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Abstract

The summary of this paper is to determine more risky portfolio and safe portfolio of a company for
six different assets (GDP/ US, London Gas QOil, FTSE 100, LSE, UK-3 Year Bond, FTSE 350
Beverage) in 2018 over a period of six month, the aim of this data shows the division of first three
month and the last three month. Statistical techniques such as (standard deviation, variance, mean,
co-variance, expected return, expected risk, probability) were used to conclude the safe and risk
portfolio. The results indicate that the safe portfolio for the first three months yield in which it
returns to 26.49%, and the risk side returns to 2.25%. This suggest that the selected weights would
indeed to be good, but on comparing with the same weights of the second three months of data for
the same assets and weight, it was observed that there was a reduction in yield by 23.57%
suggesting that some of the assets are needed to be replaced with the risk free assets, to maintain or
even increasing the yield.

Keywords: Safe and Risk portfolio, Investment management
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1. Introduction

According to Kevin (2006) that "the paradox of investing is that more money is better than less",
although this statement is generally accepted by all investors. professional portfolio managers can
be used for Portfolio management because it requires for time consuming and investment expertise.
This case study is based on assessing portfolio theory as an investment tool for making decisions. It
is well known that there are various reasons for investments in the world, but the most prominent of
all is to earn higher return on an investment. It would never be sufficient to select an investment on
the basis of return alone. The very reason that a lot of investors invest much of their funds in many
securities gives a suggestion that there may be other factors considered apart from return. This study
will thus consider risk as an added factor. Many investors prefer getting returns with minimum
risks. In the financial market, apart from the gains obtained, there is a complex volatile industry
requiring very critical ways of analysing and evaluating risks and returns. The analysis of risks and
returns helps in making decisions on taking part in the industry. This study investigates six months
daily historical data for prices of six assets to determine of two portfolio: more risky portfolio and
safe portfolio for six different assets (London gas oil, UK-3 year bond, FTSE 100, London stock
exchange, FTSE 350 beverage and currency which is pound to US dollar) over a period of the first
three month and the last three months, the investments should be taken then examining how the

investments performed and how people decide to choose companies to investments.
2. Literature Review

Harry Markowitz 1991, an American economist during the 1950s came up with a theory of
“portfolio choice” which help investors to analyze risk and returns of their investments (Comisore
et al 2012). Markowitz’s theory is today called the Modern Portfolio Theory. It is a theory of
investments explaining maximisation of expected returns of a portfolio for some risks. Edwin and
Martin (1997) further explained that Modern Portfolio Theory is a complex investment approach
which assists investors to select, approximate and control both the type and amount of expected
return and expected risk. The critical need to the portfolio is its quantification of relation between
risk and return and assuming that there would be some form of compensation to the investor for

taking the risk (Yasemin 2012; Comisore et al 2012). According to Choy (2011) is that there is a
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constant correlation or fixed between the stocks over a period of time. Similarly, Pajegopal (2012),
proved that "it is possible to improve the risk return profile of a portfolio significantly by
diversification and suggesting an algorithm for choosing the best portfolio for different investors".
The outstanding concept behind the modern portfolio theory is that the selection of assets in an
investment should not be on individual basis, but rather it is the great importance to consider
relativity on changes of price of assets in the portfolio. This is the reason why this study analyses

six assets and evaluates their relative effects on the portfolio based on their daily price.
2.2 Portfolio Theory

According to (Setayesh, 1990) the definition of portfolio theory is that "It is an investment theory
based on the idea that risk-averse investors can construct portfolios to optimize or maximize
expected return based on a given level of market risk, emphasizing that risk is an inherent part of
higher reward. It is one of the most important and influential economic theories dealing with

finance and investment".
2.3 Concept of expected risk and return
2.3.1 Return

In an investment process, the principal reward is the return which is actually the basic motivating
force. The return can be categorised in two forms; the realised return and expected return. Realised
return is the return that has been earned and the expected return is the return which the investor
looks forward to earn over some period of investment in the future (Benninga 2008). The past
returns allow an investor to be able to estimate cash inflow trough dividends, capital gains, interest
and many other forms. Cosmisore et al (2012) further elaborates that it is thus possible to use return
to measure total gains and loss over a period of time. For this research, investment in equity, bond,

stock, commodity and currency is analysed on a three month daily prices.
2.3.2 Risk

In investment analysis, risk would be defined as the unpredictability of future returns in an
investment. Risk may also be defined as the possibility of having different actual return from
expected return (Elton et al 1996). It may further be stated that risk is the possibility of getting a

difference in actual outcome of a financial decision from the estimated outcome.
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2.4 mean and variance

According to Rajegopal (2012) is that maximize investor returns is normally obtained by
constituting of a portfolio. In a Portfolio, going up and down of the actual returns of a group of
securities are measured by using of variance and it does this by examining the standard deviations
(S.D) of each assets and also it can be used how each assets correlated in the portfolio and the
higher of the portfolio variance is made by the higher correlation between the assets in a portfolio.
"Mean and variance portfolio construction lead to the capital asset pricing model which is vital in
the analysis of investment returns and investment managers use the capital asset pricing model to
get the relationship between required return and risk" (Brentani, 2004). According to Lo (2008),
Assume investors rely merely on the variance or standard deviation and the expected return of their
portfolio: higher variance in bad, higher expected return is good and improve a technique for

constructing optimal portfolios.
3. Data collection Techniques

The data have been taken from six different assets (FTSE 100 Index, London Stock Exchange
(LSE), London Gas Oil, Great British Pound to United States Dollar (GBP/ USD), FTSE 350
Beaverage, The UK 3-Year Bond through investing web (www. investing.com) for six month daily
in 2018. Two groups of the data were taken: The first group taken was to collect the first 3-months
daily prices of assets and The period ranged from 2" January 2018 to 31* March 2018. Then the
next 3-months data on daily prices of assets was also collected so that it could be used to check for
any differences in prices with the first three months. The dates of the second 3-months data
collected ranged from 1% April 2018 to 29" June 2018 the both parts will be compared by using
statistical methods (standard deviation, variance, mean, co-variance, expected return, expected risk,
probability) to get final conclusion. Moreover, statistical software such as SPSS and Excel will be

used to get the final conclusion.

4. Expected Return and Expected Risk

The Expected Return was calculated using the following formula;
E(R,) = Z wE(R;)
i

E[Return]: The expected return on the portfolio

n: the number of assets on the portfolio
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x;: The probability of the portfolio invested in asset 1
E[R;]: The expected return on asset i

where Ry, is the return on the portfolio, and R; is the return on the asset i. w; is the weighting of the

component assert i. The expected risk can be found by using variance and co-variance as follows:

V(Rp) - vaT(x1R1 + szZ + x3R3 + x4R4 + x5R5 + XGRG)

=x2Vy + x2Vy + x2V5 + x2V, + x2Vs + x2V + 2x,x,Cov1y + 2x,x3C0013 + -+ ...

E[risk] = standard deviation = ’V(Rp)

V(Rp): The variance of asset i

x;: The probability of the portfolio invested in asset i

Moreover, the risk of return is associated with the variance of the investment return. The variance of

the portfolio is thus;

V =Var(R,) =Var (Z wiRj> = z Z w;R; Cov(i, )

i i
The goal is to find the weight which minimizes the risk and maximize the Expected Return. It will
be shown with indifference curves how the optimum weights will be selected in the next section of

this report (Lo, 2008).
5. Variance and co-variance

Variance and mean were considered in this section on returns to measure the expected value
between risky assets. It is clear that the returns of asset follow merely a normal distribution which
variance and mean could be a part of normal distribution. Additionally, the following formula can
be used in order to find mean and variance.

6. Result and analysis

The summarized data for prices of assets for the first three months will be presented in this section.
Firstly the using the daily prices the interest rates of the assets was calculated and is shown in table
1.
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Table 1: First three months interest rates

Assets Interest (%)
GDP/USD -3.52179
London Gas Oil 091719
FTSE 100 7.07891
LSE 23.741
UK 3 Year Bond 6.2599
FTSE 350 Beverage 9.3377

It can be seen from the table that the London Stock Exchange had the highest (23.74%) interest rate
for the first three months. The currency exchange rate was lowest with (-3.52%).

In this section, mean and variance were considered on returns to measure the expected utility
between risky assets. It is obvious that asset returns follow only a normal distribution which mean
and variance can be a part of this description. In addition, mean and variance of portfolio can be

found by using the formula below

N
E[X] = ZPiXi
y =
Var[X] = Zpi[Xi —EX)]?
i=1

Table 2: variance and co-variance between different assets

UK 3
Assets Gpp/usp | LondonGas| prgp 100 | LSE Year | FLISE 350
Oil Bond Beverage

GDP/USD 0.0000147

LondonGas | 51000522 | 0.00010089

oil
FTSE 100 | -0.00000111 | 0.0000128 | 0.00004087

LSE 20.00001089 | 0.00000565 | 0.00005167 | 0.00020574

Uléirzfar -0.00010571 | -0.00014067 | 0.00000934 | -0.0000053 | 0.0102326

gifrjgg -0.00000055 | 0.00001166 | 0.0000274 | 0.00003417 | 0.0001027 | 0.00006205

As shown in the table (2) that variance and co-variance can be found by using statistical techniques

due to discover the relationship between assets and to achieve the main object of the study.
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variance and co-variance are got by summarizing daily interest rates of the assets and also the co-

variance could be used to calculate the risk of assets.

7. Portfolios

Several weights were used to find the best portfolio. Figure 1 show the graph plotted with different
weights. It has to be noted that the axes comprise the expected return and the standard deviation.
The quadratic indifference curves were used to locate the weights which give the most effective
portfolio, that is the portfolio yielding high return but low risk. Furthermore a risk portfolio was

also identified.
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Figure (1): Safe and Risk portfolio

The graph in figure 1 shows the weights and indifference curves. We can therefore summarize the

information on the risk and safe portfolio obtained from the graph in the following table:

Table 3: values of risk and safe portfolio

Portfolio for first 3 months Expected Return (%) Expected Risk (%)
Safe Portfolio 26.49 2.25
Risky Portfolio 35.59 3.99
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It can be seen from table 3 that the best portfolio for the first three months investment in six assets
would yield an expected return of 26.29% with 2.25% as the risk. This means it would be
worthwhile investing in the assets. and risky portfolio for the first three months investment in six
assets would yield an expected return of 35.59% with 3.99% as the risk. As a result, risky portfolio
can get more money with more expected risk. However, an analysis of the second three months of
the same assets using the same weights will be conducted to see if there will be any significant
change in the yield for the same weighting. The actual weights used to obtain the risk and safe

portfolio are shown in figure 2.
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Figure 2: Portfolio weights for the first three months asset data
It can be seen figure 2 that 40% of investment is in London Stock Exchange with the least
investment for the safe portfolio being London Gas Oil (0.00%). This is due to the very low interest
observed on London Gas oil, thus making it a more risky asset. It would thus be inevitable to

replace London Gas Oil with another asset to further optimize the yield of the portfolio.

Table 4 show the changes in interest rate for the six assets between the first three months and the

second three months data of daily prices of assets.

Table 4: comparison of three months interest rates.

Assets Interest (%)

First three months Second three month
GDP/USD -3.52179 0.71542
London Gas QOil 0.91719 -13.1721
FTSE 100 7.07891 2.86245
LSE 23.741 9.38452
UK 3 Year Bond 6.2599 10.5725
FTSE 350 Beverage 9.3377 5.47215
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From the table it can be seen that the average interest for all the six assets reduced in the second

three months. This indicate that it may be more risk to invest in the six assets unless the assets with

lowest interest such as the London Gas Oil and the currency are replaced with much more stable

assets with higher interest.

8. Comparison of Portfolio
The table below shows the changes in the yield and risk in the second three months for

weights which produced the safe and risk portfolio in the first three months.

Table 5: Comparison of changes in yield and risk for same weights

The first three months The last three months

st E (Return) E (Risk) E (Return) E (Risk)
Safe Portfolio 26.49 2.25 3.02 1.28
Risky Portfolio 35.59 3.99 8.43 1.49

It can be seen that the yield drastically reduced in the second three months suggesting that
investing in all assets without replacing the most risk assets would result in reduced yield. It

would therefore be safe to replace the currency and London Gas Oil with a much stable asset.

9. Conclusion

The results indicate that the safe portfolio for the first three months yield a return of 26.49%
with risk of 2.25%. This suggest that the weights selected would indeed be good, but on
comparing the same weights with the second three months of data for the same assets and
weight, it was observed that there was a reduction in yield by 23.57% suggesting that some of
the assets needed to be replaced with risk free assets, to maintain or even increase the yield. It
would therefore be wise to reconsider the selection of assets for investment before proceeding

with investing in the selected six assets.

Finally, it is recommended that although risk portfolio has higher risk and low return, safe portfolio

should be chosen as it has higher return and less risk. In other words, risk portfolio has higher return

in short term, however, safe portfolio is encouraged due to the long term benefit it has. Safe

portfolio is also recommended as the probability of losing the capital is low compared to the high

probability of losing the capital in risk investment.
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10. Appendix

Data

Days GDP/US | London FTSE100 LSE UK-3 Year | FTSE 350
Gas Oil Bond Beverage

2" January 1.3507 603.50 7687.77 3797.00 0.494 21737.32
3" January 1.3588 598.50 7648.10 3758.00 0.554 21364.42
4™ January 1.3515 610.00 7671.11 3756.00 0.531 21429.90
28™ June 1.3114 663.25 7621.69 4443.00 0.728 21673.80
29" June 1.3077 665.50 7615.63 4445.00 0.704 21826.31
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