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Abstract 

Actively managed mutual funds underperform the index and investors are recommend-
ed to invest in index funds since they give higher returns (Dagens Industri Debatt, 
2010). In this thesis it is investigated if partly indexated portfolios with randomly se-
lected stocks beat the benchmark index and thus are a valid option of portfolio con-
struction for the individual investor. For this purpose sixteen portfolios are constructed 
partly by an index and partly by randomly selected stocks from the Swedish stock mar-
ket in the time period of 2007.01.01 to 2010.01.01. Risk and return measures are used in 
order to analyse if the portfolios beat the benchmark index. The results are also com-
pared to an index mutual fund in order to validate the results further.  

The results suggest that partly indexated portfolios with randomly selected stocks are 
able to outperform both the benchmark index and the comparing index mutual fund. 
When dividends were included in the portfolios all of the sixteen portfolios had beaten 
the benchmark index. The two stock portfolio is a valid alternative when investing in 
mutual funds since it has superior returns with only marginally higher risk than the 
benchmark index. 
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1 Introduction 

Active mutual fund management can be seen as monkey business since investment manag-
ers charge money for management skills and counseling from investors, but recent sources 
say that the investors pay money for “nothing”. In practice, the possibility that an actively 
managed fund can beat the index is zero (Dagens Industri Debatt, 2010). Professional fund 
managers are proven to underperform the market index as early as in 1966 (Sharpe, 1966) 
and since, economists have continuously reported of underperformance of actively ma-
naged funds, most recent see for example Dagens Industri Debatt (2010), Wiberg (2006), 
Malkiel (1999) and Gruber (1996). Banks still recommend their customers to invest in ac-
tively managed funds, but why are investors supposed to buy overpriced mutual funds 
when there are other better options available?  

Malkiel (1999, p.166) suggests that: “a blindfolded monkey throwing darts at the Wall Street Journal 
can select stocks with as much success as professional portfolio managers.” He means that a portfolio 
with randomly selected stocks constructed without any prior knowledge of the stock mar-
ket would be able to perform as successfully as the investment manager’s portfolio. If ac-
tively managed mutual funds underperform the benchmark index, the managers and their 
knowledge are proven unnecessary since they cannot outguess the market. The investor 
could rather invest in an index fund portfolio instead of paying fees for knowledge they do 
not gain from. Malkiel (2005) found that both institutional and individual investors should 
choose to invest in an index fund since it is likely to give higher returns than an actively 
managed portfolio.  

Previous work argues that actively managed portfolios underperform the market index and 
that the investors should invest in a passive index fund portfolio. Though, is a mutual fund 
that follows an index the best alternative? In a large and developing stock market, surely 
several valid options for portfolio construction should be available for the individual inves-
tor? This thesis deals with these questions. 

The purpose of this thesis is to construct an experiment in order to evaluate if partly indexated portfolios 
with randomly selected shares can beat the benchmark index. 

More specifically the objective of the thesis is to investigate if partly indexated portfolios 
with randomly selected stocks are generating higher returns than the market and thus being 
a valid option of portfolio construction for the individual investor. The research question 
made in this thesis is the following: Do partly indexated portfolios with randomly selected shares beat 
the benchmark index? For this purpose sixteen portfolios are constructed partly by an index 
and partly by randomly selected stocks from the Swedish stock market. Risk and return 
measurements are used in order to analyse if the portfolios beat the benchmark index and 
an index mutual fund.  

The results suggest that partly indexated portfolios with randomly selected stocks are able 
to outperform both the benchmark index and the comparing index mutual fund. The two 
stock portfolio is a valid alternative when investing in mutual funds since it has superior re-
turns with only marginally higher risk than the benchmark index. 
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1.1 Background and previous research 

Markowitz (1952) modern portfolio theory has lead the way for most of the written articles 
on portfolio performance and findings from recent sources say that actively managed funds 
underperform the market index. Dagens Industri Debatt (2010) looked at 270 Swedish 
funds in 2004-2008 and report that only 10 percent of the funds had beaten the market in-
dex. Wiberg (2006) tested 35 Swedish bond funds in 2000-2003 and found that the funds 
on average underperformed the benchmark index by 3%.  

Malkiel (1999) tested mutual funds on the American market over a ten-year period 1988-
1998 and over a twenty nine-year period 1969-1998. The funds were compared to the cho-
sen benchmark index, the Standard and Poor´s 500-stock index. The results show that the 
average general equity fund underperformed the index by 3.3 percent per year during the 
time period of 1988-1998. Investing 10´000 dollars in 1969 to 1998 would have given re-
turn of 311´000 dollar when deducting expenses and the average equity fund would have 
given a return of 171´950 dollar. It goes without saying that the results show that the aver-
age fund does not even nearly beat the index. 

With actively managed mutual funds underperforming the market index the investors do 
not receive maximum returns. To increase his or her portfolio return the investor could in-
vest in a passive index fund that follows an index which will generate higher profits. Siegel 
(2008) writes that there was an enormous upswing in passive fund investment in the 1990´s 
since the investors have realized the possibilities in making more money by shifting from 
active to passive investment strategies. Malkiel (2005) also argues that investing in index 
funds (a passively managed fund) will most likely generate higher profits than the actively 
managed funds.  

The efficient market hypothesis says that the market reflect all available information of the 
stocks and the market. A randomly selected portfolio should beat actively managed portfo-
lios since the investment managers do not have any superior knowledge about stocks (Mal-
kiel, 2003a). Malkiel (1999, p.166) states that “a blindfolded monkey throwing darts at the Wall 
Street Journal can select stocks with as much success as professional portfolio managers.” Meaning that a 
portfolio with randomly selected stocks constructed without any prior knowledge of the 
stock market would be able to perform as successfully as the investment manager’s portfo-
lio. He bases this statement on his own work but also on fairly informal tests performed by 
the Wall Street Journal and Forbes magazine etc. The area became popular for tests after 
the results of underperformance by actively managed mutual stocks became public in aca-
demic journals and the randomness factor became a fascinating angle.  

Wall Street Journal started a monthly test in the beginning of the 1988 where four darts 
were matched against four professional investors. When the returns were measured for 20 
one-month contests between 1988-1990 it was found that the professionals had +3% in re-
turns and had beaten the index 60% of the times. The darts performed -2.6% in returns 
and only had beaten the market 35% of the times thrown (Atkins & Sundali, 1997). That 
result was still persistent in the late 1990s where it was shown that the professionals gener-
ated better performance and the darts were losing (Malkiel, 1999). The results are based on-
ly on returns; the risk level has not been taken into account when the winner is selected. 
The results contradict both the efficient market hypothesis and the theory of that passive 
mutual fund management should outperform the actively managed mutual funds.  

But, the result was challenged by Liang, Ramchander & Sharma (1995) who ran tests to see 
if the result of professionals beating the market really holds. They found that there were 
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abnormal returns in stock picks of the professionals the day after publishing the list in the 
Wall Street Journal. They showed that there was a publicity effect not clearly related to any 
company occurrence except of the recommendation from the Wall Street Journal. They 
compared the professional portfolio to another randomly formed portfolio and found that 
the professional portfolio only outperformed the dart board portfolio if it was held less 
than a week. If the investors have an investment horizon longer than six months the ran-
dom portfolios outperform the professional investors.  

It is found that actively managed portfolio underperform both the market index and ran-
domly selected stock portfolios. The relationship between actively managed funds and the 
index or randomly selected stocks has been thoroughly researched. Though, it is hard to 
find academic research about the relationship between the market index and randomly se-
lected stock portfolio performance. 

Forbes Magazine (1967) organized a test in which darts were thrown at the New York 
Times stock lists and thereby selecting random stocks to construct a portfolio. The purpose 
of the test was to see whether or not portfolios of randomly selected stocks could outper-
form the market. A sample of 28 stocks was randomly selected and 1000 dollars was in-
vested in each stock. In 1984 (17 years later) with all dividends reinvested, the portfolio had 
absolutely beaten the benchmark index with the 370 percent profit it made during those 
years (Malkiel, 1999). 

The area of whether or not randomly selected stocks can beat the benchmark index has 
hardly been investigated which is why this thesis will explore this further. The test per-
formed will not replicate the test of Forbes Magazine (1967) but adjust the composition of 
the portfolios to consist of part index and part randomly selected stocks. The portfolio re-
sults are then compared to the benchmark index. The portfolios are also compared to an 
index mutual fund since it is argued that those funds are the best alternative for an investor. 

1.2 Outline 

Section 2 introduces portfolio theory and standard measures of risk and return. The section 
also includes a discussion on the effects of diversification, the efficient market hypothesis 
and the choice of passive vs. active managed mutual funds. Each of the theories is con-
cluded by expected results. An overview of the data and methods used in managing the 
portfolios are given in section 3. In section 4 the portfolio results are first compared to the 
benchmark index and presented for each portfolio. Standard deviations for all portfolios 
are presented and the portfolio results are then compared to an existing index mutual fund. 
The most important results are then highlighted in the discussion part. Finally the thesis is 
summarized with concluding remarks in section 5.    
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2 Theoretical framework 

Mutual fund investments in Sweden have increased from 83 billion in 1991 to 952 billion in 
2009. The two most important reasons for the increase is firstly the technological devel-
opment which has made it easier for the smaller fund companies with small networks to 
reach new customers, and secondly the increased importance of private pension savings 
which increased investments at insurance tied fund companies (Fondbolagen, 2010). In-
creasing amounts of money are invested in mutual funds and the investors’ interests for 
portfolio optimization have also increased. The following sections will cover the most rele-
vant theories about mutual fund portfolios and what should be expected in the results ac-
cording to the theories.  

2.1 Portfolio theory and measurements of risk & return 

Modern portfolio theory was introduced by Markowitz (1952) when he used an expected 
returns-variance of returns hypothesis to show the importance of diversification. He shed a 
new light upon portfolio construction which became the base for the economic field of 
portfolio optimization (Brealey, Meyers & Allen, 2006). Markowitz received the Nobel 
Prize in 1990 for his contributions in the economic field as he was acknowledged for his 
hypothesis which has evolved into one of the primary portfolio optimization methods on 
Wall Street (Berk & DeMarzo, 2007).  

Markowitz made it possible to use more elaborate measures of risk and return in order to 
calculate portfolio performance. Brealey et al. (2006) writes that the portfolio can be com-
pletely defined by the average return and the standard deviation. Therefore they are the on-
ly two measures that the investors need to consider when analyzing portfolio risk and re-
turn. 

2.1.1 Return measurements 

The return of individual stocks is calculated by using the stock value change from the start 
of the time period until the end of the time period. If dividends paid out in the time period 
it will be a component in the formula otherwise it will be removed. Thus, a stocks individu-
al return can be calculated as follows: 

𝑅𝑖 =
 𝐷1 +  𝑉𝑡 − 𝑉𝑡−1  

𝑉𝑡−1
− 1 

 
Where Vt is the value of the stock at the end of period t,  Vt-1 is the value of the stock at the 
beginning of the period t, and D1 is the dividends received during period t. 

The return of the portfolio is the weighted average of all the individual assets returns. The 
return for a portfolio is calculated by using each individual stocks rate of return (equation 
1) multiplied by the percentage of each stock in the total portfolio. Thus, a portfolio return 
can be stated as follows: 

𝑅𝑝 = ( 𝑅𝑖 × 𝑥 +  𝑅𝑖 × 𝑥 + ⋯+  𝑅𝑛 × 𝑥 ) =   𝑥𝑖
𝑖

𝑅𝑖  

Where Ri-n is individual stocks return and X is the fraction of the total portfolio invested in 
each stock (Brealey et al., 2006). 

(1) 

(2) 
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2.1.2 Risk measurements 

The variance of a stock is found by calculating the average difference from the stocks and 
their mean values. It is calculated as a population. Thus, the variance of a stock can be 
stated as follows: 

𝑉𝑎𝑟𝑖 =
  𝑥 − 𝑥  2

 𝑛− 1 
 

Where x is the actual value, 𝑥  is the mean value of x, and n is the number of values used.    

The Covariance between two stocks is a measure of how two stocks vary together, if the 
two stocks are moving similarly there is a positive covariance, if the stocks are moving un-
related there is no covariance and if the stocks move in different directions the covariance 
is negative. Thus, the covariance between two stocks can be stated as follows: 

𝐶𝑜𝑣(𝑥,𝑦) =  
  𝑥 − 𝑥   𝑦 − 𝑦  

𝑛
 

Where x & y are the actual value for stock 1 and 2, 𝑥  and 𝑦  are the mean value of stock 1 
and 2, and n is the number of values used.    

The variance of a portfolio can be calculated in the same way as the individual stocks, but 
the variation between the stocks must also be accounted for. To calculate the portfolio va-
riance the variance of return for each of the stocks is needed (equation 3), the added cova-
riance between all of the stocks (equation 4) and the percentage of the total portfolio for 
each of the stocks. Thus, the variance of a portfolio can be stated as follows: 

𝑉𝑎𝑟 𝑅𝑝 =    𝑥𝑖
𝑗𝑖

𝑥𝑗𝐶𝑜𝑣 (𝑅𝑖 , 𝑅𝑝) 

Where X2 is the square of the stocks fraction of the total portfolio, Var R1 is the variance of 
the return of stock 1, and Cov R1, R2 is the covariance between stock 1 and 2. 

The standard deviation of a portfolio is a measure of spread/variability that is used to in-
terpret the risk of the portfolio. The population standard deviation which means that the 
sum of deviations are divided by the actual number of data items, it is found by calculating 
the square root of the portfolio variance (equation 5). Thus, the standard deviation of a 
portfolio can be stated as follows (equation 6): 

𝑆𝑡𝑛𝑑 𝑑𝑒𝑣 𝑅𝑝 =  𝑉𝑎𝑟  𝑅𝑝   =   𝑥𝑖𝑗𝑖 𝑥𝑗𝐶𝑜𝑣 (𝑅𝑖 , 𝑅𝑝) 

The standard deviation measures how much of the return on average has deviated from its 
mean value (Berk & DeMarzo, 2007). The portfolio return will with 68% certainty end up 
with its average plus/minus one standard deviation. That it if it is normally distributed and 
the past results are used as forecast for future risk (Morningstar, 2010). 

The ultimate scenario would be that the experimental portfolios generate high returns with 
low risk compared to the benchmark index and index fund. This would suggest that the 
portfolio would be a valid alternative in selecting portfolio construction. A different alter-
native is if the portfolios generate higher returns but also higher risk or lower returns with 
lower risk. Then it is up for discussion which one would be the best alternative; the portfo-

(3) 

(4) 

(5) 

(6) 
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lios or investing in the index. The recommendation depends upon to which extent the risk 
and return deviates from the benchmark and index fund. 

2.2 Diversification theory 

“Is it the part of a wise man to keep himself today for tomorrow, and not venture all his eggs in one bas-

ket”.                    -Miguel de Cervantes, Don Quixote de la Mancha 
1
 

Diversification theory is based upon modern portfolio theory; the risk-averse investor can 
maximize the returns at the lowest level of risk in order to optimize a portfolio (Brealey et 
al., 2006). The portfolio should be constructed simply by selecting a number of stocks that 
do not vary together in the market and the investor should select the portfolio construction 
that will give the highest return from the risk he finds acceptable. In order get the highest 
possible returns the investor will have to accept some risk and the investor who is totally 
risk averse will not get as high returns as the neutral/risk seeking investor.  

The portfolio risk can be reduced by adding a number of stocks. With a increasing num-
bers of stocks the risk (measured by standard deviation) decreases and thus the variability 
of portfolio performance will be lower.   

  

Diagram 2-1 Effects of diversification       Source: Elton,Gruber,Brown & Goetzmann 2007 

In Diagram 2-1 the effects of diversification can be seen. The data for the diagram can be 
found in Appendix 1. When the number of stocks in a portfolio increases the standard dev-
iation decreases; first drastically but at about ten stocks the effect is reduced and flattens 
out. The diagram is based on the U.S. stock market and the Swedish portfolio effects of di-
versification should have a similar path with decreasing risk when increasing the number of 
stocks. Though, it is expected to find a difference in the effectiveness of risk reduction 
(through diversification) since: 

1.  Different countries tend to have varying average covariance relative to the variance, 
which affect the results. When a country has a high covariance, the stocks tend to move to-
gether and it is harder to “diversify away” the risk. A country with lower covariance has a 
better chance of gaining from diversification (Elton, Gruber, Brown & Goetzmann, 2007).  

2.  The returns from stocks often have higher covariance within a country than be-
tween countries, since they have the same political, economical and institutional factors 

                                                 
1
 Cited in Acharya,V., Hasan,I., & Saunders, A. (2001). 
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that influence the returns. Diversifying globally will decrease the risk. When the covariance 
between the stocks in the portfolio is low the portfolio risk is lower. (Eun & Resnick, 
2007). 

Increasing the number of stocks has been proven to lower the risk as showed in Diagram 
2-1. All of the risk can never be eliminated, but it can be reduced considerably. Buying 
many different stocks is related to higher buying costs and is time consuming, so when 
should the investor stop diversifying? Many economists have tried to find the ultimate 
number of stocks to hold in a portfolio in order to get the best results of diversification 
and the results differ: 

By analyzing randomly selected portfolios and noting at which rate the variance of returns 
changes, Evans and Archer (1968) came to the conclusion that increasing the portfolio 
beyond 10 stocks is hard to justify. Their findings have been cited frequently. Fischer and 
Lorie (1970) find that 80% of the dispersion (diversifiable risk) will be illuminated if you 
hold 8 stocks in your portfolio (compared to 90% at 16 stocks, 95% at 32 stocks and 99% 
at 128 stocks). Elton and Gruber (1977) agree with previous research on the fact that the 
total risk  declined more drastically at small number of stocks, but they also show that the 
difference of holding 100 stock will generate 32% less diversifiable risk than holding 15 
stocks. Statman (1987) concludes that a borrowing investor must hold at least 30 stocks, 
and a lending investor must hold at least 40 stocks, for its portfolio to be well-diversified.  
Analyzing American equity mutual fund Shawky and Smith (2005) conclude that 481 stocks 
is the optimal portfolio size.  

Even though the ultimate number of stocks to hold in the portfolio has increased, Statman 
(2004) concludes that the average individual investor only has 3-4 stocks in their portfolio 
and thereby ignoring the theory of diversification and it´s gains.  

“Diversification is protection against ignorance, but if you don´t feel ignorant, the need for it goes down 
dramatically”             -Warren Buffet (Cited in Lenzer, 1993, p.40-45) 

From diversification theory it is expected to find a similar effect as in Diagram 2-1. When 
increasing the number of stocks in the portfolios the risk will be reduced. In the portfolios 
with a lower number of stocks, the risk should be higher and on the contrary, a high num-
ber of stocks will lead to low risk. It is hard to predict whether the Swedish stock market 
have stocks that are varying closely together or tend to vary independently. The diagram 2-
1 data may have diversified globally which lowers the risk, but the experimental portfolios 
are limited to the Swedish market and may therefore have higher standard deviation. 

2.3 Active vs. Passive investment 

 “Money management has become a loser´s game”. -Ellis (1998, p.95-96) 

The actively portfolio management strategy tries to outperform the index by forecasting fu-
ture returns and composing their portfolio with many high expected return stocks and few 
low expected return stocks. The passive portfolio management strategy is to compose a 
portfolio by adding stocks from different stock classes and therefore trying to replicate the 
market index. Modern economics have inspired the shift from previously using active man-
agement in trying to beat the market, to passive management also called the buy-and-hold 
strategy (Grinold and Kahn, 1999). 

Active portfolio management has been proven to underperform the market which could be 
the explanation for the shift from investors previously selecting active portfolios to recently 
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investing in passive portfolios. The findings of underperforming actively managed funds 
have been frequently stated in academic journals, starting with Sharpe (1966) when he used 
34 securities and compared the results to the Dow-Jones portfolio. He found that only ele-
ven funds outperformed the comparing portfolio, and twenty-three funds underperformed 
the Dow-Jones industrial average. Gruber (1996) found that the average actively managed 
mutual fund underperformed the passive benchmark index by about 65 base points each 
year in 1985-1994. Wiberg (2006) found when testing 35 Swedish bond funds between 
2000 and 2003 that their performance were inferior or neutral comparing to their bench-
mark, with an average of 3% less in return.  

Most recent Dagens Industri Debatt (2010) presented a debate article on the subject named 
“Large banks let fund investors pay for nothing” where the writers question the banks rec-
ommendations of investing in actively managed funds. When looking at 2004-2008 data, 
only 27 of 270 actively managed funds have beaten the index, which is only 10%. Still the 
banks recommend these highly charged funds and justify the costs by that the investors al-
so get other services such as counseling etc. The authors say that index funds also have 
access to those services at much lower costs, so they think that the high costs are unjustifi-
able.    

From the theory about active and passive investment strategies it is clear that it is assumed 
that actively managed mutual funds will underperform the passively managed mutual funds.  
The investor should invest in funds that follow an index in order to get the highest returns 
possible. The thesis will therefore adapt a passive investment strategy, also called a buy-
and-hold strategy, where the stocks are bought and held without any adjustments until the 
returns are collected.  

2.4 Efficient market hypothesis & indexing 

The efficient market hypothesis argues that the stock markets are efficient in processing 
and reflecting upon new information about stocks and the stock market. All available in-
formation should be reflected in the stock market (Fama, 1991). Malkiel (2003a) writes that 
new information spreads quickly and it is included in the stock price the minute the infor-
mation is released. No financial information or technical analysis would make an investor 
being able to get higher returns than a randomly selected stock portfolio. Since the stocks 
reflect all of the available information even an investor with very little knowledge about 
stocks would be able to make returns as high as a professional investor. 

The efficient market theory supports the idea of indexing (Malkiel, 2003b). Since the stocks 
fully reflect all information a good choice is a portfolio that follows the market index. In-
vestment managers do not have any possibilities to gain better information than others and 
therefore have no superior skills in predicting better portfolios than the market. The effi-
ciency of markets have been questioned but Malkiel (2003b) found that even though the 
market may not be totally efficient the market index still outperforms the actively managed 
mutual fund and investing in the index will lead to better returns. 

Many investors have realized the gains from index funds and that is why there was an 
enormous upswing in the 1990´s in passive portfolio management (Siegel, 2008). Already in 
the late 1980´s Anne-Marie Pålsson (1989) found that Swedish mutual fund investment 
managers produced inferior results compared to the market, and suggested that private in-
vestors should construct a simple approximation of the market portfolio instead. She 
found evidence that in doing so, the private investor in most cases would perform better 
than the fund manager. Malkiel (2005) also found that both institutional and individual in-
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vestors should choose to invest in an index fund since it is likely to give higher returns than 
an actively managed portfolio.  

The experimental portfolios will be primarily tested against the benchmark index to see if 
they can beat the market. The efficient market hypothesis gives the market index an advan-
tage against the portfolios with randomly selected stocks since nothing or no one can beat 
the market according to Malkiel (2003b).  
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3 Data and methodology 

Information about the data and methodology is given in this section where the previous 
equations are incorporated into a context. For the equations observe sections 2.1.1 and 
2.1.2.  

3.1 Data 

The data sample consists of 288 stocks in the Swedish large-, mid- and small-cap for the 
time period of 36 months between 2007.01.01 and 2010.01.01.  

OMXSPI (Stockholm index) is chosen in composing the portfolios and as the benchmark 
index, since it contains the relevant stocks; the large, mid and small cap. 

The daily stock values are given by E24 (2010) which is an online business newspaper, the 
dividends values for each of the three years were given by Affärsvärlden (2010) and the dai-
ly values of OMXSPI are taken from Nasdaq Nordic (2010). 

Some of the largest Swedish index funds did not exist in 2007 so the choice is limited to 
the ones existing in the time period considered. Swedbank Robur Indexfond Sverige is 
chosen to be compared to the portfolio findings, it has OMX Stockholm Benchmark as its 
benchmark index and the fund mainly invests in Swedish stocks. The largest investment 
sectors are industry (24.38%) and finance (23.46%). The data is taken from Swedbank 
(2010a) and (2010b).  

3.2 Method 

The two stock portfolio, the five stock portfolio, the ten stock portfolio and the fifteen 
stock portfolio are constructed with four constructions each, a total of sixteen portfolios. 
They are constructed by using 85-98% of the market index and 2-15% of individual stocks, 
varying between 2-15 stocks. The portfolio part consisting of stocks is chosen to be small, 
following the findings of Evans & Archer (1968) and Statman (2004) that found that the 
average investor only hold small numbers of stocks in their portfolios.  
The stocks are randomly selected from the list of 288 stocks. The data including companies 
and their individual standard deviation is found in Appendix 2. 
 
In order to see if the random choice of stocks influences the results the two stock portfo-
lios and the five stock portfolios is randomly selected and calculated two extra times, the 
portfolio names are 2.2, 2.3, 5.2 and 5.3. Data for the extra portfolios is found in Appendix 
3 & 4. 
 
Since the buy-and-hold strategy is implemented no costs and expenses at all (such as bro-
kerage and taxes) is considered for simplifying reasons. 
The calculations of the portfolios are also compared to an existing index fund in order to 
verify the results.  
 
Daily stock data is recalculated into monthly averages by adding all of the daily data and di-
viding them by the number of days. The return of the stocks is calculated from the 
monthly average data for the 36 months by using equation 1 in section 2.1.1. Stocks are 
calculated with the dividends paid in the current year when calculating returns. 
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The total returns of the portfolios are then calculated by using equation 2 in section 2.1.1, 
by using the percentage of market index and stocks and their return. For example; The 
Two stock portfolio with 85% index, will be calculated by: 

(OMXSPI Index return*85%) + (Stock 1 return* 15%/2) + (Stock 2 return *15%/2) = 
Total Portfolio return.  

The variance for each individual stock is calculated by equation 3 in section 2.1.2 and the 
covariances between the stocks are calculated by equation 4 in section 2.1.2. For example: 
Covariance between Stock 1&2, Stock 2&3, Stock 3&1. 

By equation 5 in section 2.1.2 the portfolio variance is calculated by using the stocks indi-
vidual variances, the covariances that are added together and the stocks share of the portfo-
lio. The standard deviation (the standard measure of risk) for the portfolios is then finally 
calculated by equation 6 in section 2.1.2. In order to make interpretations easier, the 
monthly standard deviation is calculated into annual data through multiplying it by the 
square root of 12 (Padgette, 1995). 

All of the calculations are also performed for the index, OMXSPI, in the same way as for 
the data of the stock portfolios and are therefore comparable.  
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4 Empirical results and discussion 

The purpose of this thesis is to investigate if partly indexated portfolios with randomly se-
lected shares can beat the benchmark index. This is done by constructing a number of 
portfolios, calculating risk and return and comparing their results to the results of the cho-
sen benchmark index OMXSPI. In sections 4.1-4.4 the results are presented for each port-
folio individually.  

The focus is then shifted into a wider view of the portfolios. An overview of all the portfo-
lios standard deviations is introduced in section 4.5 in order to compare the results with di-
versification theory. The portfolio results are then compared to an existing index mutual 
fund in section 4.6 in order to see if the results for the benchmark also hold for an existing 
index fund. Finally, the discussion section 4.7 describes the most important findings from 
the portfolio results in order to give a broad overview of the total results and tie the result 
together with the theories described in section 2. Notes on the results are presented in sec-
tion 4.7.1. 

4.1 The Two Stock Portfolio 

The two stock portfolio consists of two stocks and the benchmark index. Thus, the portfo-
lio structure is;  

RP2= (X1*Ri) + (X2*Rj) + (XM*RM) 

Where X1-2 is stocks 1 and 2, XM is the benchmark index (OMXSPI), and r is the share of 
the total portfolio. 

The two stock portfolios have a total return above the benchmark index OMXSPI indiffe-
rent of the portfolio construction which is seen in Table 4-1. The standard deviation is 
lower in three of the portfolios and one only marginally higher. 

The best result is generated by the two stock portfolio based on 85% of OMXSPI and 15% 
of the stocks, which has a return of -12%. The portfolio return is +9.3% compared to the 
benchmark index. When looking at the different stocks in the portfolio it is obvious that 
the positive result comes from one of the stocks, Doro, which had a return of 120% in our 
time period. When dividends are included the portfolio return increases to 11%, again sub-
stantially higher than the benchmark index.  

All of the four portfolios have higher returns with marginally different risk compared to 
the benchmark index. Generating returns that on average are 11% higher than the bench-
mark index with 0.5 % risk increase is a superior result. These findings are consistent with 
the theory of portfolio with higher returns also has higher risk. 

Table 4-1 Risk and return statistics of the two stock portfolio  

Portfolio Total Return Total Return Stnd  Difference; index & portfolio 

 
(excl. dividends) (incl. dividends) dev. Return Return 

  (%) (%) (%) (excl. dividends) (incl. dividends) 

  
     Portfolio 98% -20.058 -19.821 (21.02) 1.235 1.472 

Portfolio 95% -18.207 -17.612 (-21) 3.086 3.681 
Portfolio 90% -15.121 -13.932 (21.02) 6.172 7.361 
Portfolio 85% -12.035 -10.251 (21.1) 9.258 11.042 

      OMXSPI -21.293 -21.293 (21.05)     
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To test the robustness of the portfolio results the two stock portfolio is calculated two 
more times. The two extra portfolios are named 2.2 and 2.3. The result show that both of 
the portfolio have lower returns than the benchmark index (-3.3% and -0.28% on the 85% 
level incl. dividends). The risk is marginally higher by 0.32-0.38 %. The full data is stated in 
Appendix 4.  

4.2 The Five Stock Portfolio 

The five stock portfolio consist of five stocks and the benchmark index. Thus, the portfo-
lio structure is;  

RP5= (X1*r) + … + (X5*r) + (XM*r) 

Where X1-5 are stocks 1-5, XM is the benchmark index (OMXSPI) and r is the share of the 
total portfolio. 

The five stock portfolios have a total return above the benchmark index OMXSPI indiffe-
rent of the construction which can be seen in Table 4-2. Besides better results, the standard 
deviation is lower which means lower risk of the portfolios.  

The best results are generated by the five stock portfolio based on 85% of benchmark in-
dex and 15% stocks, which generated a return of -19.9% which is +1.3% compared to the 
index. When including dividends the return is -18.3%, which increases the return from 
1.3% to 2.9% better than the index.  

All of the five stock portfolios has lower risk and higher return and is therefore another va-
lid alternative for investors. 

Table 4-2 Risk and return statistics of the five stock portfolio 

Portfolio Total Return Total Return Stnd Difference; index and portfolio 

 
(excl. dividends) (incl. dividends) dev. Return Return 

  (%) (%) (%) (excl. Dividends) (incl. Dividends) 

  
     Portfolio 98% -21.12 -20.893 (20.81) 0.173 0.400 

Portfolio 95% -20.86 -20.293 (20.45) 0.433 1.000 
Portfolio 90% -20.427 -19.294 (19.88) 0.866 1.999 
Portfolio 85% -19.994 -18.294 (19.34) 1.299 2.999 

      OMXSPI -21.293 -21.293 (21.05)     

 

To test the robustness of the portfolio results the five stock portfolio is calculated two 
more times. The two portfolios are named 5.2 and 5.3. The results show that the two port-
folios have different performance. Portfolio 5.2 performs better than the five stock portfo-
lio (+6.3% than the index at the 85% level), and portfolio 5.3 performs worse (-0.35% than 
the index at the 85% level). The risk is lower in both cases. The data is stated in Appendix 
4.  

4.3 The Ten Stock Portfolio 

The ten stock portfolio consist of ten stocks and the benchmark index. Thus, the portfolio 
structure is;  

RP10= (X1*r) +(X2*r) + ……. + (X10*r) + (XM*r) 
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Where X1-10 are stocks 1-10, XM is the benchmark index (OMXSPI) and r is the share of the 
total portfolio. 

The ten stock portfolios has a total return below the benchmark index OMXSPI indiffe-
rent of the construction excluding dividends, see Table 4-3. After including dividends the 
returns turned positive for all of the ten stock portfolios. The standard deviation is lower in 
all portfolios. 

The best results are generated by The ten stock portfolio based on 98% of benchmark in-
dex and 2% stocks which generated a return of -21.4%. That is a negative return of -0.08% 
compared to the index. When including dividends the returns are 21.2%, which makes the 
portfolio results outperform the index with +0.1%. The dividends makes the portfolio turn 
to a positive result from having a negative result, compared to the benchmark index.  

Before including dividends all four portfolios has lower returns but at a lower risk than the 
benchmark. After including dividends the four portfolios increased the returns so that all 
of the four portfolios have higher returns with lower risk. 

Table 4-3 Risk and return statistics of the ten stock portfolio 

Portfolio Total Return Total Return Stnd. Difference; index and portfolio 

 
(excl. dividends) (incl. dividends) dev. Return Return 

  (%) (%) (%) (excl. Dividends) (incl. Dividends) 

  
     Portfolio 98% -21.373 -21.188 (20.74) -0.080 0.105 

Portfolio 95% -21.494 -21.031 (20.28) -0.201 0.262 
Portfolio 90% -21.695 -20.770 (19.54) -0.402 0.523 
Portfolio 85% -21.895 -20.508 (18.85) -0.602 0.785 

      OMXSPI -21.293 -21.293 (21.05)     

 

The robustness of the ten stock portfolios is not calculated as for the two and five stock 
portfolios. Assumptions are made that a larger portfolio on average will have more stable 
results. Since the larger portfolios consist of more stocks, the deviation between the results 
that may exist will to a larger extent be averaged out. The smaller portfolios have a larger 
probability of deviation in portfolio result since the results are based on few stocks. 

4.4 The Fifteen Stock Portfolio 

The fifteen stock portfolio consist of fifteen stocks and the benchmark index. Thus, the 
portfolio structure is;  

Rp15= (X1*r) +(X2*r) +…. + (X15*r) + (XM*r) 
 
Where X1-15 are stocks 1-15, XM is the benchmark index (OMXSPI) and r is the share of the 
total portfolio. 

The fifteen stock portfolios have a total return above the benchmark index OMXSPI, in-
different of the construction; see Table 4-4. The standard deviation is lower in all four 
portfolios. The findings are persistent with the theory that portfolios with lower risk will 
generate lower returns than the high risk portfolios. 

The best results are generated by The fifteen stock portfolio based on 85% of benchmark 
index and 15% stocks which had a return of -19.5%. That is a positive return difference of 
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+1.8% compared to the index. After including dividends the portfolio made a result of -
17.9% which i3.3% better than the index. 

All four portfolios are a better alternative than an index fund to an investor. 

Table 4-4 Risk and return statistics of the fifteen stock portfolio 

Portfolio Total Return Total Return Stnd  Difference; index and portfolio 

 
(excl. dividends) (incl. dividends) dev. Return Return 

  (%) (%) (%) (excl. Dividends) (incl. Dividends) 

  
     Portfolio 98% -21.050 -20.847 (20.68) 0.243 0.446 

Portfolio 95% -20.685 -20.178 (20.13) 0.608 1.115 

Portfolio 90% -20.077 -19.064 (19.22) 1.216 2.229 

Portfolio 85% -19.469 -17.950 (18.36) 1.824 3.343 

      OMXSPI -21.293 -21.293 (21.05)     

 

The robustness of the fifteen stock portfolios is not calculated as for the two and five stock 
portfolios. Assumptions are made that a larger portfolio on average will have more stable 
results. Since the larger portfolios consist of more stocks, the deviation between the results 
that may exist will to a larger extent be averaged out. The smaller portfolios have a larger 
probability of deviation in portfolio result since the results are based on few stocks. 

4.5 Portfolio Standard deviation 

This section describes the standard deviation for all of the portfolios. The standard devia-
tion results are based on a population and not a sample, both were tested and using popula-
tion increased the results slightly.  

 

Diagram 4-1 Portfolio Standard deviation  

In Diagram 4-1 it can be seen that the two stock portfolios has a higher standard deviation 
than the other portfolios, and when diversifying the portfolio by having fifteen stocks the 
standard deviation is decreased. The largest differences are found in holding 85% index, 
where the risk varies between 21.43 % in portfolio 2.3 and 18.36 % in the fifteen stock 
portfolio. The results are expected according to diversification theory. 
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The benchmark index has a high position in the diagram since it has a high standard devia-
tion compared to the portfolios. The portfolios are partially based on the index, but are al-
so based on the randomly selected stocks that may have had lower standard deviations or 
lower the covariance than the index. The index contains the stock market as a whole, which 
may increase the risk compared to the portfolios if the randomly chosen stocks have low 
standard deviation. The portfolio stocks also have the possibility to gain from industrial di-
versification which decreases the covariance. Another explanation may be that the index 
contains a larger amount of small companies than our portfolios. Small companies usually 
have a possibility to grow faster but at the cost of increased fluctuations in the stock value, 
larger companies are usually more stabile.  

4.6 The Portfolios vs. an index mutual fund 

The efficient market theory and previously presented researchers find that the individual 
investors are better off investing in an index fund. The results are therefore compared with 
an existing mutual fund following an index. “Swedbank Robur Indexfond Sverige” (SRIS) 
is chosen and it has OMX Stockholm benchmark as its benchmark index. Since it concen-
trates its shares in Swedish stocks they have the same limitations of diversification as the 
experimental portfolios since they are limited to the same region.  

In 2010-01-01 the index mutual fund was approximately -20% in returns. The standard 
deviation is stated as 27.3% giving the mutual fund a part of the Swedbanks highest risk 
class for funds. It is quite exceptional that even though both the experimental portfolios 
and the SRIS are limited diversification wise to the Swedish market, the standard deviations 
for the portfolios are between 18.4-21.1% which is much lower than the SRIS.  

When comparing returns the SRIS has a very average result where eight portfolios have 
better results and eight have lower results. 

It is clear that receiving the returns of the SRIS comes at a much higher risk than the expe-
rimental portfolios. The index fund follows the assumptions of modern portfolio theory, 
high risk generates higher return. The portfolios though are not supporting those assump-
tions. At a standard deviation of 21.1%, the two stock portfolio has the highest risk of the 
portfolios, but also giving high returns between -12% and -10.25%. That is 8-9.75% better 
than the SRIS but still at much lower risk (-6.2). At 18.36 the fifteen stock portfolio has the 
lowest standard deviation with a return of -17.9% and -19.5%. The risk is -8.94% and the 
return 0.5%-2.1% better than the SRIS. Those two portfolios would both suites the risk 
averse and the more risk seeking investor better than the SRIS.  

4.7 Discussion 

The results of the portfolios show that the partly indexated portfolios with randomly se-
lected stocks have an average return by +1.6% excluding dividends, and +2.4% including 
dividends compared to the benchmark index.  

The findings of Malkiel (2005) etc. of underperformance in actively managed funds and the 
efficient market hypothesis both state that the investor should invest in an index portfolio 
and thereby get the highest profits. The results in this thesis contradict those findings since 
the index underperformed the experimental portfolios. Thus, investing in the index may 
not be the best alternative.  

The portfolios have a lower risk by -0.9% on average compared to the benchmark index. 
That means that the portfolios have a lower variability and a closer fit to the true return 
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than the index. Fifteen of the portfolios have lower risk and only one of the portfolios had 
higher risk than the index, by 0.06%.  

The best return results are found in the two stock portfolio of 85% index. With superior 
returns of +11% and marginally higher risk compared to the benchmark index, it is a better 
alternative compared to the index portfolio for the risk neutral investor. For the risk averse 
investor, the fifteen stock portfolio with 85% index has the lowest risk of the portfolios 
with -2.7% compared to the index and it generated +3.3% better returns.  

The least positive results are found in the ten stock portfolio of 85% index, were returns 
are -0.6% but at a lower risk of -2.2% compared to the benchmark index. When including 
dividends the portfolio generated 0.78% better returns and -2.2% of risk compared to the 
benchmark index. This shows that even the portfolio that performed worse beat the index 
when dividends were included.  

Diversification theory is supported since the risk was reduced by increasing the number of 
stocks in the portfolio. The fifteen stock portfolio had the lowest risk and the two stock 
portfolio had the highest risk, as seen in diagram 4-1 in section 4.5. 

The results contradict modern portfolio theory; the portfolios have low risk but generated 
high returns compared to the benchmark index. Adding more stocks to our portfolios re-
duced risk for the larger portfolios, and for the smaller portfolios the covariance between 
the stocks may have generated the low risk.  

The randomly selected stocks are proven to matter to the results. When calculating the ex-
tra portfolios 2.2, 2.3, 5.2 and 5.3 the results differed. When including dividends 1 out of 3 
of two stock portfolios and 2 out of 3 of five stock portfolios got higher returns compared 
to the index. The role of dividends is also found to be somewhat important since including 
them increased the total average return with 0.85%.  

The findings show that investing in any of the portfolios incl. dividends generates better re-
turns and lower risks than the benchmark index. The results support the finding in Forbes 
(1967) where a randomly selected stock portfolio outperformed the index (Malkiel, 1999).  

4.7.1 Notes on the results 

Standard deviation was used since it is a common measure of spread and then compared to 
returns since it is the simplest way of portfolio performance measurement. Thus, there are 
more elaborate alternatives to measure portfolio performance such as the Jensen´s alpha, 
the Sharpe index, the Treynor index and the M2 measure. 

Management fees, brokerages, taxes etc. have not been considered in order to simplify the 
experiment. Adding these expenses would be positive for the portfolios when the expenses 
increased since the buy-and-hold strategy is used. Actively managed mutual funds have 
higher recurring expenses & index funds have smaller, but recurring expenses while the ex-
perimental portfolios only would have one expense when purchasing the stocks.  

A weighted monthly average was calculated from daily data, and standard deviation is cal-
culated from that average. This might shift the results a bit since there might have been a 
very high and very low number some days in the month and then the average levels the 
standard deviation out. Though, since it does level out the effect cannot be large. 

The data collected is from a time period where there has been a financial crisis. The results 
should hold even in a time period when the market is not as turbulent, since both the port-
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folios and the market index exist on the same stock market with the same fluctuations. 
However, the returns should be more consistent and the risk should be lower since when 
the economy is stable there are no large fluctuations in the market in contrast to the market 
in a financial crisis. 

After checking all of the data, it was found that the Swedbank diagram has given mislead-
ing information. The Swedbank Robur Indexfond Sverige actually has a starting date of 24-
04-2007 which distorts the information and results in section 4.6. The standard deviation 
of 27.7% and the returns of -20% are based on data for 24-04-2007 to 30-12-2009. 
OMXBPI is the index that the Swedbank Robur Indexfond Sverige follows. Since both 
OMXSPI and OMXBPI are Nasdaq Stockholm based indexes with similar historical devel-
opments it may be assumed that the index fund might have followed the path of the 
benchmark index used in our calculations, OMXSPI. If the assumption is valid, the portfo-
lios would still beat the Swedbank Robur Indexfond Sverige and the same conclusions as 
for the portfolios beating the benchmark index would be drawn.  
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5 Conclusions 

The purpose of this thesis was to construct an experiment in order to evaluate if partly in-
dexated portfolios with randomly selected shares can beat the benchmark index. This was 
performed by creating sixteen portfolios which were partly indexated by 85-98%, and partly 
consisting of 2-15% randomly selected stocks varying in numbers between 2 and 15. The 
portfolios risk and return was then calculated and then compared to the benchmark index 
OMXSPI. 

The findings show that the random portfolios have an average of 1.6% - 2.4% higher re-
turn than the benchmark index and that the standard deviation of the portfolios is 0.9% 
lower on average. The random portfolios have lower risk and higher returns and thus it can 
be concluded that the portfolios have outperformed the index. The results support the 
findings of the dart board test performed by Forbes (Malkiel, 1999) which showed that a 
portfolio consisting of randomly thrown darts can outperform the index. 

The best results were found in the two stock portfolio constructed of 85% index and 15% 
stocks. With superior returns of +11% and marginally higher risk compared to the bench-
mark index, it is a better alternative than the index portfolio for the risk neutral/risk seek-
ing investor. For the risk averse investor, the fifteen stock portfolio with 85% index has the 
lowest risk of the portfolios with -2.7% compared to the index and it still generated +3.3% 
better returns. These results contradict the assumptions of modern portfolio theory which 
are that high risk generates high return and low risk generates low returns. 

When comparing the results to a Swedish index mutual fund the findings show that inves-
tors would gain from selecting one of the experimental portfolios instead of the index mu-
tual fund. This contradicts the ideas supported by many academic findings from Malkiel 
(2005) etc. of that investing in an index fund is the best portfolio choice.  

As a suggestion for further studies, it would be interesting test the robustness of the port-
folio results by increasing the portfolio sample or evaluating the experiment with more 
complex risk-adjusted measures of performance. Also, diversifying globally by including in-
ternational markets would be interesting. The area of random stocks beating a benchmark 
index is quite unexplored so this would surely be rewarding. 
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Appendix 1 

The data taken from “Modern portfolio theory and investment analysis” is equally 
weighted monthly variances for all stocks listed at the New York stock Exchange. The data 
was used to calculate the standard deviation from the variance and converted into yearly 
rates in order to make interpretations easier.  

  Effects of diversification     

No. Of securities Expected Portfolio variance Monthly Stnd.dev. Yearly Stnd. Dev. 

1 46.619 6.828 23.65 

2 26.839 5.181 17.95 

4 16.948 4.117 14.26 

6 13.651 3.695 12.80 

8 12.003 3.465 12.00 

10 11.014 3.319 11.50 

12 10.354 3.218 11.15 

14 9.883 3.144 10.89 

16 9.53 3.087 10.69 

18 9.256 3.042 10.54 

20 9.036 3.006 10.41 

25 8.64 2.939 10.18 

30 8.376 2.894 10.03 

35 8.188 2.861 9.91 

40 8.047 2.837 9.83 

45 7.937 2.817 9.76 

50 7.849 2.802 9.71 

75 7.585 2.754 9.54 

100 7.453 2.730 9.46 

125 7.734 2.781 9.63 

150 7.321 2.706 9.37 

175 7.284 2.699 9.35 

200 7.255 2.694 9.33 

250 7.216 2.686 9.31 

300 7.19 2.681 9.29 

350 7.171 2.678 9.28 

400 7.157 2.675 9.27 

450 7.146 2.673 9.26 

500 7.137 2.672 9.25 

600 7.124 2.669 9.25 

700 7.114 2.667 9.24 

800 7.107 2.666 9.23 

900 7.102 2.665 9.23 

1000 7.097 2.664 9.23 

Infinity 7.058 2.657 9.20 

Source: Elton, Gruber, Brown, Goetzmann, 7th ed. p.59 
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Appendix 2 

The two, five, ten and fifteen stock portfolio lists of the companies and the stocks individ-
ual return and standard deviation. 

Individual stocks Return and standard deviation  

2007.01.01-2010.01.01 (36 months statistics in %) 

Portfolios:   Stock return Stock Stnd. Dev. 

The two stock portfo-
lio:   

Doro  120.73 38.03 

NCC B  -39.88 43.35 

OMXSPI   -21.29 21.05 

    

The five stock portfolio:   

Kinnevik B  -8.62 31.44 

LinkMed  -41.58 38.33 

Beijer Electronics  -11.69 26.20 

SHB A  -2.52 26.76 

Intrum Justitia  1.23 25.93 

OMXSPI   -21.29 21.05 

    

The ten stock portfolio:   

Brinova B  -43.05 37.79 

Hemtex  -77.97 48.44 

Alfa laval  25.76 29.75 

SSAB A  -18.56 41.84 

Geveko B  -62.44 32.76 

Wihlborgs  -9.12 29.97 

Corem Property Group -58.82 41.79 

Ledstiernan B  -57.71 101.65 

Active Biotech  24.88 42.53 

Electrolux A  23.93 39.62 

OMXSPI   -21.29 21.05 

    

The fifteen stock portfolio:  

Diös Fastigheter  -23.99 23.34 

ElektronikGruppen B -75.02 32.91 

Tele2 A  11.26 28.09 

Academedia B  306.10 62.61 

TeliaSonera  -11.93 24.51 

Kinnevik B  -8.62 31.44 

AarhusKarlshamn -27.16 36.60 

Morphic B  -94.04 67.47 

SäkI  -31.49 33.37 
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Axfood  -22.44 20.65 

BE Group  -45.50 49.76 

Modul 1 data  -46.29 30.23 

Castellum  -28.27 27.54 

Husqvarna A  -38.94 33.48 

Indutrade  -0.66 27.86 

OMXSPI   -21.29 21.05 
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Appendix 3 

This is the data for the extra portfolios constructed. The two no.2 stock portfolio, two no.3 
stock portfolio, five no.2 stock portfolio and five no.3 stock portfolio lists of the compa-
nies and the stocks individual return and standard deviation. 

Individual stocks Return and standard deviation  

2007.01.01-2010.01.01 (36 months statistics in %) 

Portfolios:   Stock return Stock Stnd. Dev. 

The 2.2 portfolio:  

Castellum -28.27 27.54 

Elanders B -73.44 45.22 

OMXSPI   -21.29 21.05 

    

The 2.3 portfolio:  

BTS Group B -32.95 36.11 

Neonet  -26.44 40.66 

OMXSPI   -21.29 21.05 

    

The 5.2 portfolio:  

Kinnevik B -8.62 31.44 

LinkMed  -41.58 38.33 

Beijer Electron-
ics 

-11.69 26.2 

SHB A  -2.52 26.76 

Intrum Justitia 1.23 25.93 

OMXSPI   -21.29 21.05 

    

The 5.3 portfolio:  

Gunnebo  -39.72 43.18 

NCC A  -52.95 49.02 

Hexagon B 12.18 45.52 

Opcon  14.65 61.15 

Fenix Outdoor B 116.76 25.08 

OMXSPI   -21.29 21.05 
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Appendix 4 

This is the results of the extra constructed portfolios with their portfolio return and stan-
dard deviation. 

Return and standard deviation statistics ( 36 months statistics in %)   

2007.01.01-2010.01.01       Return after deducting the index 

  Portfolio return Standard  Portfolio return  Portfolio   Portfolio 

Portfolios: (no dividends) deviation (with dividends)   no dividends   with dividends 

The 2.2 portfolio:       

98%  -21.88 (21.07) -21.74  -0.591  -0.446 

95%  -22.77 (21.11) -22.41  -1.478  -1.115 

90%  -24.25 (21.22) -23.52  -2.956  -2.231 

85%  -25.73 (21.37) -24.64  -4.434  -3.346 

The 2.3 portfolio:       

98%  -21.46 (21.07) -21.33  -0.168  -0.037 

95%  -21.71 (21.11) -21.39  -0.420  -0.092 

90%  -22.13 (21.24) -21.48  -0.840  -0.185 

85%  -22.55 (21.43) -21.57  -1.260  -0.278 

The 5.2 portfolio:       

98%  -21.51 (20.93) -21.34  -0.219  -0.047 

95%  -21.84 (20.78) -21.41  -0.549  -0.118 

90%  -22.39 (20.57) -21.53  -1.098  -0.237 

85%  -22.94 (20.42) -21.65  -1.647  -0.355 

The 5.3 portfolio:       

98%  -20.66 (20.82) -20.45  0.630  0.843 

95%  -19.72 (20.50) -19.18  1.574  2.108 

90%  -18.15 (20.04) -17.08  4.722  4.216 

85%  -16.57 (19.67) -14.97  4.722  6.324 

Index:                

OMXSPI -21.293 (21.05) -21.293     

 


