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Abstract

One of the most debated questions in modern financial economics is whether it is possible to outperform the market. We analyse the Finnish mutual fund industry, which has been one of the fastest growing in Europe recently. The research question is as follows: “Is there empirical evidence in Finnish financial market that professional investors can outperform the market portfolio?” We employ an econometric model, worked out by Bhattacharya and Pfleiderer on market timing and stock selectivity skills of fund managers. We find that the possibility to earn excess returns cannot be completely ruled out. Also, it is shown that the stock selectivity can be effective in outperforming the market, while the unsuccessful market timing prevents from succeeding in that. The work confirms an often finding in the literature that there is a trade-off between timing (macro) and selectivity (micro) forecasting. Lastly, the more aggressive the fund manager is, the higher the returns over those predicted by CAPM are.
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1 
Introduction

One of the most debated questions in the world of Financial Economics is whether the existent markets are efficient. The importance of this question becomes even more significant when analyzing rapidly developing financial markets, namely the mutual fund industry, where the key players are professional fund managers who are thought of as acting rationally and efficiently.

A lot of work is done on evaluating mutual funds performance looking at different settings and different aspects of the issue. The papers come up with rather contradictive results, thus it is difficult to draw confident conclusions. Finnish mutual funds industry, being one of the fastest growing in Europe (6 month growth rate 21%) (Finnish Financial Markets, 2002, 165), is interesting, still not much explored and a unique setting for analyzing the performance of the funds.

The mutual fund history in Finland started when the law authorizing the mutual fund passed in September 1987. Finland was the last of the EU-15 member states to have a market for mutual funds. In Finland, mutual funds do not have the status of a separate legal entity and must be run by fund managing companies. The introduction of mutual funds was quite unsuccessful, because at the time when the mutual funds were made possible, the stock markets crashed (October, 1987). Therefore, people who invested in the mutual funds lost their money and believed that it was mainly due to the mutual funds’ bad management. The interest in the mutual fund investment started to regain in the mid 1990’s, and since then the growth rate of Finnish mutual fund industry has been continuously gaining its pace. The main reasons were the gradual reduction of legal restrictions, giving the possibility to take on higher risks in order to reap the returns, also, confidence in economical growth. Just in 4 years (1996-2000) the cumulative invested capital growth of 71% (Effects of Market Segmentation and Bank Concentration on Mutual Fund Expenses and Returns: Evidence from Finland, 2004, 414) could be observed. Introduction of the EURO in the end of this period only accelerated the process of development, since it made foreign investment more efficient (lowered the transaction costs). By the end of August 2004, the total capital of Finnish funds had reached EUR 29 billion. Nearly 70 % of total capital in Finnish funds is accounted for by foreign investment instruments (Bank of Finland, Finnish Financial Markets, 2004, 14).

Such fast growth is led by an increasing interest from the investors, who, in their turn, are driven by the opportunities to get a higher return. The question to be addressed in this work: “Is there empirical evidence in Finnish financial market that professional investors “can beat the monkey”? (In other words, if there are excess returns consistently earned on the market over the ones predicted by CAPM).” We will try to examine two possible ways of outperforming the market, namely market timing and stock selectivity. For this purpose a parametrical tool developed by Bhattacharya and Pfleiderer in 1983 will be employed on the sample of Finnish mutual funds during the last five years (1986, 725).

Let us continue by shedding light on the terms of stock selectivity and market timing. Micro-forecasting, security analysis or stock selectivity predicts price movements of selected individual stocks. An investor tries to pick “winner” stocks, which would perform better than the rest of the market in the upcoming period and bring higher returns. These choices are usually based on an individual manager’s analytical work, perceptions, beliefs and information about the industry and specific stocks.

Macro-forecasting or market timing predicts movements of the general market as a whole. A market-timer will change the risk exposure of his/her portfolio based on those predictions. One will increase the proportion of risky assets hoping to earn more in case a general rise in the market is expected in the upcoming period, and vice versa, one will reduce the proportion of risky assets to insure against loses, if the market is expected to fall. The first component involves forecasting of the non-systematic part of stock returns, while the second component involves forecasting of the systematic part versus the performance of the risk-free asset. According to Fama (1972) and Merton (1981) these two components are to be the common benchmarks for investors’ performance evaluation.
The structure of the paper is as follows: section two presents the core model of this research; section three covers the main theoretical background of the case including mutual funds’ characterization, brief theory of CAPM, the model underlying behind the methodology of this work, discussion of the choice of input returns, and a short review of the main findings in the literature; section four follows with the description of the actual data; section five outlines the results and offers an interpretation as well as basic implications and suggestions for further research; finally followed by section six on Estonian mutual funds industry for comparison and a conclusion in section seven.
2 Building up the Model

Here we continue by presenting the logics behind the model used in this paper, as well, as describing the main concepts used in this research. In this paper we apply a method developed by Bhattacharya and Pfleiderer (1986, 725). The mathematical construction of the model is presented in Appendix 1.

2.1 Stock Selectivity Measurement

Traditional theory of market returns is based on the security market line (SML) framework, which links the returns with risk:
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where RPt is the excess return of a portfolio over the risk-free asset; RMt is the market premium; t is the time period; βP (beta) shows the risk of the investment (sensibility between the return of individual and the market portfolios); εPt (epsilon) is the zero-mean normally distributed error term. This means that there is a direct linear link between risk and return. It is suggested that the more risky the assets in the portfolio, the higher on average the expected return is, everything else held constant.
As we can see, this theoretical relation is normally linear, but from time to time, or more realistically, quite often the actual returns turn out to be above or below SML. An investor, trying to pick “winner” stocks, which would perform better than the overall market in the upcoming period, focuses on the error term, because it shows the actual observation’s distance from the theoretical SML (in other words, by how much it over/under-performs). The manager will try to include in his portfolio stocks, which he/she expects according to ones analysis to end up above SML in the upcoming period.
To capture micro-forecasting Jensen (1968) (Investopedia website) introduces a concept of Jensen’s alpha, simply by removing the constraint of the regression [1] to pass the origin:
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where αP (alpha) is a measure of the security selection ability, because it shows, by how much the actual relation between risk and return is above the theoretical SML. It is the best estimate for the actual difference between the theoretical value predicted by CAPM and the practical value. A positive alpha means that the portfolio consists from assets earning excess returns over the market premium, and points to helpful micro-forecasting abilities; negative alpha suggests too high costs to realize micro-forecasting, or lack of ability. Intuitively, alpha is one of the ways to help determine if a portfolio is earning the proper return for its level of risk. If the value is positive, then the portfolio is earning excess returns. In other words, a positive value for Jensen’s alpha means a fund manager has “beaten the market” with his or her stock picking skills. 

2.2 Market Timing Measurement and Manager’s “Aggressiveness”
Now, let us carry on by expanding on the concept of market timing, the logics behind it, and how it is incorporated into the model of this research; following by explaining the concept of information quality, or manager “aggressiveness” and the idea behind it.
As discussed above, an investor, trying to utilize market timing, will adjust the risk of the portfolio according to personal expectations of market returns. One will purchase more risky assets, which should ideally bring higher returns, when an overall rise of the market is expected, and invest more in risk-free assets, when the whole market is expected to drop. This would mean a change in β parameter, breaking our assumption of stationarity and making OLS model produce biased estimators, as proved by Jensen (1972), Admati and Ross (1985), Dybvig and Ross (1985), Lehman and Modest (1987), and Grinblatt and Titman (1989b) and discussed by Lhabitant (2001, 6). So the previous simple model has to be adjusted to measure market timing and stock selectivity simultaneously.

Bhattacharya and Pfleiderer (1983, 3) extended the simple Jensen’s model by offering a decomposition of the error term into indicators of the quality of the information a manager has and his response to the timing information. The basic insight of this model is that excess return on the market is divided into an anticipated and an unanticipated. Intuitively, the expected average return on the market is the same for every investor with a similar level of risk exposure, but sometimes it might end up to be randomly higher or lower in the short term:
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where E(RM) is the expected return of the portfolio for all investors despite the difference in the information they possess; πt (pi) is the zero-mean unanticipated return.

An informed investor (one who has a particular set of information, not available to other players in the market) will come to his/her own expected value for πt (denoted πt*), based on that private information:
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where ψ (“psi”) is the coefficient of determination between the manager’s prediction and the excess return on the market (it is to be estimated later and presented as one of the result indicators, showing the quality of the timing information).
To put it simpler, in order to earn more money using the private information, a manager has to increase his/her risk exposure, as argued earlier. On the other hand, risk is something that a manager would like to avoid. So, depending on a manager’s risk averseness, he/she will engage in market timing activities on a different degree (changing the risk exposure by more or by less), given the private information constant. Coefficient ψ illustrates the “aggressiveness” of a manager (or information quality), because it stands for the willingness to risk. Its product with the expected additional return on the market influences the end choice of a manager, as argued above. Success of market timing, in turn, is described by an indicator γ, which is more thoroughly described in the following section.
Here we have presented the basic logics behind the concepts of market timing and manager “aggressiveness”. Further details of how the model functions technically and how it is derived using more complex mathematical rearrangements are placed in Appendix 1, because they do not reflect the basic insight of the model.
2.3 The Model and the Indicators
Here we will shortly present the final equation of the model, as well as finalise the spectrum of actual indicators to be generated using this model, in order to answer our research question.
To familiarize the reader with the model and the parameters in a simple manner, let us summarize and present the main points in Table 1.
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	α
	Measure of stock selectivity
	α>0 superior micro-forecasting abilities and excess return

	β
	Measure of systematic risk
	β>1 riskier than the market portfolio

	γ
	Measure of market timing
	γ>0 timing is successful
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	ψ
	Quality of timing information
	Correlation between forecast and return


Table 1: Summary of the Model. Source: self-composed

Indicators α, β and γ are simply taken from the main model regression, whereas the derivation for the value of ψ is explained in Appendix 1.

β describes the systematic risk of the portfolio, which is the risk inherent in the market and cannot be diversified away. To put it simple, security's beta measures the percentage change expected in the security's price for a given movement in the market in general. For instance, if beta of a security is 1, the price of security is expected to co-move up 1% for every 1% upward move in the market; and decrease by 1% for every 1% downward move in the market, in other words, it is expected to follow the market path.

Regarding the parameter γ, in Appendix 1 it is derived at and expressed mathematically, but we present the intuition behind it here. According to Lhabitant (2001, 8), market timing consists of moving funds between risky assets and a risk-free asset, subject to expectations of whether the market as a whole is expected to outperform the risk-free asset. If a manager holds a relative proportion between these groups of assets constant, ones portfolio’s beta will be constant, while the returns will plot along SML. In case a manager successfully engages in market timing activities, he/she will raise the market exposure on the upside and lower it on the downside, thus altering the linear SML to be curvilinear: portfolio return becoming a convex function of market return. Likewise, bad market timing activities would result in a concave relationship. Hence, in order to check for market timing and describe its effectiveness a quadratic term “γPR2Mt” is present in the model.
Here we have finally summarized the model to be used in this research to one equation, as well as presented all the parameters to be calculated and inspected, which are α for excess returns and stock selectivity ability, β for systematic risk, γ for market timing ability and ψ for information quality and manager’s “aggressiveness”.
2.4 Heteroskedasticity

Since the time when Bhattacharya and Pfleiderer developed their model many changes in econometric techniques have occurred, hence, we chose not to follow the method of dealing with heteroskedasticity the way proposed by the creators of the model. In the original version, the generalized least squares method is used to compute the variance of the error terms and later the adjusted variables (divided by this variance) are used in the ordinary least squares regressions. Whereas in this paper the ordinary least squares with robust errors are used expecting to tackle the same problem in a more modern manner. What is more, we feel safe in this respect, because Henriksson (1984), as quoted by Lhabitant (2001, 13), suggested that the possible existence of heteroskedasticity does not seem to have much effect on the results.

3 Theoretical Background
In this section introduce the theoretical foundations of the analysis step by step. First, we introduce what a mutual fund is, as well as the specifics of various industry actors. Second, we present CAPM which the basis of formation for the model employed in this paper so as to understand the assumptions behind and potential threats to the Bhattacharya and Pfleiderer model. Third, CAPM is followed by the return variable choice which then leads us to the hypothesis for further analysis.

3.1 Mutual Funds

We discuss what a mutual fund is in this part. It outlines differences in goals and strategies of various mutual fund types.

Mutual funds are being thought of as a vehicle for investors to pool their money in and have it jointly managed by an assumingly professional manager (Financial Pipeline website). A fund is divided into units and holders are entitled to a proportionate fund share. A mutual fund is ready to buy back its shares at their current net asset value; in turn, the shareholders are only entitled to sell their shares back to the fund. The disclosure of information for the potential “unit holder” of the fund is ensured by the government and requires it to be provided in the fund prospectus. Funds invest in securities indicated in their prospectus and what are according to legal regulation varying from country to country. 

There are several types of mutual funds traded at the Helsinki Stock Exchange, which differ by the assets they invest in:

Asset Allocation Funds apportion their investments across a mixture of asset classes, namely stocks, bonds, and cash and equivalents. The main purpose is to optimize the return given the associated level of risk by pursuing the finest mix of stocks, bonds, and cash and equivalents. Asset Allocation Funds are generally distinguished by the way they allot their investments among these asset classes. Conservative and aggressive asset allocation funds differ by the portion of their investments in asset classes with historically different risk/return potential (more risk/higher return for aggressive and less risk/lower return for conservative).
Bond Funds invest primarily in bonds. These funds diversify by investing in an array of bonds. Bond Funds are usually classified by the types of bonds they invest in, e.g. government Bond Funds, corporate Bond Funds, international Bond Funds, and municipal Bond Funds. Similar to individual bonds, the share price of Bond Funds normally falls when interest rates go up, and rises when interest rates decline.
Equity Funds invest mainly in common stocks. Diversification is achieved by investments across a number of different companies or industries in compliance with the fund's investment objectives stated in their prospectus. Equity funds are usually categorized by the types of stocks they invest in (CitiTrade website).
Hedge Funds are extremely flexible in their investment options because they use financial instruments generally beyond the reach of other mutual funds, due to stricter regulation and disclosure requirements. Hedge Funds are allowed to use short-selling, leverage, concentrated investments and derivatives. This flexibility, which includes use of hedging strategies to protect downside risk, gives hedge funds the ability to best manage investment risks (efs-online website).
Money Market Funds are composed of short-term debt instruments, including commercial paper, negotiable certificates of deposit, bankers' acceptances, Treasury bills, and discount notes of various organisations. These funds seek to preserve capital while providing income and liquidity (Illinois State Treasurer’s website).
Mutual funds are also classified by their investment strategies:

Yield Funds’ objective is to achieve a high level of current income by buying government and corporate bonds as well as high yielding common and preferred stocks. They are not designed to provide major capital gains (Heritage Family of Funds website).

Growth Funds’ main investment objective is capital growth. Funds exploiting the growth strategy commonly invest in companies whose earnings are expected to grow at a faster rate than the average earnings growth of the market index. Funds utilizing the value strategy generally invest in companies whose stock is either trading at a price that is relatively low compared to its historical trading range, or compared to prices of companies in similar industries (CitiTrade website).

We consider mutual funds’ performance as the best proxy for professional investors’ skills, because lenders trust their money to mutual fund managers, who are thought of as able to make better investment decisions.

In sum, in this part we described what a mutual fund is and what the main differences between various kinds of mutual funds are. We also explained why we believe a mutual fund’s performance is an appropriate proxy for professional investors’ skills.

3.2 CAPM

Here we proceed with description of the Capital Asset Pricing Model (hereinafter, CAPM) which is fundamentally very close in terms of its assumption set to the model actually employed in the analysis. We go through the basic concepts of CAPM, and then introduce the potential threats to its validity. Last, we discuss the theoretical effect of these threats to the significance of the results in relation to the Bhattacharya and Pfleiderer model.

Methodology used in this paper compares the returns of specific investments to the ones from investments in the market portfolio leveraged with a risk-free asset for similar risk. In theory, such expected returns are described by CAPM, developed by William Sharpe in 1964, who shared in the Nobel Prize for Economics for his work. Therefore, we begin with introduction of CAPM in order to clarify the basic assumptions before building up the model. We also discuss potential threats to the model’s significance. 

Jagannathan and McGrattan use CAPM to explain the differences in risk premium across assets (1995, 3). It is a single factor model – with beta as that single factor which measures sensitivity to systematic risk of a security.

CAPM is applied for pricing of risky assets. It illustrates the connection between risk and expected return. CAPM also provides an appropriate discount rate for the future cash flows of an asset. The less risky the asset, the higher the present value of its future cash flows. The model’s single determining factor is beta, as the risk-free rate and market risk premium are naturally the same for all securities.

In case a security cannot generate the required rate of return for a given level of risk, it is thought of as a bad investment according to CAPM. On the other hand, if a security surpasses the required rate of return, it is thought of as a fine investment according to CAPM. On average in the long run all securities are expected to theoretically earn returns predicted by the model.

CAPM operates under the certain set of assumptions (Encycogov website):

· It is a one period model;

· Investors have homogenous expectations about asset returns, i.e. everyone have the same information at the same time and evaluate it accordingly;

· Asset returns are distributed by the normal distribution;

· There exists a risk free asset and investors may borrow or lend unlimited amounts of this asset at a constant rate – the risk free rate;

· There are a definite number of assets and their quantities are fixed within the one period world;

· Asset markets are frictionless and information is costless and simultaneously available to all investors. Implication: the borrowing rate equals the lending rate;

· There are no market imperfections such as taxes, regulations, or restrictions on short selling.

Together with these assumptions come the potential problems with this pricing model also threatening the results of this paper: CAPM assumes the perfect market, whereas the market is distorted by taxes, other transaction costs, asymmetry of information, etc. On the other hand, no constant excess returns are possible in the long run under the perfect markets assumption, thus these distortions theoretically allow for significant findings in this research:
· Beta may not be constant through time, as conferred by Jagannathan and McGrattan (1995, 7);
· Returns may be non-linearly related to market returns rather than the linear relation that is suggested in the statistical model. On the other hand, in this paper an adjusted statistical model is used, which allows for a convex relationship, as is expected to be while accounting for market timing;
· The returns on the market portfolio and the risk-free rate may be measured incorrectly. Here we rely on the data collected by the investment research company αβ Investment Research Finland (Investment Research Finland website) and Reuters database (Reuters website);
· Most investment projects do not have constant investment horizons, as managers change the composition of their portfolios together with the new information available. This also poses a problem to the model in use in this research, because the actual decisions of the managers are conveyed through periodical observations (monthly) of their portfolio returns, not the actual changes in their composition. This issue was also discussed in the original work by Bhattacharya and Pfleiderer (1983, 13);
· The errors may be correlated with themselves over time (this is known as autocorrelation or serial correlation) and may not be eliminated by the longer period of observation;
· The world CAPM may not hold in all countries. There may be other sources of risk. The model holds when it is assumed that all investors agree on the beta and expected return of any asset. In reality, this assumption is unreasonable, so CAPM is mainly of theoretical value. In this paper a single country market index is used to substitute for the equilibrium portfolio, which everyone is willing to hold, thus the world CAPM is not an issue, rather the common Finnish CAPM should be under discussion.
This part presented the fundamental CAPM which lies behind the formation of the Bhattacharya and Pfleiderer model. We did not only bring in the theoretical foundations of CAPM, but also discussed the threats to its internal validity, as these are the same for the Bhattacharya and Pfleiderer model.

3.3 Returns

In this part of the theoretical background we proceed with the returns variable choice. We present a problem inherent in the expected returns’ measurement and compare two approaches that deal with it. Finally, we choose a proxy for the expected returns for this analysis and discuss its characteristics so as to make the results comparable across the data sample.

The approach, suggested by the financial literature, uses parametric techniques to compare the returns of managed portfolios to a benchmark with analogous level of risk. Ideally, the predicted (or expected) returns should be analysed, because these include forecasted values, but in reality it is very difficult to observe them. Two ways to deal with this problem can be offered.

The first one is to look at the data from a previous period and try to estimate the possible expected return at that time. This would be a tedious and hardly realizable task. On the other hand, it would even be inappropriate in our study, because we assume individual investors to have unique forecasting abilities, thus the expected returns for similar investments should differ. What is more, we must assume inefficient markets to allow for possibility to observe positive forecasting results; therefore, the information controlled by the managers is asymmetric, leading to dissimilar values for expected returns.

The second approach, the one we followed in this work, is to take the realized returns as the closest estimate of the expected ones. According to the law of large numbers, long enough periods of time-series should bring the estimate close to the desired variable. Intuitively, more good, as well as bad outcomes for investors would be observed during a longer period of time, thus cancelling out the “luck” (good or bad) in the long run. We do, however, believe that the estimate might introduce a downward bias, because the expected returns (ex ante) are always positive, as opposed to the realised returns (ex post).

Also, to have all the funds comparable, we record the returns not subtracting the management fees and the subscription or redemption fees, which would otherwise reduce the observed values by different amounts across funds. In fact, it is consistent with tour research, because we intend to evaluate the skills of managers, while the returns for end-investors, who actually face the abovementioned costs, are not relevant to us.
The scheme we used here also necessitates the returns to be stationary, meaning that the distribution pattern which they follow has to be constant over time. This assumption is essential to differentiate among the performance of informed and the uninformed investors that could result from changes in the parameters of the return distribution (different mean estimates) as discussed by Lhabitant (2001, 5).

In sum, here we described the proxy for the expected returns which we will employ for our further analysis. We compared two different approaches for the measurement of the expected returns, chose the better plausible estimate for the analysis, and ensured the results will be comparable across the data set.

3.4 Review of Contemporary Literature
In this part we review the previous researches conducted in the field of mutual fund performance evaluation. We also take into consideration the results of academic papers examining individual managers’ abilities to outperform the benchmark.

Many analysis and researches on this issue have been conducted before; they show that results obtained may vary across different countries. The research carried out by Lhabitant (2001, 21) on Swiss market reveals that “there is neither skilful market timing nor clever security selection abilities evidenced by most investment fund returns. Hence, the general conclusion  seems  to be that there are no forecasting  abilities in mutual fund managers,  or  that  all  forecasting  ability  is  devoted  to  paying  management  fees”. However, Stefan Engström in his work on Swedish mutual fund industry discovers that an effective fund manager’s tactical decisions, meaning that the managers change the composition of their portfolios, dependent on new information, instead of simply investing into the market index, leads to outperforming benchmark portfolio (2004, 21). Another research on Japanese mutual fund industry done by Jun Cai, K C Chan and Takeshi Yamada, in contrast, finds that most of the mutual funds in Japan under-perform the benchmark portfolio by up to 10 per cent per annum (1997, 259). The current paper will try to examine the finding by Benny Jern that “The figures shown in the February 2002 report, which is the most recent report currently available, reveal that Finnish domestic stock funds on average underperformed against their benchmark index over the period 2001.02.01 – 2002.01.31. These findings seem to be in line with a growing body of academic research indicating that the fund market as a whole is unable to outperform the market” (2002, 1).

In the review of the literature we looked for the previous evidence of mutual funds performance in Finland, as well as elsewhere. We discovered that the findings differ a lot among previous academic papers. Therefore, in the next part we continue with the formation of our hypothesis.

3.5 Hypothesis

The findings of previous works mentioned above provide an ambiguous picture. However, there is a strengthening trend, which we support (ex ante), to expect no excess returns over the market in the long run. Therefore, we also suppose that the analysis of this paper will lead to the conclusion that fund managers cannot perform better using their skills of market timing and stock selectivity than investing in the market portfolio. This is also supported by the perfect market hypothesis, suggesting that no one can consistently earn excess returns in the long run, as discussed above. This will be the research hypothesis we address and test throughout the analysis in the rest of the paper.
4 Data Set

In this part we will discuss the choice of the data sample and describe it. We will also talk about possible problems which might occur while using this data.
As Finnish mutual funds industry is under investigation, funds investing only in Finland are chosen, because they convey the details of the local investment atmosphere. For this work 18 currently existing and 1 already withdrawn out of the market actively managed Equity-Growth funds investing in Finland are chosen (the list is presented in Appendix 2), which represent most of the funds investing in Finland (there are also 8 special funds which are either passively managed funds, or have strict investing restrictions, which do not fit the requirements, as well as 13 funds, which do not have a record of at least 3 years, which is thought to be obligatory to give significant results) and also stand for 10% of the Finnish market capitalization (see Appendix 3). Funds of this type are putting effort in outperforming the market. Their main objective is growth; therefore, they are pertinent for testing for market timing and stock selectivity effectiveness. Whereas the composition of portfolios of the passively managed funds does not change often, thus too few decisions made by their managers are observed to be able to judge about their skills.
However, there might be some problems with the sample. Some restrictions put on the fund managers by the government in order to protect the investors also prevent the managers from pursuing more aggressive strategies; therefore, the realized excess returns might be lower than actually possible to achieve. We believe that a sample of hedge funds would be more appropriate for this work, because these funds are not only striving to outperform the market, but are also relatively unrestricted in doing so, i.e. low regulative constraints. Unfortunately, none of such funds (even registered in Finland) chose Finland as their target market for investment.

What is more, a relatively small experiment population, although allowing us to analyse it whole, still might not represent the range of all the potential outcomes. Also, due to a small number of entities further technical analysis of the model outcomes would likely produce statistically insignificant results.

Finally, the lack of our Finnish language skills should be taken into consideration, as information disclosure in English was found to be rather poor. Coming from this, some of the funds in the sample might actually pursue some strategies not appropriate for the research, or some other fund specific details unknown to us might turn up and influence the results of the research.
As the best proxy for CAPM predicted returns in this setting we chose to use the HEX All-Share Portfolio Index. As theory suggests, the equilibrium portfolio is the market portfolio. This particular index seems to be the most relevant as it represents all the investment opportunities available for the managers of the funds in the research, as opposed to other indexes, which contain only some specific stocks (such as 25 most traded, etc.). It also has a constant history through all the period of observation, as well as is measured in the same currency (EUR, which has been the official currency in Finland for the whole observation period). It allows actually observing the average returns on the whole market, partly due to the market itself being rather small.

As the proxy for a risk-free asset we have chosen the LIBOR 3 month EUR rate. It can be regarded as the appropriate measure, because it reflects the short run situation, which is usually the investment horizon for active fund managers, as they adjust the portfolio constantly. Despite the portfolio returns are observed monthly, the term of 3 months for the risk-free rate is chosen, because the managers use this particular rate in their decision making. The USD equivalent, which is more popular around the world, is not chosen due to the obvious reason that the funds under investigation all invest in the Euro-area – Finland.
Data we chose to analyse in this work consists of time-series of 5 years of monthly return observations, thus providing 60 observations for each entity. This is believed to be enough to produce statistically significant results of a technical analysis. This particular period (January 2000 – December 2004) is chosen due to the regulation changes introduced February 1999. These allowed new types of funds to be established and new strategies to be pursued. We chose to allow for these changes to take full effect (new funds do not get established the next day after the law is passed), thus start the observations a year later.

In order to avoid survivorship bias we include into sample the funds which were removed from the market before the end of the period, as well as the ones formed after the beginning of the period. The only criterion was to have at least 3 years of observations to obtain still somewhat significant results. The survivorship bias would otherwise overestimate the results, because only the funds which performed good enough to last the whole period would be examined.

Another possible problem with the returns of the funds observed might arise from the change of portfolio manager. During the observation period quite a few funds have “changed hands” (were taken over by other managing company). This would imply a change in skills, which are under observation. Despite this, the break analysis was not applied, because even the funds staying under the single company, still might have changed their managers, thus it is quite difficult to cover all the possible breaks.
Furthermore, we must also account for a possible correlation between the sample funds, since within a company there might be the same manager for two or even more funds at the same time. Thus, the returns earned by the funds would also be affected by the skills and methods employed by the particular manager. Therefore, it would lead to observations being dependent from each other. However, this issue is hard to approach since in most cases the companies reveal this information in Finnish language and they do not respond to our requests for additional information. Due to that, we assume each fund being managed by a different manager.

The average sample mean of returns is 19.6%, which is consistent with the findings of previous works showing that there is positive returns on equity (Dimson, Marsh and Stauton, 2000, 2). The maximum value is demonstrated by Alfred Berg Small Caps (19%); the minimum - ~ -19% “earned” by Alfred Berg Small Cap and Sampo Suomi Osake. Although most funds presented to some extent similar outcomes, Odin Finland should be pointed out as a fund with the smallest spread between the positive and negative values, which might be the indicator of the most passive strategy applied (see Appendix 4).

Looking at the skewness, the measure of the data symmetry, 15 out of 19 funds have positive and rather low skewness figure ranging from ~0.11-0.45. These figures are evidence of the “heavier” right tail of the distribution than the left tail. However, four of the funds have negative figures (Manditum Suomi Kasvuosake, Odin Finland, Sampo Suomi Osake, and Sampo Suomi Yhteisoosake with skewness values -0,38, -0.18, -0.03, and -0.03 respectively), thus indicating  that the returns are skewed left.
As for kurtosis, on average it does not exceed its critical value of 3,5, which means that the distribution is flat with rather gradual decline on the both sides of the mean, suggesting that the returns are likely to be normally distributed, as required by one of the CAPM assumptions.
Regarding the autocorrelation, data was tested for random order and found that this threat is not likely to distort the results, because the tests did not reveal positive, neither negative serial correlation.
In this chapter we have described the data set selection. The main things to be emphasized are that for our data sample we chose actively managed equity growth funds which operate in Finland only. For returns and risk-free rate we used proxy to HEX all share index and LIBOR 3 month EUR rate, respectively. Still we look some problems, namely, autocorrelation, legislative regulations, survivorship bias, and correlation between two or more funds.
5 Results
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Now we present, describe and analyze the results generated by the model using the data sample.
The model seems to capture the return behaviour quite well with the average R-squared being ~84% which means that on average the model explains about 84% of the variation in the data (ranging from ~57% to ~94% with an anomaly in the results of Nordea Fennia Plus, with R2 ~ 3%, which is hard to explain).
The parameters will be benchmarked with an analogous research made by Lhabitant in 2001 on another European market, namely – the Swiss mutual funds industry. Although this is the best comparison we have, it by no means suggests that the results should be similar in any way. On the contrary, it is discovered that the investment practices differ quite much between these two countries.
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In Graph 1 it can be seen that surprisingly all funds exhibited a positive alpha, although only four of them are significantly different from zero (these are Aktia Capital (~1%), FIM Fenno (~1,9%), Fondita Equity Spice (~0,9%) and Odin Finland (~1,4%)). Furthermore, even the significant measures seem to be rather small (comparing to adequate results in the Swiss market form Lhabitant (2001, 25), ranging from -6% to +6%), which does not speak in a strong favour for the stock selectivity ability of Finnish mutual fund managers.
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Graph 2 presents another surprise, i.e. all observed gammas are negative. This time 6 out of 19 entities give a significant result (these are Alfred Berg Small Cap (~-2,9), Evli Select (~-1,4), Gyllenberg Small Firm (~-2,5), Mandatum Suomi Kasvuosake (~-4,3), Sampo Suomi Osake (~-1,2) and Sampo Suomi Yhteisöosake (~-1,2)). In contrast to the previous measure, significant absolute gammas seem to be rather large (again, the Swiss market results range from -0,8 to +0,7 Lhabitant (2001, 25)), hence describing the market timing ability of Finnish mutual fund managers as being quite poor, or even predicting irrational investment strategies, such as raising the exposure in light of a downturn forecast (although it should be stressed again that only less than a third of results are significant).
In Graph 3 we can observe the distribution of the quality parameter. This is the correlation coefficient between the manager’s individual forecast and the excess return. It also represents the “aggressiveness” of the manager. Here it is seen that the coefficients for the Finnish sample turned out to be rather high, ranging from ~0,8 to ~1,0 (Swiss benchmark 0,1 to 0,8 Lhabitant (2001, 25)). This indicates quite an aggressive investment atmosphere in the Finnish mutual fund industry. Also a trend is visible of funds with significant alphas having relatively higher psi indicator, whereas funds with significant gammas possessing a relatively lower psi indicator, meaning that managers with sings of effective micro-forecasting abilities also possess better information, whereas managers with sings of unsuccessful macro-forecasting attempts seem to possess poorer information, or act not so self-assured.
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Such results give a rather ambiguous picture related to evaluating of the initial hypothesis of this paper, thus further analysis follows.

5.1 Analysis of the Results
In this part of the paper, we will present our interpretation of the results presented above based on the trends we observe. In order to display these trends to the reader more clearly, we will use histograms.
Graph 4 illustrates the distribution of the beta parameter in the sample. All betas are statistically significant at 1% level of significance, again with an exception of Nordea Fennia Plus. Risk aversion in the Finnish mutual funds industry seems to vary quite much, with betas ranging from ~0,5 to ~1,3. Such variation is anticipated though, due to the active type of portfolio management, chosen for this research. We observe that managers, who tend to outperform the market and display successful stock selectivity skills (with significant alphas), seem to dominate in the riskier part of the Finnish mutual funds industry (have betas higher than 1, i.e. take on more systematic risk that the market portfolio).
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This also points to a relation between the information quality and risk averseness, suggesting that managers, who possess private knowledge from sources, which they consider as reliable (for example their own research), tend to act more self-assured and perform more successfully. As is seen from graphs 3 and 4, managers with higher quality information (higher psi) tend to engage in more risky positions (higher betas) and systematically earn higher excess returns using their stock selectivity abilities (significant positive alphas). This gives credit to the Finnish mutual fund managers’ micro-forecasting skills. Regarding the market timing, no significant gamma measures were observed among these funds, suggesting macro-forecasting being irrelevant, or simply neutral. Although, before calling it a fact, it should be taken into account that only around one fifth of the funds have actually displayed significant alphas, which, in turn, while positive, were still rather low. Finally, the possibility of simply being lucky five years in a row cannot be completely excluded when talking about excess returns.
Leaving any interpretations away, it is noted that more “aggressive” investment strategies (as described by higher reliance on private information (higher ψ)), based on picking the “winner” stocks and not simply putting the money in a market portfolio, have on average brought excess returns to the Finnish mutual fund managers during the past five years (as indicated by significant α indicators in the sample).

Furthermore, another trend is visible. Managers, who possess relatively lower quality information, or trust the source less (lower ψ), tend to take on seemingly more cautious positions (β lower than 1, i.e. less systematic risk than the market portfolio) and consequentially, on average do not demonstrate neither positive nor negative deviations from the market returns. As expected by the conventional financial theory, these returns simply lie on SML (α not significantly different from zero). However the indicators show quite poor macro-forecasting results for this group of funds (significantly negative γ). Again, the low proportion of significant results should be accounted for before making any statements.
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Based on what has been suggested above, following conclusions come into mind. First, while not dragging the portfolio returns below SML, poor market timing might be one of the factors causing the positive excess returns away. Second, while doubting the irrelevance of the market timing skills in the Finnish mutual funds industry, the latter trend does not deny the proposition that more “aggressive” and more risky investments are expected on average not only to bring higher returns, but also bring excess returns above SML in the medium term (at least 5 years in a row).
Graph 5 depicts the relationship between the measures of alpha and gamma for individual Finnish mutual funds. Consistently with findings of some European and US researches, as presented by Lhabitant (2001, 15), we reveal a negative correlation between the market timing and stock selectivity abilities of the mutual fund managers, as depicted in Graph 5. Lhabitant (2001, 16) presents a discussion on the possible causes of such a trade-off between the micro-forecasting and the macro-forecasting abilities observed while using parametrical models for investigation, and the question still remains open.
Finally, the initial hypothesis of this paper must be addressed. Despite the possible threats to the validity of the results, we conclude that the initial hypothesis can be partially rejected, i.e. while market timing abilities of the Finnish mutual fund managers definitely did not exhibited any contribution to reaping excess returns, some of the managers have proven to engage in a successful game of stock selection.
We think that possible reasons for such a finding might be sought in the local regulatory environment, the local financial system structure and path of its development, etc., and finally, but not likely, the national features of Finnish investors, but that should be tested in additional studies.
In this section we have presented one way of how the results provided with the given model on the sample under investigation can be interpreted and drew a couple of conclusions. First, that there is a positive relation between the managers, who have better information and the riskiness of their portfolios, also associated with excess returns. Second, that poor market timing does not drag the returns below SML. Finally, that there is a negative relation between market timing and stock selectivity abilities of the mutual fund managers in the sample.
5.2 Implications and Suggestions for Further Work
In this section we provide possible implications of our paper as well as point out suggestions that should be taken into account in further research.
To begin with, the fact that outperforming the market using the managers’ stock selectivity abilities could not be completely ruled out, suggests that the management fees for these managers are paid for a reason. In fact, the amount by which the managers are able to exceed the market premium is the best rate of their remuneration, thus the findings of this work might be of practical use for this matter.
What is more, the opportunity to possibly gain excess returns in Finnish mutual funds industry will most likely attract investors and in turn lead to further growth of the sector, hence, the findings of this work are also useful for drawing projections of future developments.
On the other hand, while in this paper some conclusions are drawn on the sample of this study, we would propose a more extensive future research. First, longer period of observation would enforce the quality of data. In addition, break analysis to account for possible changes in management of individual funds should be used. Above and beyond, some features of individual funds such as size, type and origins of the managing company, etc. might be analyzed in order to determine the possible factors causing the difference in performance, e.g. bigger funds operating with larger amounts of capital might be harder to manage, thus more difficult to utilize the market timing and stock selectivity abilities of a manager. The regulation perspective and the characteristics of the structure of financial system might also be interesting fields of study in search for conditions allowing the managers to reveal their abilities at their best.
In this part we say, that the results could be used to determine the remuneration of managers and draw some future development tracks. Still, we believe, that in further research issues of regulations, longer period of observations, and brake analysis should be taken into account. 
6 Estonia

Here we make a brief comparison with Estonian mutual fund industry with Finnish one. 

The development of the Finnish mutual funds industry is interesting to investigate, but it is also curious to see if similar trends apply for the rest of the region. For this purpose a glance on the neighbouring country’s – Estonia’s mutual funds industry is proposed.
By regaining its independence from the Soviet Union in 1991, Estonia opened its borders not only to foreign direct capital flows, but also to financial innovation.  The most important processes at that time in the financial area were to initiate the privatization procedure and to provide an entirely new legal system which would support it. 

The intense reforms of the Estonian securities sector were supported by the Securities Market Act introduced in 1993, which provided the market with the necessary basis for rapid pace of development and secure operating. The Investment Funds Act was established in 1994.

Another pivotal factor, which to significant extent determined the development of the securities market, was the strengthening and consolidating banking sector. In order to maintain the existing relations with clients and to attract new, banks more and more necessitated for safe and well regulated trading floor. Therefore, initiated by 10 commercial banks, 9 brokerage firms and state players, in 1995 the Tallinn Stock Exchange was founded (Tallinn Stock Exchange website).

Not surprisingly, mutual funds were the product of the opened borders to innovations to Estonian securities market, as well. However, it must be noted that the mutual funds industry in Estonia is rather small. It might be due to following factors: first, the different priority scale of the domestic (Estonian) investors plays its role: as economy of Estonia is still on its way to developed country, people are more eager to invest in fixed assets (cars, real estate, etc.) and are risk averse. Second, there is still lack of highly educated professional mutual fund managers with reasonable experience. Finally, people might still have some distrust in the financial sector, because of the banking crisis in the first half of the 1990’s and the effect of the Russian Crisis in 1998. Poor information disclosure in the Estonian mutual funds industry is another reason for the passiveness of the potential investors.

Interestingly, that opposite to Finland, where mutual funds are listed on the stock exchange, Estonian mutual funds are traded and managed only by banks and investment companies. This factor might cause the volumes traded being relatively low. But the companies still get use of the functions of Estonian Central Securities Depository at HEX Tallinn, which registers and holds in economic form the fund units.

As the mutual fund market in Estonia is rather small and undeveloped, it is mainly managed by 9 companies: Admiral Investment, Arco Kapitalijuhtimise, Baltcap Management Estonia, Balti Vaikeettevotete Edendamise Assotsiatsioon, Cresco, Hansa Pensionifond, Kawe Kapital, Suprema Securities, and Trigon Capital (Neti website).

Because of the relatively small size of the economy and the strong foreign direct investment inflow, the mutual fund operations happen on the cross border scale (Trigon Capital website), and are more directed to the growth-oriented companies (Baltic Small Equity Fund website).
Estonian mutual fund industry growth rate is rather low when compared to Finland. During the first half of 2004 Estonian mutual funds grew by 3,18% (ECB Monthly Bulletin, 2005, 149) in volume, whilst the investment into Finnish funds increased by 21% during the same period of time (Financial Supervision Authority website). From two information sources (Ühispank website, ECB Monthly Bulletin, 2005, 149), we have calculated, that the total mutual fund market capitalization in Estonia reached EUR 0,39 billion (6,8 billion kroons) by the middle of 2004, and the mutual fund capitalization in Finland was EUR 28 billion at that period.

It is evident, that the mutual fund industries in both Estonia and Finland are at the very different stages of development, and the most interesting question is: Will the Estonian mutual fund industry ever grow in the “Finnish pace”?
7 Conclusions

In this paper the Finnish mutual funds industry was investigated in order to inspect for the micro- and macro-forecasting abilities of professional investment managers. The main question was whether these skills can help to consistently earn excess returns over the market portfolio.
We observed some evidence of positive excess returns during the last five years in the sample of 19 Equity-Growth mutual funds investing in the Finnish stock market. Three major findings are reported. Firstly, it is confirmed that there is a trade-off between managers’ micro- and macro-forecasting abilities, in other words, negative correlation between timing and stock selectivity abilities of the managers in the sample. Secondly, it appears that the stock selection abilities were able to contribute to earning excess returns, while the unsuccessful market timing seems to diminish this effect. Finally, the results suggest that more aggressive (more risky) strategies tend to bring greater returns.

These findings should be considered with care though, because of various threats facing the theoretical background of the research, e.g. validity of basic assumptions, errors in data, omitted factors, etc.
Some suggestions on how to continue this investigation in order to determine the causes of the findings were presented. Various characteristics of the funds, e.g. size, managing company, etc. should be compared, and also the possible change of management during the period should be accounted for. Additionally, it was suggested to look at the situation through the perspective of the regulatory environment and the economy’s financial structure.
The incorporation of the brief overview of the Estonian mutual fund industry into the paper made it possible to see the difference between the industry’s levels of development between the neighbouring countries. As compared to Finland, Estonia has relatively underdeveloped mutual fund market with rather low market capitalization.

To sum up, the initial hypothesis: “Fund managers cannot perform better using their skills of market timing and stock selectivity than investing in the market portfolio” was partly rejected.
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Appendix 1

The Bhattacharya and Pfleiderer (technical report, 1983) model:

[image: image7.wmf]Pt

Mt

P

Pt

R

R

e

b

+

=



(CAPM (SML)
)


(1)
where RPt is the excess return of a portfolio over the risk-free asset; RMt is the market premium; t is the time period; βP (beta) shows the risk of the investment (sensibility between the return of individual and the market portfolios); εPt (epsilon) is the zero-mean normally distributed error term.

To capture micro-forecasting Jensen (1968) introduces a concept of Jensen’s alpha, simply by removing the constraint of the regression [1] to pass the origin:
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where αP (alpha) is a measure of the security selection ability.
The excess return on the market is divided into an anticipated and an unanticipated:


[image: image9.wmf](

)

t

M

Mt

R

E

R

p

+

=








(3)
where E(RM) is the expected return of the portfolio for all investors despite the difference in the information they possess; πt (pi) is the zero-mean unanticipated return.

An informed investor will come to his own expected value for πt (denoted πt*), based on that private information:
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(4)
where ψ (“psi”) is the coefficient of determination between the manager’s prediction and the excess return on the market.

The procedure of determining πt* is as follows:

· At the beginning of each period investor detects a noisy signal πt + εt, where εt represents white noise, meaning has a zero mean and is independent from πt.

· The manager will try to minimise the variance of the forecast error, so:
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where σ2 (sigma) is the variance of the noise.

· This is the term we use in equation [4].

 Consequentially, the investor will adjust the beta of his portfolio accordingly. Presented in Lhabitant (2001, 9) Bhattacharya and Pfleiderer argue that this change will be linear, if the manager will act as if he was maximising the expected utility of a risk-averse investor:
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where βtarget is the β if the manager had no additional information; θ (theta) is a coefficient to be estimated later.

Using the above derived expressions, the Jensen’s model can be rewritten as:
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(7)

Rearranging terms gives:
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(8)

Now contracting the disturbance term into:
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(9)

leaves us with an equation similar to the previously mentioned Jensen’s model, just complemented with an additional term of squared market returns, which, as suggested by Treynor and Mazuy (1966) (Lhabitant, 2001, 7), indicates the return profile altered from the SML by effective market timing activities:
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(10)

where ξ (xi) is the error term, γ (gamma) is the coefficient of market timing effectiveness. This also is the final expression of the Bhattacharya and Pfleiderer model.

Calculation of the actual indicators is explained bellow:

· Firstly, the error term is obtained from the model regression;

· Then the error term’s square is regressed on the square of the market return controlling for non-zero intercept. This provides with a consistent estimator for ψ2θ2σε2:
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(11)

· where 
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· Coefficient γP from regression [10] will provide a consistent estimate of ψθ;

· Form the previous two expressions we can calculate an estimator of σε2:
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(12)

· As stated by Lhabitant (2001, 28), Merton (1980) suggests a way to arrive at a simple estimator of σπ2, although Lee and Rahman (1990) argue that this estimator is biased and will overestimate the timing measure, but in large samples the bias is negligible:
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(13)

where T is the number of periods;

· Finally, the variances allow to derive the value for ψ, using the equation [5];

· Indicators α, β and γ are simply taken from the model regression.

As can be seen from the model, the indicators of abilities are calculated using the residuals, because the exact measures are not observable as proposed by Bhattacharya and Pfleiderer (1983, 8). This indirect approach might also influence the significance of the results of this paper.

Appendix 2
Summary of the regression results:
	Name of the fund
	α
	p-value
	β
	p-value
	β=1 (p-value)
	γ
	p-value
	ψ
	R2
	# of Observations

	Aktia Capital
	0,98%**
	0.001
	0,70**
	0.000
	0.0000
	-0,35
	0.591
	0,99
	0,8544
	60

	Alfred Berg Finland
	0,30%
	0.379
	1,21**
	0.000
	0.0001
	-0,59
	0.288
	0,97
	0,9197
	60

	Alfred Berg Portfolio
	0,42%
	0.266
	1,22**
	0.000
	0.0001
	-0,66
	0.249
	0,96
	0,9202
	55

	Alfred Berg Small Cap
	1,25%
	0.119
	1,23**
	0.000
	0.0072
	-2,92**
	0.005
	0,79
	0,7173
	60

	Carnegie Suomi Osake
	0,23%
	0.486
	1,08**
	0.000
	0.0416
	-0,12
	0.792
	1,00
	0,9138
	60

	Evli Select
	0,54%
	0.211
	1,05**
	0.000
	0.2245
	-1,41**
	0.002
	0,77
	0,8658
	60

	FIM Fenno
	1,93%**
	0.009
	1,11**
	0.000
	0.2201
	-1,50
	0.192
	0,94
	0,7106
	60

	Fondita Equity Spice
	0,90%**
	0.009
	1,05**
	0.000
	0.3022
	-0,50
	0.258
	0,97
	0,8996
	60

	Gyllenberg Finlandia
	0,30%
	0.384
	0,99**
	0.000
	0.8948
	-0,38
	0.578
	0,99
	0,8774
	60

	Gyllenberg Small Firm
	1,09%
	0.180
	1,03**
	0.000
	0.7305
	-2,48**
	0.009
	0,82
	0,6354
	60

	Handelsbanken Osake
	0,21%
	0.417
	0,96**
	0.000
	0.0590
	-0,26
	0.234
	0,96
	0,9408
	60

	Mandatum Suomi Kasvuosake
	1,14%
	0.333
	1,33**
	0.000
	0.0164
	-4,29*
	0.048
	0,76
	0,6478
	36

	Nordea Fennia
	0,11%
	0.654
	1,01**
	0.000
	0.7796
	-0,23
	0.456
	0,99
	0,9396
	60

	Nordea Fennia Plus
	1,19%
	0.321
	0,06
	0.757
	0.0000
	-2,12
	0.400
	0,98
	0,0299


	49

	Nordea Pro Finland Equity
	0,28%
	0.256
	1,00**
	0.000
	0.9718
	-0,23
	0.415
	0,99
	0,9415
	60

	Odin Finland
	1,42%**
	0.001
	0,52**
	0.000
	0.0000
	-0,48
	0.612
	0,99
	0,5719
	60

	OP-Delta
	0,45%
	0.182
	1,00**
	0.000
	0.9570
	-0,12
	0.838
	1,00
	0,9017
	60

	Sampo Suomi Osake
	0,17%
	0.584
	1,10**
	0.000
	0.0337
	-1,18**
	0.009
	0,85
	0,9165
	60

	Sampo Suomi Yhteisöosake
	0,44%
	0.167
	1,09**
	0.000
	0.0392
	-1,25**
	0.005
	0,84
	0,9141
	60


* for 5% level of significance; ** for 1% level of significance

α: measure of stock selectivity;
β: measure of the systematic risk;

γ: coefficient of market timing effectiveness;
ψ: coefficient of determination between the manager’s prediction and the excess return on the market
Source: self-composed
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(Finnish Financial Markets, 2004, 14)

Appendix 4
Data variation: Quartiles, max and min observed returns for each actively managed equity mutual fund in Finland




Source: self-composed
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Graph 1: Distribution of alphas. Source: self-composed


Significant results in light bars (1% level of significance)
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Graph 2: Distribution of Gammas. Source: self-composed


Significant results in dark bars (5% level of significance)
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Graph 3: Distribution of Psi. Source: self-composed


At 5% level of significance, funds with significant gamma are illustrated by dark, with significant alpha by light bars
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Graph 4: Distribution of Betas. Source: self-composed


At 10% level of significance, funds with significant gamma are illustrated by dark, with significant alpha by light bars








Graph 5: Alphas vs. Gammas. Source: self-composed


At 5% level of significance, funds with significant gamma are illustrated by dark, with significant alpha by light squares
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