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Purpose of the study

Selecting fundsis a difficult task. Although relevant since everyone working in
Sweden has to invest in funds within the Swedish pension system. In order to support
the selection Style based analysis can be used. Thisisatool developed by William F.
Sharpe for analyzing equity funds' historical asset alocations, with only returns as
input. Our purposeisto test to which extent a Style based analysis is useful for the
Swedish equity fund market.

Methodology

In order to fulfill our purpose, we used a quantitative approach, based on formerly
developed theories, mainly the Style based analysis. We chose to analyze Swedish
oriented equity funds within the pension system that have been active since at least
1995. After having applied these restrictions we ended up with 15 funds. Further, we
chose relevant indices to represent the asset classes in which the fundsinvest. For the
Style based analysis we used the Maximum Likelihood method, a convenient method
when performing multiple linear regressions with restrictions.

Results

We tested our models relevance from severa perspectives, and found it to be useful
for the Swedish Equity fund market. It could both analyze the funds historical asset
allocations, and forecast coming returns Ex Post reasonably well. Furthermore, we
discovered two areas where the model can be of special interest. When choosing
funds within a specific segment, for instance Swedish oriented equity funds, the Style
based analysis can be used to analyze the differences between the funds within the
segment. We aso noticed that the Style based analysis can be a useful tool when
studying whether or not afund is an index follower.
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1 Introduction

In this chapter we will introduce our field of study, and discuss why and how it is
relevant for an investor. The discussion will lead to a formulation of the purpose of
the study.

Today, amost every person in Sweden can be considered an investor. Not only
private investments are held but also everyone who works get a certain amount of
their wage put away within the pension system®.

If investing privately, the portfolio’s composition and risk profile has to be considered
in order to match the investor’sindividual preferences. To compose and manage an
asset portfolio can be quite complicated. Different assets are to be weighted and their
combination affects the result?>. A more convenient way might be to invest money in a
fund where a professional manager does the work. Regarding the money put away for
the pension, thisis the only alternative available®.

Selecting afund to invest in might be difficult. At the end of 2002 almost 1100 funds
were offered solely on the Swedish market. At first sight many of the funds, at least
within a certain category, may ook somewhat similar. In reality the funds differ in
several perspectives, e.g. regarding investment strategies and size of fees.

At mid-year of 2002 amgjority of the Swedish population (84 % of age 18-74 years)
had capital invested in funds, directly, or indirectly viathe pension system®.
Conseguently vast amounts of money are invested in funds. During 2002 total savings
in the Swedish market amounted to over SEK 70 billion. Of these savings almost 20
billion derived from investments made within the pension system®.

In the pension system equity funds are often mentioned as superior in the long run
compared to bond and money market funds®. Maybe because of this, as of the end of
2002, a big part of the assets within the pension system was invested in equity funds
(49%). Balanced funds represented (48 %), and merely 3 % of net assets consisted of
bond funds, money market funds and other various funds’.

1.1 Discussion of problem

About 500 equity funds are offered within the Swedish pension system. For a person
not familiar with the financial markets, the choice between these financial productsis
difficult. Nevertheless, the decision isimportant, as it affects the level of wealth
obtained when retiring.

When selecting funds in the pension system one gets information on how the funds
have performed historically. Unfortunately it is hard to pick funds just on historical

L www.ppm.nu

2 Haugen, 2001, p. 57

3 www.ppm.nu
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return data since many funds, although under the same category in the pension
system, has very different investment strategies. Thus, just because fund A has
performed better than fund B, this does not imply that the managers of fund A are
more skilled. It might be that fund A mainly investsin a specific segment of the
market that has developed especially well. Hence, thisinformation is not enough as a
decision rule. A more detailed analysis of the funds strategies may be needed. This
can be done with Style based analysis, first introduced by William F. Sharpe in 1988°.
The model can, based on historical returns, estimate the asset allocation of the fund.
Through thisanalysis, it is possible to see how the funds have invested more
precisely.

Historical asset allocations are very interesting to study. However, from an investor
perspective the main interest is not of historical but of future returns. Of course, we
cannot with assurance make statements about the funds future performances. If so, we
would certainly not publish these, but make ourselves rich. However, by testing how
well the model could forecast in the past, a judgment of the models ability to forecast
future returns can be made.

1.2 Purpose of the study

The purpose of our study isto test to which extent a Style based analysis is useful for
the Swedish equity fund market.

With useful we do not only mean how well it can be used to explain the funds
historical returns, which is the basic idea of the model. Since investors are more
interested in future returns, we will also test if the modd is an accurate tool for
forecasting.

1.3 Delimitations of the study

In order to limit the workload, we have made some practically needed delimitations:

e  Wewill only study equity funds that are included in the Swedish pension system.
This limitation makes our study interesting not only for private investors, but also
for everyone enrolled in the governmental pension system.

e |n addition, we will only include equity funds within the segments focusing on the
Swedish market. This limitation is necessary to keep the amount of funds at a
reasonable level. Also, even if not theoretically logical®, we believe that alot of
people want to invest in at least one Swedish oriented fund within the pension
system.

e Wewill not study eventual changes of fund managers or strategies.

8 Sharpe, 1988
® Thisisin Finance terms called the "Home Country Bias’. Further information can be given in most
basic Finance textbooks.



1.4 Choice of perspective

We choose the perspective of the external investor, interested in or currently
investing, in equity funds. This perspective is consistent with the idea behind the Style
based analysis'’. It is also convenient, for reasons explained in chapter 5.

1.5 Target group

Thetarget group of our work is primarily people with some basic knowledgein
financial economics and statistics. However, we will exert ourselves to use
vocabulary and explanations that can be understood by alarger group of people.

1.6 Essay Outline

Our study is structured as follows:

Table of contents

Introduction

M ethodology

Introduction to equity funds

Theory

Empirical method

Analysis of results

Concluding discussion

List of reference

Appendix A —Multiple linear regression
Appendix B — Fund descriptions
Appendix C — Out of sample fund descriptions
Appendix D — Index descriptions
Appendix E — Index correlation matrix

19 sharpe, 1992



2 Methodology

In this chapter we will describe the methodology used in order to fulfill the purpose of
the study. We will discuss the methodological approach, the data used, reliability and
validity and what alter native approaches there might be.

2.1 Methodological approach

Our study will be based on a quantitative approach. The quantitative method
formalizes and structures analyses, which leads to a high degree of control by the
researcher™’. We find this method convenient as we are going to analyze many
different objects over long time periods'®. Furthermore, this method allows us to
draw generalized conclusions regarding the whole popul ation.

When evaluating the usefulness of the Style based analysis we are using a deductive
approach. This approach is characterized by the use of existing models and theoriesto
analyze the reality’®. We find the method convenient as we have no intentions of
developing own theories. We believe that this would be too difficult at our academic
level.

2.2 Data

2.2.1 Literature
We gathered information concerning the chosen field of study by:

using databases such as Econlit, Elin, Libris and Afférsdata

e making use of different search engines on the Internet (Google, Y ahoo,
Altavistaetc.)

e studying the bibliographies of articles and literature that we considered
relevant reading

e searching for relevant articles in previously written master theses at the
department of Business Administration and the department for Economics at
the university of Lund

e literature suggestions from our tutor.

All the data that we will use in the model are secondary data. How we choose and
collect it will be explained in chapter 5.

" Holme & Solvang, 1997, p. 14
2ibid, p. 78
Bibid, p. 51



2.3 Reliability and validity

The fact that a study has high validity implies that the study measures what it is
supposed to. The reliability is dependent on how the measurements are performed and
the accuracy in the treatment of information™*. That is, the degree of reliability
concerns whether the information we gathered is trustworthy or not and how we
manipulated this datain our analysis.

Quantitative studies often have problems with validity™. As this approach involve
distance to the analyzed objects there is arisk that these objects do not reflect what we
intend to investigate. This problem is accentuated when studying non-experimental
data where the collection processis not under your own control *°. We aimed to
strengthen the validity of our study through reading material from different authors
activein thefield of study. This approach enabled us to create a picture of which
model to use. Despite of this we are aware of that our model is not flawless, and we
discuss its shortcomings in chapter 4.

Weregard the reliability of the data as high. When possible, data has been double-
checked. Taking into consideration that the Swedish Financia Supervisory Authority
(Finansinspektionen) surveys the funds we believe that the risk for funds to hand out
incorrect datais mitigated.

Thereliability and relevance of our model on a more operative level will be discussed
thoroughly in chapter 4 and 5.

2.4 Alternative approaches

The methodol ogical approach has a determining effect on the upcoming results*. It is
important to be aware of this when choosing a certain approach to solve a problem.

An aternative to our selective choice regarding equity funds included in the pension
system would have been to choose the same number of mutual funds randomly.
However we thought of the mutual funds included in the pension system as an
interesting group of funds to investigate, as it will increase the number of potential
readers.

Instead of doing a purely quantitative analysis of the equity funds performance we
could have added a qualitative section in order to increase the dept in our thesis.
Through interviews with fund managers we could have obtained information about
the funds activities, which could have facilitated our analysis. However these types of
combinations of quantitative and qualitative investigations have proved to be
somewhat complicated. Thereisarisk of not obtaining the same degree of precision

“Holme & Solvang, 1997, p. 163
%ibid, p. 83

® Hill, Griffiths, Judge, 2001, p.12
" Holme & Solvang, 1997, p. 11



and structure in qualitative data asin quantitative data™®. We therefore consider that a
purely quantitative approach is more convenient for our purposes.

% ibid, p. 87



3 Introduction to equity funds

After a short introduction to Mutual fundsin general, we give a short presentation of
mutual fund savings in Sveden. After follows a discussion regarding the regulatory
authorities and restrictions imposed on Swedish Equity funds.

3.1 The nature of mutual fund savings

Mutual funds make it possible for saversto take part of the return of financial
instruments in arelatively simple and hopefully cost efficient manner™®. Capital from
many investorsis collected by the management company of the fund making it
possible for small investors to enjoy the economies of scale that comes with pooling
savings?’. An important feature of the mutual funds is the possibility for small savers
to diversify risks™. Another aspect is the time. Since a professional manager does the
work,zghe investor can enjoy the outcome of his/her work, with a minimum time
effort™.

3.2 Recent development of the Swedish mutual fund market

Savings in investment funds have declined in Sweden in recent years. The principal
explanation for this development is the downfall in the equity marketsin the
beginning of 2000. As a majority of the fund savings is invested in equity funds this
downfall resulted in a severe decrease of the value of the fund savings as awhole. The
figure2 ?el ow shows allocation of savingsin mutual fundsin Sweden as of March 31,
2003.

Net assets in investment funds in Sweden
(March 31st, 2003)

400000
300000 +—
200000 +—
100000 -

0 | M

Equity Balanced Bond Money  Other
funds funds funds market funds
funds

Net assets (MSEK)

Types of funds
Table 1: Net assetsin Swedish Mutual Funds March 31, 2003

19 http://www.finans.regeringen.se/

“jipid

2 Ross, Westerfield & Jaffe, 2002, p. 354
% ipid

2 http://www.fondbol agen.se



3.3 Regulatory authorities

In Sweden funds are regulated in coherence with the Swedish Mutual Funds Act
(1990:1114) (Lagen om Vardepappersfonder), which is based on the UCITS
(Undertakings for Collective Investments In Transferable Securities) directives
constituted by the European Union®*. The Swedish Mutual Funds Act is
complemented with the directives given by the Swedish Financial Supervisory
Authority, which is responsible for supervising fund management companies.
Additionally the Swedish Investment Funds A ssociation (Fondbolagens Forening)
publishes recommendations in several areas®.

Authorization to manage mutual fundsis granted by the Swedish Financial
Supervisory Authority. Swedish fund management companies are allowed to operate
freely in the EEA (European Economic Area) zone, since they fulfill the UCITS
Directive.®

In addition, amutual fund has its own fund rules, which are constituted by the
management company. The fund rules specify issues such as underlying investment
strategies, dividend policies, principles for calculations and the fees charged by the
management company?’. The fund rules have to be approved by the Financial
Supervisory Authority. If the management wants to change the rules, the changes
have to be submitted to the Financial Supervisory Authority for approval.

3.4 Laws and regulations

Earlier, mutual funds were regulated through the Mutual Funds Act (Aktiefondslagen)
as of 1974 and the Investment Incentive Funds Act (Lagen om Aktiesparfonder) from
1978. The present Swedish Mutual Funds Act is more demanding regarding the
information requirements of the mutual funds investment strategies™.

The definition of amutual fund given in the first section of the Swedish Mutual Funds
Actisasfollows:

A mutual fund is a fund consisting of securities and other financial instruments. The
fund is formed bg/ means of capital contributions from the public and owned by those
so contributing®.

Furthermore, a mutual equity fund is defined as a mutual fund investing more than
75% of its capital in stocks™.

In order to guarantee risk diversification the Swedish Mutual Funds Act prescribes
that amutual equity fund should not invest more than 5 % of its capital into one single

2 http://www.fondbol agen.se

*jpid

% http://www.finans.regeringen.se/

" The Swedish Mutual Funds Act (1990:1114), section 9
2 http://www.fondbol agen.se

% The Swedish Mutual Funds Act (1990:1114), section 1
% http://www.morningtar.se
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asset. However, mutual equity funds may be alowed to invest up to 10 % in
individual stocks. Thisisonly alowed for 40% of the funds capital. Taking these
restrictions together a mutual equity fund has to have a portfolio consisting of at |east
16 different stocks™. An exception is made for index funds, which are allowed to
invest up to 20 % of its capital in asingle share®.

Additionally there are restrictions imposed on mutual funds regarding what kind of
securities they are allowed to hold. The mutual funds may invest in securities and
other financial instruments which are, or which within one year are intended to be:

. listed on a Swedish or foreign stock exchange
« listed on an authorized market place
. the subject of regular trading in some other regulated market open to the public.*

The holdings of a mutual fund can also include securities and financial instruments
other than those specified above. These other securities are allowed to constitute a
maximum of 10 % of the value of the fund®*.

Furthermore, units of afund have to be of equal size and give equal rights to the
property belonging to the fund. The value of the unit is equal to the value of the fund
divided by the number of units. The value of the fund shall be accounted in
accordance with the principles set out in the rules of the fund.*

Because of our choice of funds within the pension system, aso the law controlling
this authority (“Lag (1998:710) med vissa bestdmmelser om
Premiepensionsmyndigheten”) is of interest. The major implication of our interest
here regards PPM’ s criterion that a Swedish oriented equity fund is afund with a
minimum of 75% of the assets invested in Swedish listed stocks or other assets related
to the development of the Swedish markets.

3 http://www.ppm.nu/
% http://www.finans.regeringen.se/
% The Swedish Mutual Funds Act (1990:1114), section 18
34 . .
ibid
% The Swedish Mutual Funds Act (1990:1114), section 30
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4 Theory

In this chapter we will describe and discuss the theories used in the study. The
chapter starts with a description of Style based analysis. Further we discuss how this
approach can be used for forecasting. Finally we discuss potential problems and what
criticism that has been expressed concer ning the method.

4.1 The basics of Style based analysis

The fundamental ideais to estimate to what extent the fund’ s return has been sensitive
to movementsin returns of different asset classes®. To give apractical example, itis
likely that a mutual fund whose main strategy isto invest in Nordic equitiesis more
sensitive to changes in Nordic stock indices, than afund whose main focusisthe
Pacific. In general form, our factor model for afund looks like:

Vo= (fiXa+ BoXe+ ...+ BXx) + €

y: = return of the fund under the period

Bk = sensitivity to factor k under the period

Xtk = return of asset class k under the period

e = thereturn not explained by the factors, could be skill or return from classes not
included in the model.

There are some restrictions in the model that can be interpreted as the investment
l[imitations a fund manager has.

e Nointercept is specified (The fund will not give any return if the assets
has not)

e The coefficients must lie between 0 and 1 (The fund cannot invest more than
100 % of its capital in one single asset)

e The coefficients must sum up to 1 (The fund hasto invest all of its capital into
something)

The method for estimating the sensitivity coefficientsis a multiple linear regression.
For areader not acquainted with this method, we refer to Appendix A for further
explanation. Calculating the factor coefficients gives an estimated model on how the
fund has invested historically. How good the model is depends on several things. The
model only explains a certain part of the fund’s historical return. If it explains close to
all of the return of the fund, the model has high explanatory power, and vice versa. A
measure for thisis the R? value, which measures how much of the variance in the
funds return that the model can explain. The formulafor the R?is:

Var(y,)
% Sharpe 1992

12



Where the var(e) / var(y;) represent the part of the variance unexplained. Hence, the
R?will be avalue on how much of the variance the model explains. A measure close
to 1 means that it explains almost all of the variance, and a number close to O means
almost no explanatory power. Naturally, it isimportant for usto achieve high R
values.

However, there may be other problems with the model than just low explanatory
power. Other problems that might occur are discussed in chapter 4.5.

4.2 Method of estimation

As stated, the technique of estimation is amultiple linear regression. For such
regressions, the standard method of use is the OLS method®’. However, when having
restrictions for the coefficients, this method is not applicable. Instead, we will use a
method called the Maximum Likelihood. The intuitive concept behind the Maximum
likelihood model isthat an event occurs becauseit is most likely to. The coefficients
are seen as quantities, with a specific fixed value, which is not known. The method
then tests possible outcomes of the parameters within the given restrictions in order to
maximize the probability of obtaining the values actually observed®. We will not
discuss the formulas or derivation of formulas for the method here. A more detailed
explanation can be found in any intermediary econometrics textbooks.

The Maximum Likelihood estimators have some desirable properties, which are:

e Consistency

e Asymptotically efficiency; which means that for large number of observations, no
other consistent estimator has a smaller variance

e Asymptotically normality, that is, for large number of observations they closely
approximate the normal distribution, even if the observation from which the
observations were drawn was not normal.*

4.3 Uses of Style based analysis

The model obtained can be used for several different purposes. Since the model
generates, hopefully, a more adequate benchmark, it is possible to evaluate to what
extent the manager has added value to the fund®. Y ou can also compare the funds and
try to categorize them within different investment styles such as growth/value,
large/mid/small capitalization®!, and so forth*:. Our focus will be to generally
conclude about the models usefulness, from an investor perspective, which will

include forecasting ability and ability to explain historical returns. Whileitis
interesting to see how the fund has invested historically, it is even more interesting to
be able to make predictions about the future.

3 Ordinary Least Squares, for explanation, please refer to any basic Econometrics textbook

3 http://www.ai.mit.edu, p. 4

¥ Ramanathan, 1998, p. 73

“0 See for example Sharpe 1992, Kahn & Rudd 1995

“ Capitalization is the market value of the company (number of stocks outstanding * price per stock)
“2 See for example Mayes, Jay & Thurnston, 2000, or Brown & Goetzmann,1996

13



4.4 Style based analysis for forecasting

Aswe have discussed above, Style based analysisisaway of studying historical
returnsin order to try to analyze the funds investment strategies, or the types of assets
invested in. As stated, we are not only interested in studying the history of the fund,
but also to make statements and predictions about the funds future performance. This
isadifficult task, since predictions about the future always are hard to quantify.
However, some studies prove that the past contains valuable information that can be
used for predictions of future fund performance™. One way of testing the historical
forecasting ability of the model is the Ex-Post forecast*. The logics of this approach
isthat it seems reasonable to think that if our model previously has been a good
forecasting tool, it may also be so in the future.

Assume that datafrom 1995 to 2000 is available. Instead on running the regression
for al our data, we only use the datafrom 1995 to 1998, period T;. Then we use the
model obtained here to make forecasts for 1999 and 2000, period T». Since we have
the outcome we can study the deviations between the real data and our forecasts.
These results provide us with a true test on the model’ s forecasting ability*. Finally
we run the regression for all the data, i.e. from 1995 to 2000, and use the results to
make forecasts about the future, the Ex Ante data depicted as period T3 below:

Yi
Estimation period for Ex-post forecast Ex-ante forecast
in-sample forecast
>« >« >
t
Ty T2 T3

Table4.1: Ex post forecasting
The process of forecasting contains four major steps:

1. Run regression on some of your datato receive atest model

2. Usethe model to predict Ex Post values

3. Test how the model worked (compare Ex Post estimates with actual outcome)
4. Run regression on al datato be able to predict future values.

“3 Elton and Gruber, 1996
# Ramanathan, 1998
> Ramanathan ,1998, p. 600
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Step 1 and 4 are Style based analysis regressions, explained above. Step 2 and 3 will
be discussed below.

4.4.1 Step 2 — Use the model to forecast future values

There are two major approaches for using the model to forecast future values. Either
you assume an econometric approach, which means using the historically calculated
coefficients from step 1 to make forecasts. The other approach is to base your
forecasts on the past values on the dependent variable and the error terms that may be
serially correlated. Thisis called time series forecasting.

These are just the basic approaches, and can be combined in order to get a more
complete model. In the econometric approach, you can for example add lagged
variablesto account for autocorrelation, adding some of the qualities of atime series
approach. Generally, it has been found that econometric models are better suited for
forecasting long term effects, and that time series models are superior for short term
forecasting™. It should be noted that thisisarule of thumb; it differs alot from case
to case what is best suitable. In case of alarge and significant autocorrelation, atime
series approach may be better, and when there is less autocorrel ation, an econometric
approach may be preferable.

We will use an econometric approach, but we will carefully look for evidence of
autocorrelation. If considerable autocorrelation will be found, we will add lagged
variables to the model to enhance its forecasting ability.

4.4.2 Step 3 — Test how well the model worked

When using a Maximum Likelihood method for estimating the coefficients, whilst
having alarge number of observations, the estimators can be approximated as
normally distributed. Our method for forecasting will then be to set up a confidence
interval for the forecasts, in which 95 % of the estimations should be. We will then
calculate which percentage of all the estimates that actually was within the specified
interval. If thisnumber is close to 95% (over 95 is even better, lower isworse), the
model can be stated as being useful for forecasting Ex Post. If thiswill also be the
case in the future, we leave to the reader or user of the model to decide.

4.5 Forecasts rely on market view

It seems convenient to be able to predict the future. However, for the model to work
for forecasting, one first has to make predictions about the development of the
markets covered in the model. This makes the model less valuable, and complicates
the picture drastically. Practically, the forecasts have low value if you do not have an
adequate and well-analysed market view. If you have this, the model can be of great
help for measuring your expected return, and also your maximum loss if things do not
turn out the way you expect.

“6 Ramanathan 1998, p. 599
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4.6 Problems with our approach

Previously we have explained the logics behind our model, and how it may be used
for forecasting. Still, there are several problems with our model that has to be
considered when using the model for decision support. We will discuss these
problemsin the last part of this chapter.

4.6.1 Average values under the period

There are several problems to keep in mind when using Style based analysis. An
important point we want to stressis that our factors are the average factors under the
period studied. If the fund changed strategy during this period, the result will be an
average of the strategies used. Thiswill be especially problematic when forecasting. If
the model is an average, it might not be so good for forecasting, since the current
strategy could be significantly different from the one reflected in the model. If an
investor wants to use the model for forecasting, he/she should be attentive to historic
or future changesin the fund’ s investment strategies since this will reduce the
relevance of the model for the fund.

4.6.2 Lack of information

Another problem concerns the data that we build our model on. One should be aware
of that the forecasts rely on old values of the dependent variables. If forthcoming
values will deviate largely from the ones we have used, the validity of our model will
be negatively affected. Thisis something one has to be aware of when discussing the
model’ s ability to forecast. This can easily beillustrated in a diagram:

Y o+ PiX +PoX + PBaX + ... ++ PX + S

o+ BiX + PaX + PaX + ...+ L+ PrX
(our fitted model)

AVErsgey -

o+ PiX +PoX + PaX + ...+ + PpX - t¥S,

Average X X

Table 4.2 Lack of info when forecasting

The curves around the forecasted value line are confidence interval bands for the
forecasts”’. Theintuitive interpretation of this is that the further away from your
average values, the less information you have; hence your forecasts will be less

" For further explanation see Ramanathan, 1998, pp. 119
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precise. In our case this can be interpreted as if future returns move around the values
experienced, it ismore likely that our model can be used for forecasting. If instead the
changes of return are greater (both positively or negatively) then measured, our model
will loose its forecasting ability from the fact that we do not know how the fund
managers will act. When forecasting, due to our large number of values, we instead
approximate that these confidence interval bands are straight, i.e. no increased
variance when the actual values moves away from the average.

4.6.3 Multicollinearity

An issue connected to the calculus of the multiple linear regression is
multicollinearity, which can appear when the asset classes used move in asimilar
way. The model then has a problem with sorting out which of the asset classes that
has actually affected the funds return. If for example the Swedish and the European
index move very similarly, the model can not say if the fund has invested in Swedish
or European stock. This problem is reduced if the number of observationsislarge. We
will be attentive to this problem; hence a correlation matrix is attached in Appendix E.

4.6.4 Heteroskedasticity

A problem often encountered in regression analysis is heteroskedasticity. Technically,
it means that the variance of the error term is not stable, but varies with one of the
dependent variables or over timein time seriesanalysis. A simplified hands on
explanation may be that the larger the house is, the more the price of it varies, both
positively (luxury house) and negatively (badly maintained). However, we do not find
any reason for thisin our models. Pragmatically, it would mean that the fund manager
istaking larger and larger or smaller and smaller risks the longer time has passed,
which seems unreasonable to believe.

4.6.5 Acts like or consist of?

A built-in problem with the model is that one can never make statements about what
the fund has actually consisted of; one can only state that it acts like it consisted of
these assets™. This problem is related to the choice of asset classes. If relevant asset
classes are chosen, this problem will be reduced to a minimum. On the other hand, if
asset classes are chosen without care, there is a significant risk of achieving a spurious
regression, a regression that seems to produce good results, but actually isonly a
result of coincidence. We try to mitigate this by studying the information available
about the funds holdings thoroughly, as will be explained in chapter 5 below.

“8 Lhabitant 2002, p. 423
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4.7 Negative aspects of Style based analysis

Sharpe's Style based analysis strongly influenced performance analysis of mutual
funds, both in theory and practice®. However, the style analysis has been subject to
criticismin recent years.

Severa authors point out that the vagueness in the definitions of the different style
categoriesis aproblem. This could lead to misclassifications that could reduce the
validity of the style analysis™. Buetow et al stress that a single asset may exhibit
characteristics that satisfy more than one style classification®. The use of style indices
when evaluating managers is then said to be problematic because the results will not
truly represent the managers underlying investment style®®. We avoid this problem by
using asset classesinstead of styles, i.e. real assets instead of for example macro- or
high yield -style.

4.7.1 Relevance of Style based analysis

It is apparent that the style analysis elaborated by Sharpe has severa drawbacks.
However, our purpose is to evaluate the usefulness of arelatively simple model that
could be used by investors based on external information. We realise that the use of
existing indices lead to approximations that will reduce the usefulness of the results.
The independent variables will never be able to explain the complete scope of
transactions made by the equity fund manager. Building our own more specified
indices is much more time-consuming. As the equity funds generally do not reveal
their investment strategies in detail we believe that it is questionable if the increased
validity from building own indices is worthwhile. Furthermore, considering the
perspective of the investor, we argue that if the model is not applicable keeping a
reasonable amount of work, it is not applicable at all.

“° Buetow, Johnson & Runkle, 2000, p.1
%0 diBartolomeo, 1997

51 Buetow, Johnson & Runkle, 2000
*ibid
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5 Empirical methodology

In this chapter we give a description of our practical method of choosing and
manipulating the data. We will describe the collection process and the rationale
behind the chosen data.

5.1 Selection of equity funds

As stated, we have delimited the purpose of this thesis to include equity funds
focusing on the Swedish market and included in the Swedish pension system. The
definition of an equity fund and PPM’ s criterion declaring an equity fund focusing on
Swedish markets is presented in chapter 3.

Having complied with the selection criteria set up by PPM we ended up with 44
equity funds. Of the 44 funds selected, 17 had existed under the examined time period
of 1995-2002. Further we decided to reject two of the remaining funds as they had
gone through mergers and reorganization, something that could have had an impact
on the funds investment strategies. Hence, 15 Swedish oriented equity funds included
in the PPM-system fulfilled the criteriain order to be included in our study. These
funds are presented in Appendix B where we briefly describe their investment
strategies.

Data regarding fund returns were obtained from Morningstar. Morningstar is awell
renowned company that manages fund information. Fund return data concerning the
funds used for out of sample testing (SEB Asien (exkl Japan), SEB Europa and SEB
Nordamerika Mellanstora bolag) was extracted from the SIX Trust system. This data
was al so extracted on amonthly basis. For al our data, both funds and indices, we
used closing values in order to get consistency.

5.1.1 Survivorship bias

Survivorship bias is often discussed when performing quantitative analysisin
Finance. In our study, this would mean that poorly performing funds, which have left
the market, are not included in the study. It would certainly be interesting to see how
they have invested historically as well. However, with our purpose and choice of
perspective, such information is not very relevant. Since we take the perspective of a
potential investor, thisinvestor cannot, per definition, invest in something that is not
possible to invest in anymore. Because of this, we argue that the survivorship biasis
not an issue for us. There is one reservation though; if our results are used for
evaluating skill, the survivorship bias becomes a problem that has to be handled more
thoroughly.

5.2 Choice of time period

We determined our studied time period to start at 1995 and last until end of 2002. The
chosen period covers both aboom and arecession in the stock markets. As
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observations are extracted on a monthly basis we obtain 96 observations, a number
that can be considered large enough for statistical inference as discussed in chapter 4.
We also think that using weekly or daily datawill be harder, due to different holidays
in various markets. This negative effect will be smaller if monthly datais used.

5.3 Choice of asset classes and indices

Initially we studied the qualitative descriptions of the funds investments strategiesin
order to get a picture of what assets they hold. The process isimportant since it will
determine which indices that will be chosen.

We used three main sources of data for this process:

e Morningstar’ s website where we got information about the funds holdings at a
certain date (see appendix B)

e The funds prospectus

e Paying attention to the different regulations limiting each funds investment
possibilities.

Since the funds are obliged to invest in Swedish related securities we choose to use
several asset classes covering this market in order to get adiversified picture of their
investments here. We also observed that their main investments outside Sweden arein
the EMU area, the US and the UK. None of the funds claim that they invest in Asia.
However we felt that thisis such an important areain an economic context, we
initially included an index for this as well.

Representing the asset classes, we choose indices owned and managed by well-
respected financia institutions. Note that an EMU index was chosen instead of one
covering the whole of Europe; the purpose of thisis that the index will not include the
Swedish market or the UK market, as we wanted to cover these with separate indices.
The index data was collected by using the Bloomberg system. Our chosen asset
classes and their corresponding indices are summarized in the table below.
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Asset class

Index (our abbreviation in
parenthesis)

Short index description

Small-Capitalization

Carnegie Small Cap

Small-cap companies listed on

stocks, Sweden index, Sweden (Small) Stockholm stock exchange®®
Mid-Capitalization | Carnegie Mid Cap index, | Mid-cap companies listed on
stocks, Sweden Sweden (Mid) Stockholm stock exchange™
Large-Capitalization | Carnegie Large Cap Large-cap companies listed on
stocks, Sweden index, Sweden (Large) Stockholm stock exchange®
EMU stocks EMU Morgan Stanley M easures equity market

index (EMU) performance within EMU>®
UK stocks UK Morgan Stanley index | The UK market™’

(UK)
US stocks US Morgan Stanley index | The North American market™

(Us)
Asian stocks AsiaMorgan Stanley The Asian market™

index (Asia)

Short-term fixed
income securities,
Sweden

OMRX T-Bill (T-Bill)

Reflects the value-growth
regarding a portfolio of treasury
bills®

Long-term fixed
income securities,
Sweden

OMRX T-Bond (T-Bond)

Reflect the value-growth
regarding a portfolio of treasury
bonds™

Table 5.1: Assets classes and corresponding indices

5.3.1 Dealing with non-stationarity

Problems with non-stationary data are often encountered in time-series; because of
this we converted the data into changes in percent for both funds and indices. This
also eases the interpretation of the coefficients.

5.3.2 Dealing with multicollinearity

Checking that the indices joint correlations were on areasonable level mitigated the
problem of multicollinearity discussed in chapter 4. A correlation matrix can be found
in Appendix E. The largest correlations found were around 0,8. We argue that thisis
sufficiently small making further action unnecessary®.

*3 http://www.carnegie.se

> ibid
*ibid

% http://www.morganstanley.com

> ibid
%8 Ecowin

* http://www.morganstanley.com
0 http://www.stockhol msborsen.se

ibid

82 Hill, Griffith & Judge, 2001
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5.3.3 Excluding the Asian index

When performing the study, the coefficients for the Asian index was zero or so small,
we chose to exclude thisindex in our final analysis. Thisisalso aresult in line with
the stated investment policies. However we wanted to be certain that this actually was
the case.

5.4 Forecasting

Regarding our forecasting, we first cal culated the coefficients for the time period
1995 until 2000, and then forecasted the last two years with these coefficients. We
also included a one-month lag, in order to take autocorrelation into consideration, to
improve the short-term forecasting ability of our model.

We have not excluded any outliers in our samples. We argue that this would hurt the
robustness of our model, asit would lower its ability to explain or forecast extreme
values. We argue that, if we want to achieve usefulness, it is especially important that
the model works well when the markets are at their extreme. If we would remove
outliers, we would further restrict the model to work under such circumstances.

5.5 Implementing the model

Our calculations were made in Excel, which is a convenient tool for solving this kind
of problems. For the Maximum likelihood cal cul ations we used the Solver function,
restricting Excel to follow our stated restrictions from chapter 4.

We will not discuss how the Solver agorithm in Excel works. We establish that the
starting values used, is sometimes important, because it may affect the outcome.
Depending on how the data material looks like, it may exist local optimums that the
algorithm may stop at, without having reached the best combination, called the global
optimum®. Yet, thisis rather amathematical debate, and a somewhat complex one, so
we will not discuss this matter any further. To be certain that we have reached the
global optimum, we have used reasonable starting values. Furthermore, we tested
several different starting values, to minimize the risk of not reaching the global
optimum.

When forecasting, we used the same function for the data set covering the time period
1995 to 2000. We then approximated a 95 % confidence interval, in line with our
approximations in the theory chapter, and cal culated how many observations the
model could forecast in an appropriate manner.

® http://www.nist.gov
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6 Analysisof results

This chapter isdivided into two parts. We start with a discussion regarding the
usefulness of the model. After follows an analysis of the values the model returned.

6.1 Usefulness of model

6.1.1 Ability to explain the returns of the funds

As can be seen in the table below, the models ability of explaining the fundsreturniis,
on average, high. The average R? value is over 83 %. We consider this a sufficiently
large part to make our model useful in practise. These results are dmost as good as
Sharpe's study of the American market, where the average R? value was 92 %**.

Thereis one fund that distinguishes itself. The R? value for Odin Sverige was by far
the lowest one with an explanatory power of only 60 % (cursivein thetable). It could
be argued that our approach does not work for Odin. On the other hand, for a reader
well acquainted with the Swedish fund market; this result is not too surprising. Odin
has positioned itself as a stock-picking fund, not trying to follow indices, but instead
picking stocks they believe undervalued®. Of course all funds to some extent try to
choose undervalued stocks, but for Odin, thisisthe only criterion. Therefore, their
returns are less sensitive to movements in the standard indices we use. We emphasize

that the low R? value isin line with their investment policy, and an indication that
they follow their outspoken strategy. Hence, in this case, the lack of information is
information in itself. All the funds, their coefficients, and their R? are presented in the

table below:
Med Large Small Bond T-bill USA EMU UK R’
Aktie-Ansvar Sverige 5,92 3358 16,03 11,80 0,00 0,00 32,66 0,00 88,23
Aragon Smabolag 0,00 951 9049 000 0,00 000 0,00 0,00 79,00
Aragon Sverige 0,00 45,97 54,03 0,00 000 0,00 0,00 0,00 74,25
Carlson Smabolagsfond 0,00 0,00 8758 355 1,19 0,00 4,67 3,01 88,69
Carlson Sverige 1447 4245 955 0,00 0,00 0,00 13,33 20,20 76,49
Didner & Gerge Sverige 19,78 36,94 26,29 0,00 0,00 0,00 16,99 0,00 84,75
Folksam Sverige 9,83 30,97 16,50 4,70 0,00 0,00 34,35 3,65 89,52
Handelsbanken Reavinst 19,48 38,88 11,98 0,00 0,00 0,00 29,67 0,00 89,37
Handelsbanken Smabolag 228 1,38 84,98 8,13 000 0,00 323 0,00 87,52
HQ Strategi 13,31 34,34 942 16,02 0,00 0,00 24,04 287 88,44
HQ Sverige 13,30 35,46 1598 8,34 0,00 0,00 2691 0,00 90,92
Lansforsakringar Sverige 3,93 39,14 14,43 0,12 0,00 0,00 39,77 262 89,66
Nordea Allemansfond Beta 1,87 35,37 14,93 0,33 0,00 0,00 39,05 8,44 89,78
Odin Sverige 38,57 0,00 30,34 0,62 12,08 0,00 0,00 18,39 60,24
Skandia Sverige 14,88 37,32 6,43 0,00 6,82 0,00 29,07 5,49 88,20
Average 10,51 28,09 3260 358 134 0,00 1958 431 84,34

Table6.1: Sensitivity coefficients and explanatory power of the model for the funds (valuesin %)

% Sharpe, 1992

® See for instance Affarsvérlden ” Forvaltarnas spér stigande bors 2003”, 021219, and Affarsvériden

" Darfor sopar smafonderna banan med bjéssarna’, 020619
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6.1.2 Out of sample fund test

No matter how good the model appears for our investigated funds, it may be that it
gives the same high R? values for all funds, even if it should not. Hence, it might look
good, but is actually incapable of separating a Swedish oriented fund from afund
focusing on US Equity or commodities. For that reason, we have tested the model for
three out of sample funds, with investment strategies towards the US, Europe and
Asiarespectively. The results are presented below:

Med Large Small Bond T-bill USA EMU UK R2

SEB Asien (exkl Japan) 0,00 1561 0,00 0,00 0,00 3240 0,00 51,99 35,32
SEB Nordamerika 0,00 2,02 1395 0,00 0,00 4573 1894 19,36 63,73
SEB Europa 0,00 0,28 308 000 882 000 5086 36,96 85,28

Table 6.2: Sensitivity coefficients and explanatory power for out of sample funds (valuesin %)

The model cannot explain much of the returns in the Asian Fund. For the North
American oriented Fund, the R* valueis larger, and according to the model 46 % of
its assets are located in the US. Since our index only coversthe US, thisis not a
perfect measure. As for the European fund, the R? value is very high, 85 %. The
majority of its assets seem to be located in the EMU areaand in Great Britain. These
results matches the funds stated investment strategies well, which are summarized in
Appendix C.

The results support the notion that our model works well for Swedish oriented funds.
If the model instead is used for funds that do not focus on Swedish assets (SEB
Nordamerika and SEB Europa), the explanatory power of the model decreases. If itis
used for funds focusing on areas we do not cover at al (SEB Asien), the model will
have even lower explanatory power, indicating that the model lacks the asset classes
in which the tested fund invests.

6.1.3 Forecasting ability

For all our funds, the estimated 95% confidence interval band included 90 % of the
observations, when we included al indices. We also included a one-month lagged
variable for autocorrelation reasons. Thisimplies that the residuals are not perfectly
normally distributed, or that changes in strategies during the time period worsens the
forecasts to some extent. Low R*values also affect the model’ s forecasting ability
negatively. For Odin Sverige, we considered the explanatory power too low. If this
fund is removed the average rises to 91 %. This seemsfairly close to our predicted 95
% for usto claim that the model has had good forecasting ability historically. We also
believe that the number would rise dightly higher, if the approximation of constant
variance were not made. Below the models forecasting ability for the individua funds
is summarised, although we will refrain from analysing the differences between the
funds.
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Forecasting
ability
Aktie-Ansvar Sverige 0,96
Aragon Smabolag 0,75
Aragon Sverige 0,75
Carlson Smabolagsfond 0,96
Carlson Sverige 0,96
Didner & Gerge Sverige 0,83
Folksam Sverige 0,92
Handelsbanken Reavinst 0,92
Handelsbanken Smabolag 1,00
HQ Strategi 0,92
HQ Sverige 1,00
Lansférsékringar Sverige 0,88
Nordea Allemansfond Beta 0,96
Odin Sverige 0,79
Skandia Sverige 0,92

Table 6.3: Forecasting ability for the individual funds

6.1.4 Summarising discussion of usefulness

Not one single approach can be used for drawing conclusions about the rel evance of
the model. There are several aspects that have to be considered, such as reliability of
results, robustness of the model out of sample, and forecasting ability. It cannot be
stated with statistical significance or by other rules “de jure”, that our model is
relevant. On the other hand, since our different approaches above point in the same
direction, we argue that it at least looks like that the model doesitsjob in an
appropriate way. We will settle with this and let the readers themselves make a
judgement.

6.2 Results of our tests

6.2.1 Swedish or foreign holdings

One can see that the funds are most sensitive to the Swedish indices used. The
average values are 11 % for medium size companies, 28 % for large companies, and
33 % for small companies. This makes atotal of 72 %, where none of the funds have
less than 50 % (Nordea Allemansfond Betais lowest with 52 %). Hence, all funds
included in our test are in a category that properly indicates what they mainly invest
in.

However, there are still large differences within the group. To illustrate one aspect of
this, we calculate the funds total investments in Swedish related assets (stocks and
bonds), and see how the funds are sensitive to Sweden, compared to Foreign (which
here means the EMU, the UK and the US).
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SWEDISH FOREIGN
Aktie-Ansvar Sverige 67,34 32,66
Aragon Smabolag 100,00 0,00
Aragon Sverige 100,00 0,00
Carlson Smabolagsfond 92,33 7,67
Carlson Sverige 66,47 33,53
Didner & Gerge Sverige 83,01 16,99
Folksam Sverige 62,00 38,00
Handelsbanken Reavinst 70,33 29,67
Handelsbanken Smabolag 96,77 3,23
HQ Strategi 73,09 26,91
HQ Sverige 73,09 26,91
Lansforsakringar Sverige 57,62 42,38
Nordea Allemansfond Beta 52,51 47,49
Odin Sverige 81,61 18,39
Skandia Sverige 65,45 34,55

Table 6.4: Sensitivity to Swedish contra foreign assets (valuesin %)

Some of the funds invest exclusively, or amost exclusively, in Sweden. These funds
are the Aragon funds, Carlson Smabolag and Handel shanken Smabolag. On the other
hand, some of the funds invest a significant part outside Sweden, such as
Lansforsakringar Sverige and Nordea Allemansfond Beta. Thisis information that
was hard to extract from the funds qualitative descriptions (which are presented in
short version in Appendix B). Thisresult is also interesting, as the funds are obliged
toinvest 75 % of its holdings in Swedish related assets in order to be classified as a
Swedish mutual equity fund (as discussed in chapter 3). The result shows that the
funds may not live up to this requirement.

6.2.2 Stocks or bonds

Another way of examining the funds could be to study to which extent they invest in
risk free assets (bonds and T-billsin our case). Thisis an important topic, since the
ratio between risk carrying and risk free investments are of vital consideration for a
lot of investors®. Below we summarize to which extent the funds are sensitive to
stocks versus bonds:

% Actually, it is the only consideration according to the CAPM, which can be studied in every basic
textbook in Finance.
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Aktie-Ansvar Sverige 88,20
Aragon Smabolag 100,00
Aragon Sverige 100,00
Carlson Smabolagsfond 95,26
Carlson Sverige 100,00
Didner & Gerge Sverige 100,00
Folksam Sverige 95,30
Handelsbanken Reavinst 100,00
Handelsbanken Smabolag 91,87
HQ Strategi 83,98
HQ Sverige 91,66
Lansforsakringar Sverige 99,88
Nordea Allemansfond Beta 99,67
Odin Sverige 87,31
Skandia Sverige 93,18

STOCKS BONDS

11,80
0,00
0,00
4,74
0,00
0,00
4,70
0,00
8,13

16,02
8,34
0,12
0,33

12,69
6,82

Table 6.5: Sensitivity to stocks contra bonds (valuesin %)

Asthe resultsimply, some of the funds invest exclusively in stocks, while other hold
bonds up to 16 % of total assets. Thisinformation isimportant from atotal portfolio
outlook, since most investors have an idea on how much risk carrying assets they are

prepared to take on.
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7 Concluding discussion

Here we will summarize our results, and consider what relevance they may or may
not have in practice for the individual investor. We will round off by making
suggestions to further studies.

7.1 Usefulness of the model

We consider the model to be useful under two main conditions. First the user needs to
have a good intuitive understanding of how the model works. This does not mean that
he/she needs to have an M Sc in Econometrics. Basic knowledge in Statistics and a
good hand with numbers is enough. The second requirement is a good knowledge
about the market and the funds that are examined. We saw in the Odin case, that some
knowledge about the funds is needed, to be able to explain why a certain fund
diverges from the others. If both these requirements are fulfilled, the model is a useful
tool for getting amore detailed picture of the funds investment strategies.

7.2 Suggestions on areas of usage

As stated in chapter 4, several uses of the model has been discussed in articles and
papers. We will not cover all of these, but instead discuss two perspectives we have
identified as especially useful for the Style based analysis.

7.2.1 Style based analysis as a positioning tool

It is easy to find a Swedish oriented equity fund. Within the Swedish pension system,
itisjust to choose any fund listed under this category. However, all Swedish oriented
equity funds are not alike, and it is here the model can be of interest. If correctly used,
the Style based analysis can separate the different funds within a category. In our case
we showed how this could be done regarding sensitivity to Swedish versus foreign
assets, and to risk carrying contrarisk free assets. However, these were just examples,
and can be made for any dimension of interest. Consequently, we see the model as a
tool for an investor to study how the different funds are positioned within the selected
segment.

Thisis not something new though. Morningstar uses a Style box for this kind of
positioning within a category as well. Although useful, we argue that their approach
has some flagrant flaws. Their Style box is static (always value/growth and small
cap/large cap on the axes) and builds on moment pictures of the funds holdings. We
believe that the Style approach, which uses far more datainput, is information richer.
A Style based analysisis al'so more dynamic than the Style box offered by
Morningstar. With a Style based analysis as foundation, one could creste style boxes
with the variables preferred by the investor.

7.2.2 Style based analysis for index dependency analysis

A current topic is often if afund is an index follower or not. Some funds market
themselves as index followers, and have low fees. Other charges more and uses a
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stock picking strategy, which demands more analysis. However, we imagine that
some funds market themselves as stock pickers, charging alarge fee, but still just
followsindex more or less. Here, we believe that the Style based analysisis a good
tool for discovering such intentions. In our case, it could be seen that the outspoken
stock picker Odin Sverige also followed index less than the others.

7.3 Suggestions to further studies

Sharpe divided the large company class into value and growth categories, built on
their market-to-book value. We believe that the same approach would possibly raise
the models explanatory power for Swedish funds as well. It would also be desirable to
test more different indices to see which gives the best results. There are other
suppliers of indices that might just do as good, or even better.

Another area where the Style based analysis can be very useful is skill evaluation.
When the aggregated index for the individual fund is obtained, measurements on
performance and skill can be done. It would certainly be appealing to see which funds
on the Swedish markets that have the most skilled managers.

Another area where further studies are needed is strategy and/or manager changes. It
would be interesting to see when and how the funds change strategy. One could for
example study if it happens after along period of low returns, when the managers are
changed, or when the markets turn.

Since we evaluated the models ability to forecast Ex Pogt, it would be exciting to see

how well our calculated sensitivities of today would be useful for forecasting over,
say, the next three years.
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Appendix A — Multiple linear regression

In this appendix, we will briefly introduce the reader to the fundamentals of a multiple
linear regression which is a statistical method used in our study. First we will describe
the single linear regression, then we will develop the discussion to include multiple
linear regression.

Simple linear regression

Economic theory often suggests relationships between economic variables. The linear
regression isaway of testing if there actually exist such arelationship between two
variables, and to quantify this relationship. Take for example food consumption and
income. We want to test whether the income affects the food spending of households
(alogical assumption would be that the more you earn the more you spend on food).
Below is a chart with data samples of anumber of households and their food spending
each month®’.

Food spending and income
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One can see with the naked eye that when income rises, so is, on average, also the
food spending. A way of quantifying thisrelationship isto fit aline, that lies as close
as possible to the data samples:
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% This data is made up by the authors.
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The normal procedure for fitting this line to the data is called Ordinary Least Squares
(OLS) and itsideais to minimize the squared distances between the line and the
sample values®. After thisis done you get an equation for the fitted line:

Vi=o + [BiXu

The parameter o isthe intercept term, interpreted asy’ s expected value if the
independent parameter were zero (where the line would break the y-axis at x = 0). The
B1 isthe slope of the line, and can be interpreted as how much y raises, on average,
when X raises one unit. When one estimates a value of y with the model (i.e. the fitted
line), the real value may deviate from the predicted for several reasons®. This
deviation is captured in an error term, giving you an equation:

Vo= o+ X+ @

Referring to our model above, the error term is the distance between any point and the
estimated linein the y-axis.

Multiple linear regression

A multiple linear regression isaway of testing a relationship between several
variables and one variable called the dependent variable. The relationship has the
form of:

Vi :05+ﬂ1Xt1+ ﬁZ)(t2+...+ kXik + &

Where K isthe number of variables that affect the independent variable y. Each
parameter x; affects y with the magnitude of its B; (given that all the other variables
remain the same). Otherwise, the logics behind the model follow the logics behind the
model with only one dependent variable.

8 Hill, Griffith, Judge, 2001
% For further discussion, refer to any basic Econometrics text book
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Appendix B — Fund descriptions

Aktie-Ansvar Sverige (2002-06-307°)

The fund has an ethical investment strategy. The fund invests foremostly in large export companies noted at the Stockholm stock
exchange™. The company’ s risk profile is relatively low. ™

Below the funds static holdings last update is listed:

Major regions %
Europe, not EMU 822
EMU 84
Great Britain 7.3
Portfolio composition

Cash 12.3
Stocks 87.7
Fixed income securities 0.0
Other 0.0

Aragon Smabolagsfond (2002-12-31)

The fund investsin small- and mid sized companiesin the Swedish stock market. The risk profile of the fund is high”.

Major regions %
Europe, not EMU 100.0
Portfolio composition

Cash 5.7
Stocks 94.3
Fixed income securities 0.0
Other 0.0

Aragon Swedish Equities Selection Fund (2002-06-30)

The fund invests in Swedish stocks noted at the A- and the O-list. The fund is strategically over-weighted in growth stocks.™

Major regions %
Europe, not EMU 86.8
EMU 5.3
Great Britain 41
Portfolio composition

Cash 13
Stocks 97.9

Carlson Smabolagsfond (2002-12-31)

The fund follows different investment strategies depending on changes in the external environment.”™

Major regions %
Europe, not EMU 99.6
EMU 04
Portfolio composition

Cash 3.0
Stocks 97.0
Fixed income securities 0.0
Other 0.0

© The date indicates the | atest update of the funds investments holdings available in Morningstar’ s database.
™ http://www.aktieansvar.se

"2 http://www.morningstar.se

"3 http://www.nordiska.com

™ http://www.nordiska.com

" http://www.morningstar.se
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Carlson Sverigefond (2002-12-31)

The fund investsin Swedish stocks. The portfolio is well diversified between different sectors,”™

Major regions %
Europe, not EMU 87.3
Great Britain 9.0
EMU 38
Portfolio composition

Cash 0
Stocks 100
Fixed income securities 0.0
Other 0.0

Didner & Gerge Aktiefond Sverige (2002-12-31)

The fund invests in different business sectors and different markets. At least 90% of the investments shall bein the Swedish market.”

Major regions %
Europe, not EMU 88.8
EMU 11.2
Portfolio composition

Cash 33
Stocks 96.7
Fixed income securities 0.0
Other 0.0

Folksam Aktiefond Sverige (2002-12-31)

The fund investsin stocks noted at the Stockholm stock exchange. The fund invests most of its capital in mid sized and large Swedish
companies. Limited investmentsin options and smaller companies might occur.”

Major regions %
Europe, not EMU 87.6
Gresat Britain 78
EMU 4.0
Portfolio composition

Cash 3.0
Stocks 97.0
Fixed income securities 0.0
Other 0.0

Handel sbanken Reavinstfond (2002-12-31)

The fund investsin Swedish companies listed at the Swedish stock exchange. Handel shanken Reavinstfond aims partly at making profits
on short-term fluctuations in Swedish stocks. "

Major regions %
Europe, not EMU 875
Great Britain 85
EMU 39
Portfolio composition

Cash 0.8
Stocks 99.2
Fixed income securities 0.0
Other 0.0

78 http://www.morningstar.se
7 http://www.morningstar.se
8 http://www.folksam.se
™ http://shb.newmedia.se
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o
Handel sbanken Smabolagsfond (2002-12-31)
The fund investsin small and mid sized Swedish companies. The investments are made in companies where the market value represent
less than 0,5% of thetotal value of the Stockholm stock exchange. The companies might be listed at the A- or the O-list. The fund may
also invest in non listed companies to alimited extent.®

Major regions %
Europe, not EMU 98.8
EMU 12
Portfolio composition

Cash 6.0
Stocks 94.0
Fixed income securities 0.0
Other 0.0

HQ Strategi (2002-12-31)
The fund investsin different markets and business sectors, but Swedish stocks constitute the major part of the portfolio. The fund may
also invest in fixed income securities. &

Major regions %
Europe, not EMU 96.7
North America 29
EMU 0.3
Portfolio composition

Cash 185
Stocks 815
Fixed income securities 0.0
Other 0.0

HQ Sverigefond (2002-12-31)
The fund invests in Swedish stocks without restrictions regarding business sectors or companies. The fund may also invest in fixed
income securities.

Major regions %
Europe, not EMU 95.0
Gresat Britain 5.0
Portfolio composition

Cash 53
Stocks 94.7
Fixed income securities 0.0
Other 0.0

Lansforsakringar Sverigefond (2002-12-31)
The fund investsin companies listed at the Swedish stock exchange. The mgjor part of the portfolio consists of stocks in well-known
Swedish companies®

Major regions %
Europe, not EMU 84.7
Gresat Britain 9.7
EMU 4.2
Portfolio composition

Cash 04
Stocks 99.6
Fixed income securities 0.0
Other 0.0

8 http://shb.newmedia.se
8 http://www.hgfonder.se
8 http:/iwww.hgfonder.se
8 http://www.morningstar.se
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Nordea Allemansfond Beta (2002-12-31)

The fund invests in the Swedish stock exchange with focus on large international growth companies. The fund may invest up to 25 per

cent in foreign stocks.®*

Major regions %
Europe, not EMU 68.4
EMU 14.7
North America 8.7
Portfolio composition

Cash 53
Stocks 94.0
Fixed income securities 0.7
Other 0.0

ODIN Sverige Acc (2002-12-31)

The fund investsin Swedish stocks. Odin has an outspoken stock-picking strategy and avoids following indices.®

Major regions %
Europe, not EMU 98.5
EMU 14
North America 0.2
Portfolio composition

Cash 2.7
Stocks 96.4
Fixed income securities 0.9
Other 0.0

Skandia Aktiefond Sverige (2002-12-31)

The fund investsin listed Swedish stocks. The portfolio consists of two parts, oneis based on stocks in larger Swedish companies, the
other consists of stocks in small- and mid sized Swedish companies®

Major regions %
Europe, not EMU 88.6
Gresat Britain 8.6
EMU 2.8
Portfolio composition

Cash 16
Stocks 984
Fixed income securities 0.0
Other 0.0

8 http://iwww.nordea.se
8 http://www.odinfonder.se
8 http://www.morningstar.se
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Appendix C — The out of sample fund descriptions

SEB Europa (2003-03-31)

The fund investsin European stocks and related securitiesin different sectors.

Below their static holdings the last update is listed:

Major regions %
Europe, not EMU 18.9
EMU 50.3
Great Britain 310
Portfolio composition

Cash 0.7
Stocks 99.3
Fixed income securities 0.0
Other 0.0

SEB Asien (exkl Japan) (2003-03-31)

Thefund investsin Asian stocks and related securities in different sectors.

Major regions %
Asia, 4tigers 82.3
Asia, non 4 tigers 14.7
Great Britain 1.7
Portfolio composition

Cash 2.7
Stocks 95.8
Fixed income securities 0.0
Other 1.6

SEB Nordamerika M edelstora Bolagsfond (2003-03-31)

The fund investsin North American stocks and related securitiesin small- and medium sized companies.

Major regions %
Nordamerika 100
Portfolio composition

Cash 10.2
Stocks 89.8
Fixed income securities 0.0
Other 0.0
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Appendix D — Index descriptions

All indices are denominated in local currency. All equity indices, both Swedish and
foreign, are rebalanced on a quarterly basis.

Swedish indices

The selection for the indices is the market value of the listed companies. The Swedish
companies with a market value between SEK 4,32-15,12 Billion are represented
within the Mid Cap Index. Hence, companies bel ow this are represented in the Small
Cap, and companies above this market value are in the Large Cap. Theindices are
caculated by SIX.%

T-bill and T-Bond indices

The Stockholm Stock Exchange owns the OMRX indices. The OMRX family
includes interest-index such as OMRX T-bill and T-bond. Treasury bonds carrying
benchmark-status that is emitted by the Swedish national debt office
Riksgéldskontoret are used to calculate the OMRX T-Bond index. In analogy treasury
bills by the same emitter are used to calculate the OMRX T-bill index.®

Foreign indices

The MSCI regional indices are constructed by aggregating the MSCI country indices.
In a country index every listed security in the market is identified and screened by
size and liquidity.

The MSCI EMU is declared as aregional country index constructed to measure equity
market performance within the EMU. As of April 2002 the index consisted of eleven
developed market country indices, namely: Austria, Belgium, Finland, France,
Germany, Greece, Ireland, Italy, the Netherlands, Portugal and Spain.

The MSCI UK isacountry index constructed to measure equity market performance
in the United Kingdom.

The I\QQSCI USisan index constructed to measure equity market performancein
USA.

The I\gIOSCI Asiais an index constructed to measure equity market performance in
Asia

8 www.car negie.se
8 \www.rgk.se

8 ywww.msci.com
“ipid

40



Appendix E - Index correlation matrix
Values over 0,8 are bold.

Mid Large Small Bond T-bill USA EMU

Large| 0,815488
Small| 0,837876 0,822432
Bond| -0,00011 -0,01764 -0,13854
T-billl 0,015896 -0,03738 -0,02624 0,36198
USA| 0,628169 0,724784 0,545572 0,139929 0,102908
EMU| 0,769747 0,833591 0,738766 0,002746 -0,03164 0,761733
UK| 0,623262 0,643545 0,56479 0,035026 0,086617 0,769461 0,814979
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