low return at a low risk, here we have high risk even though the return is fairly low. The reason we get such high risk is that all these three stock have moved in the same direction over the last two years, another is that they haven’t been so stabile. Their standard deviation is high. But if one wants to gamble this is a good portfolio.

Who’s Hot and Who’s Not

Here we listed some thoughts and comments, both what we think and some opinions from analysts, about the stocks in our two most preferable portfolios. 

Swedish Match

According to Jonas Forsman, an analyst at www.clutch.nu. The SWMA-stock will keep rising, but not much. In the long run, the stock will be trend-neutral. 

Ericsson

Ericsson´s future is not yet to be determined since European Union has decided to stimulate the telecom industry to help the economy grow which makes the industry uncertain. Ericsson has landed a second contract with the largest Chinese handset supplier. Even though the company receives large contracts the consumer market is still weak and demand is low. Ericsson is to be seen as a medium to high-risk company. 

Broström

A internal source claims that successful contract negotiations during the second period of 2002 have resulted in increased volumes for the future, supported by Broström’s increased transport volumes under contract and a gradual strengthening of the world economy and an increase in global oil consumption by the end of the year. Broström due to their ownership, which has large proportion private investors, a conservative company. Investors could be reluctant to invest in this company because the more conservative the less risk (a good rule of thumb). 

Clas Olsson

The stock has had an increase with 14,87% in 2001/02. Clas Olsson has since it was founded in 1918 always gone with a profit. The stock has had a stable growth and is still increasing. 

Vostok Nafta

The stock is difficult to administrate however it has had a steady increase the last two years. 

Wallenstam

The stock has over the past two years increased, but since June 2002 the trend has been decreasing. The stock has a good chance for future increase, since the real-estate market is in desperate need of new real estates, which will be in favour for Wallenstam.

Conclusion

What conclusion can we draw from this work? First of all we can say that it might be very risky to create a portfolio with shares within the same area such the medical-example showed earlier in this paper. Try to choose shares from different areas to lower the risk in your portfolio.

Which portfolio is the best one that we show in this paper then?

Well, the answer to this question is different depending who you are asking. Some people are more willing to take risks than other and their choice may land on our “high-risk portfolio” which contains shares from Clas Ohlsson, Wallenstam Bygg and Vostok Nafta.

People who are slightly afraid of taking risks may prefer the portfolio containing shares from Ericsson, Swedish Match and Broström.

Regardless of which portfolio you choose you can create them at different risks, which will also lead to different expected return. To see the weights of the shares you should have in the portfolio look at the table in Appendix B.
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