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The purpose of this study is to investigate the risk-adjusted performance persistence 
of domestic active equity funds in Sweden, Norway, Denmark, and Finland over the 
studied sample period of 1.1.2000-31.12.2019 and split versions of the sample period. 
The fund sample is largely free of survivorship bias. This is done utilizing three 
differing length time horizons (6, 12, and 24-months) over which persistence is 
measured to investigate both shorter and longer horizon persistence, risk-adjusted 
fund performances estimated with the CAPM and the Fama French six-factor model, 
and three different performance persistence methodologies used for measuring both 
relative persistence and the absolute or economic persistence of the sample funds. 
Daily fund return data is used together with local market indices and the European 
factor data from the Kenneth French database, all data is used in USD. 

The results of general countrywide risk-adjusted fund performance in this study 
indicate of broadly neutral, negative, or very weak positive risk-adjusted fund 
performance after fees, across countries and sample periods, with few exceptions. The 
fund performances in this study seem somewhat stronger for the first half of the 
sample period and weaker for the second half. The persistence measures show 
evidence of quite significant relative persistence across the countries, for some of the 
used time horizons, with the strongest evidence primarily found for the longest time 
horizon utilized but also partly to a lesser extent for the shorter time horizons in some 
countries. The different persistence methodologies generally support each other’s 
results, as do the split sample period results, but the found persistence seems to 
broadly be somewhat weaker during the first half of the sample period and stronger 
during the second half. The found evidence of persistence in this study also seems 
dependent on and influenced by the investigated country, time horizon, and sample 
period. The economic value or significance of the found persistence (“absolute 
persistence”) generally seems weak, with little evidence of persistent significant 
positive risk-adjusted performance for the previously best performing funds, but 
stronger evidence of persistent significant negative risk-adjusted performance for the 
previously worst performing funds, across countries. The found persistence also seems 
to be primarily concentrated among the persistence of previously poorly performing 
funds, across methodologies and countries. These results are broadly in line with 
presented previous similar Nordic and international research, with some differences 
as well. The conclusions of this study support discussed and presented theories 
regarding the active management industry, informational efficiency, and market 
equilibrium as well as theories regarding market efficiency.  
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Sammandrag: 
Syftet med denna studie är att undersöka uthålligheten av den riskjusterade 
prestationen för aktiva inhemska aktiefonder i Sverige, Norge, Danmark och Finland 
för tidsperioden 1.1.2000-31.12.2019 och delade versioner av tidsperioden. Fond 
samplet är fritt från överlevnads bias. Detta görs genom att använda tre olika 
tidshorisonter över vilka uthålligheten mäts, för att undersöka uthållighet över både 
kortare och längre tidshorisonter, riskjusterade fondprestationer från CAPM och 
Fama French sex-faktor modellen samt tre olika metoder för mätning av både relativ 
uthållighet och ”absolut” eller ekonomisk uthållighet av fondprestationerna. Alla 
avkastningar är av daglig frekvens och lokala marknadsindex för varje land används 
samt de europeiska faktorerna från Kenneth French databas, all data är i USD. 

Resultaten av de allmänna landsomfattande riskjusterade fondprestationerna i denna 
studie indikerar i stort sett neutrala, negativa eller mycket svagt positiva riskjusterade 
fondprestationer efter avgifter, för de undersökta länderna och tidsperioderna, med få 
undantag. Fondprestationerna i denna studie verkar ha varit något starkare under 
första halvan av undersökningsperioden och svagare under andra halvan. Måtten av 
uthållighet visar bevis på rätt så signifikant relativ uthållighet av fondprestationer för 
alla länder angående några av tidshorisonterna, med starkaste bevis främst för den 
längsta tidshorisonten men också delvis i mindre utsträckning för de kortare 
tidshorisonterna i några av länderna. De olika metoderna för mätning av uthållighet 
stöder i allmänhet varandras resultat, likt resultaten för dom delade tidsperioderna, 
men den funna uthålligheten verkar generellt vara något svagare under första halvan 
av tidsperioden och starkare under andra halvan. Denna studies resultat av uthållighet 
verkar därmed även vara beroende av och påverkas av det undersökta landet, 
tidshorisonten och undersökningsperioden. Det ekonomiska värdet eller betydelsen 
av den funna uthålligheten (”absolut” uthållighet) verkar generellt svagt, med väldigt 
svaga bevis för uthålliga signifikant positiva riskjusterade avkastningar för dom 
tidigare bäst presterande fonderna, men starkare bevis för uthålliga signifikant 
negativa riskjusterade avkastningar för dom tidigare sämst presterande fonderna, i 
stort sett över de undersökta länderna och tidsperioderna. Det hittade beviset av 
uthållighet verkar även främst bero på den signifikanta uthålligheten för dom tidigare 
sämst presterande fonderna, i enighet mellan metoderna och länderna. Denna studies 
resultat är generellt i linje med liknande presenterad tidigare nordisk och 
internationell forskning. Slutsatserna i denna studie stöder presenterade och 
diskuterade teorier om den aktiva förvaltningsindustrin, informationseffektivitet och 
balans på marknader samt teorier on marknadens effektivitet. 
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1 INTRODUCTION 

A long-lasting debate in both practical and academic finance has been one of the 

rationales behind active investing, often studied or investigated through actively 

managed funds and their performance. This is done both from the perspective of 

investors, regarding the potential added value of active management, and to investigate 

the apparent efficiency of markets. This debate has led to a wide array of research trying 

to answer whether actively managed funds add any value for investors or if they have 

been able to deliver significant risk-adjusted returns, when compared to passive 

alternatives or benchmarks. Generally, conclusions regarding the value of active 

management have been quite pessimistic, as results mostly point towards very efficient 

markets and actively managed funds underperforming their passive alternatives or 

benchmarks often roughly by the same amount as the fees or even more (e.g., Sharpe 

1966, Jensen 1968, Daniel, Grinblatt, Titman, and Wermers 1997, Fama and French 

2010, Cuthbertson, Nitzsche and O’Sullivan 2010 and Otten and Bams 2002). However, 

if there in fact are actively managed funds that can “beat the market” or deliver some 

added risk-adjusted value, this would suggest to some sort of mispricing in the markets, 

which skilled active managers could identify and exploit, and be contradictive to the 

efficient market hypothesis (at least in its stronger forms). But largely the findings of 

active fund performance raise questions regarding the reason for existence and investor 

use of them, since active funds also charge sizeable fees from their investors for said 

management. 

However, studies have also found evidence for smaller groups of actively managed funds 

that seem to more consistently “beat the market” or deliver added value for investors, 

even after adjusting for risks and fees. These funds usually make up a small portion of all 

funds and represent smaller and more specific categories or subgroups of active funds 

(e.g., specific styles of management or fund characteristics), while the consensus of 

underperformance often is supported for the average active funds. These findings 

instead suggest that even though actively managed funds in general do not seem to add 

significant value for investors after fees, there may be some active funds which manage 

to do so. (See e.g., Otten and Bams 2002, Cuthbertson, Nitzsche and O’Sullivan 2010, 

Keswani and Stolin 2006, Petajisto 2013, and Vidal-Garcia et. Al. 2016)   

To further investigate the potential value of active management in funds, the persistence 

of fund performances has been studied for various markets, horizons, and time periods. 

These studies have been done to investigate whether past measured abnormal 
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performance of “skilled” active funds persist and truly are due to skill, instead of these 

being a result of chance or measurement issues (which consequently would mean that 

fund performances do not persist). The topic of performance persistence is also the focus 

of this study, as the risk-adjusted performance persistence of domestic Nordic equity 

funds will be investigated over a 20-year period. Results regarding the performance 

persistence of funds is not conclusive, as the evidence varies depending on the 

investigated fund types, markets, time-periods, methodologies used in addition to the 

different measurement horizons over which persistence is measures. Some studies find 

that fund performance persists either only over shorter time horizons (often 1-year or 

less) and some find this to be true also over longer time horizons, while other studies do 

not find significant evidence of performance persistence after accounting for risks and 

fees. Many studies have however found signs of relative performance persistence, 

especially stemming from previously weak funds continuing to underperform 

significantly, while evidence of continued significant outperformance for the previously 

strongest funds is weaker and scarcer. (See e.g., Brown and Goetzmann 1995, Carhart 

1997, Cuthbertson, Nitzsche and O’Sullivan 2010, Bollen and Busse 2005, Vidal-Garcia 

et. Al. 2016, Hendricks et. Al. 1993) 

The performance and characteristics of Nordic funds have been quite widely researched, 

see e.g., Ekholm and Peel (2007), Dahlqvist and Söderlind (2000), Bechmann and 

Rangvid (2005), Sörensen (2009). While the performance persistence of funds in the 

Nordic markets has been researched less, especially as of recent times, or in a cross-

country setting and over differing time-horizons and sample periods. Examples of some 

studies investigating the performance persistence of Nordic equity funds in a one country 

setting are Sandvall (2000), Flam and Vestman (2014), Christensen (2005), Gallefoss et. 

Al. (2015). The general conclusions indicate weak signs of superior fund performance 

from active funds in the Nordic markets, but with some conflicting evidence presented 

as well, like the results of many US and international studies. While there arguably is a 

less clear consensus for evidence and conclusions regarding the performance persistence 

among Nordic funds, showing the need for further and updated research in the area, the 

previously found scarce evidence of performance persistence in the Nordics does 

however seem to be quite in line with similar US or international studies. Furthermore, 

the large and broad growth of the Nordic fund markets during the last decades makes it 

further interesting to investigate the performance persistence of the fund markets during 

this period of large growth in assets under management. 
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Studies of performance persistence generally aim to shine more light on questions 

whether there are informed and skilled active managers who can consistently generate 

positive risk-adjusted returns and add value for their investors through their investment 

management. Thus, these studies also aim to grasp and investigate the apparent 

efficiency of markets and potential market inefficiencies which can enable abnormal 

returns for skilled managers exploiting these through e.g., mispriced assets. Since if 

markets are efficient enough to eliminate opportunities for risk-adjusted returns (excess 

returns become random in nature), then there most likely should be no perceivable 

persistence in the risk-adjusted performance of active funds (especially the previously 

best performing funds). Performance persistence studies also help to increase investor 

knowledge surrounding active funds and aim to answer whether past relative or absolute 

performance information of funds indicates anything regarding their future 

performances and whether it therefore should matter in the decisions of investors when 

selecting and comparing investment options. 

1.1 Purpose and contribution of study 

The purpose of this study is to investigate if there are actively managed domestic equity 

funds with genuine skill (or lack thereof) in the included Nordic markets (Sweden, 

Norway, Finland, and Denmark) that consistently generate significant risk-adjusted 

returns (positive or negative). More specifically this is done by investigating the relative 

and absolute risk-adjusted performance persistence of said funds to see whether past 

risk-adjusted fund performance seems to be indicative of future risk-adjusted fund 

performances. This is done by measuring and analysing the existence and significance of 

relative and absolute risk-adjusted performance persistence for the sample funds, using 

both statistical persistence methodologies and recursive ranking portfolios, over a 20-

year period (1.1.2000-31.12.2019). The same performance persistence investigation is 

also performed for a split version of the full sample period, covering the first 10-years 

and last 10-years separately, to investigate whether the found persistence may be 

dependent or influenced by the investigated sample period. In this study performance 

persistence is investigated using risk-adjusted fund returns, daily data and the 

persistence is measured both over shorter time-horizons (in this study defined as 6-

month and 12-month horizons) and over a longer time-horizon (in this study defined as 

24-month horizons). The general research question that this study aims to answer across 

the included Nordic countries and different sample periods, is: 
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Does the domestic active equity fund sample show evidence of significant relative or 

absolute risk-adjusted performance persistence, either over shorter or longer 

measurement horizons? 

Unlike most of previous and Nordic fund performance persistence studies, this study will 

include all actively managed domestic UCITS Nordic equity funds, not only one country. 

This study further aims to enrich and contribute to the existing but scarce literature for 

the Nordic fund markets by applying many of the most commonly used measures of 

performance persistence in tandem, over a long and updated sample period covering 

various market environments, using multiple time horizons for investigating persistence, 

using daily data to enable stronger measurement accuracy over shorter time horizons, 

and by estimating risk-adjusted fund performances with the relatively new Fama and 

French (2015) five-factor model with the added momentum factor (resulting in the six-

factor model), in addition to the more classical CAPM. Furthermore, this study also 

compares the measured persistence results over the different utilized sample periods as 

well as countries. 

1.2 Scope and limitations 

This study will be limited to include all actively managed domestic UCITS equity funds, 

that are available in the Morningstar Direct database, which invest in any of the following 

Nordic countries: Sweden, Norway, Denmark, or Finland (Norwegian funds investing in 

Norwegian equity, Finnish Funds investing in Finnish Equity etc.) and that have existed 

during the sample period which is limited to 1.1.2000-31.12.2019. Furthermore, all funds 

are required to have a minimum of 5-years consecutive daily price data in addition to 

Morningstar’s UCITS classification, must be domiciled in one of the Nordic countries 

and be classified as investing purely in domestic equity, to be included in the final 

sample. A further limitation or acknowledgement relating to the methodology is that this 

study uses European factor data as proxies for the previously mentioned Nordic equity 

markets, while the market factors are constructed from local benchmarks. All fund, 

benchmark and factor data are measured in USD and the risk-adjusted returns are 

limited to the alpha estimates from the used CAPM and six-factor model. The subsequent 

measurement horizons over which persistence is investigated are limited to two shorter 

horizons of 6 and 12-months and a longer horizon of 24-months in this study.  
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1.3 Structure of paper 

The structure of the paper is as follows. First some general background information 

regarding funds will be presented, then a summary of relevant theory to the topic will be 

presented, after which previous relevant research regarding active fund performance and 

persistence is presented, from both international and Nordic studies. Then the data and 

methodology for the empirical part of this study is presented and discussed followed by 

the results of the empirical part of this study. Finally, a part is included discussing the 

result, their robustness and sensitivity, after which the paper is finished with some 

concluding remarks.  
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2 BACKGROUND INFORMATION 

This chapter will briefly present some general information and statistics about the 

Nordic mutual fund market and its development. Thereafter some background 

information into funds, their types, management, and regulations will be presented.  

2.1 The Nordic UCITS fund market 

The Nordic fund markets have been growing rapidly during the 21st century and have 

become more commonly used both domestically and internationally. The presented 

descriptive statistics for the Nordic UCITS fund markets are retrieved from EFAMAs 

Quarterly European Statistical Reports (European Fund and Asset Management 

Association), which were available from 2011 onwards. The graph on the left in figure 1 

shows the total AUM (assets under management) development of the Nordic UCITS fund 

markets for 2011-2020, during which large growth can be seen amounting to c. 130% 

(322 792mEUR as of 2011 and 745 139mEUR as of Q2 2020).  The graph on the right in 

figure 1 shows the same growth in AUM but separately for the Nordic countries, Sweden 

showing the largest growth (158%), then Denmark (116%), followed by Finland (115%) 

and finally Norway (94%).  

Figure 1 Nordic UCITS funds AUM development 2011-2020 in mEUR 

Source: European Fund and Asset Management Association, www.efama.org 

 

Figure 2 presents the Nordic AUM split between the countries, with Sweden having 

clearly the largest part of the total AUM (c. 51%), followed by Denmark (c. 18%), then 

Norway (c. 17%) and Finland having the smallest part (c. 14%). While Sweden, Norway, 
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Denmark, and Finland respectively make up 3.6%, 1.2%, 1.3%, and 1.0% shares of the 

entire European UCITS fund markets in terms of AUM.  

Figure 2  AUM of the Nordic countries UCITS markets in mEUR 2019 Q4 

 

 

 

 

 

     Source: European Fund and Asset Management Association, www.efama.org 

Seen from table 1, the Swedish equity fund market is also the largest, in terms of AUM, 

out of the Nordic UCITS equity fund markets by quite a wide margin (as for all UCITS 

funds), while Norway comes second and seems to have the largest number of UCITS 

equity funds. The equity fund market of Finland is the smallest out of the Nordic 

countries (both in terms of AUM and number of funds).  

Table 1 Nordic UCITS equity funds descriptive statistics 2019 Q4 

Country # UCITS Equity Funds AUM of UCITS Equity Funds (mEUR) 

Norway 477 58 383.60 

Sweden 309 245 447.50 

Denmark 349 56 000.50 

Finland 196 39 355.10 
   Source: European Fund and Asset Management Association, www.efama.org 

2.2 Investment funds 

Investment funds are one of the most used choices for investors globally to access the 

financial markets. The most commonly used types of investment companies are mutual 

funds (i.e., open-ended funds), which refers to investment funds that are both priced and 

open for new investments and the sale of old investments daily. The central idea of 

mutual funds is the pooling of assets from many investors, which the fund then manages 

through one large investment portfolio of which investors own claims on a certain 

proportion, usually through the ownership of a certain number of shares in the fund. 

(Bodie et al. 2014)  
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There are many different potential benefits of mutual funds for investors, instead of 

directly selecting and investing in the underlying securities. One primary benefit is 

potential economies of scale, as funds are dealing with more capital, they often also enjoy 

some benefits from larger scale investing (e.g., lower transaction costs or operational 

costs). Funds also work efficiently to invest broadly enough for sufficient diversification, 

as the absolute sum of money and other practical issues are not as important when 

investing through funds. It is often also thought or assumed that fund investors can 

benefit from the professional aspects and expertise of the investment management in 

funds. Since fund are dedicated companies and professionals solely engage in investment 

practices, they often may have access to wider sources of relevant information, expertise, 

and resources in general that potentially can aid investors through enhanced 

performance or stronger risk management. (Bodie et al. 2014) 

The value or price of a share in a fund is commonly quoted as Net Asset Value (NAV), 

which represents the monetary value of one share in the fund. The net asset value of fund 

shares can be calculated by removing the market value of any liabilities the fund has from 

the current market value of the funds’ assets and dividing this difference by the number 

of outstanding shares in the fund as shown in equation 1. 

 

𝑁𝑒𝑡 𝐴𝑠𝑠𝑒𝑡 𝑉𝑎𝑙𝑢𝑒 (𝑁𝐴𝑉) =
𝑀𝑎𝑟𝑘𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑎𝑠𝑠𝑒𝑡𝑠 𝑖𝑛 𝑓𝑢𝑛𝑑 − 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠ℎ𝑎𝑟𝑒𝑠 𝑜𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔
               (1) 

Fund investors should also be aware of fees associated with funds, as these may vary 

greatly between funds but are usually made up from similar types of fees. Fees are 

periodically or continuously deducted from the funds NAV and therefore directly affects 

investor returns. Therefore, also fund fees and difference in them play an important role 

when measuring and comparing performances of funds and are often a variable of 

interest in fund performance or persistence studies (often found to be one of the largest 

drivers of fund performance differences). The most important and substantial fees are 

operating expenses and management fees, which make up most of the total expense 

ratios and ongoing charges of funds. Operating expenses covers most of the costs from 

the operational side of the funds, and these fees are primarily related to transactions, 

distribution, and marketing. Management fees are the portion of the investments that 

the fund management company or managers of the fund charge, as a fee for providing 

their insight, time, and resources to the fund. Funds may also charge some sort of 

performance or incentive fees, which are usually larger fees that only occur if the fund 
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performs better than some predefined benchmark or reference return (the fund thus 

receives a direct part of this excess return). Some funds also further charge front-end 

fees (cost that occurs when buying shares) or back-end fees (cost that occurs when selling 

shares). (Bodie et al. 2014) 

2.2.1 Regulation of European investment funds 

Investment companies operating in Europe are mostly under the regulation and 

guidance of EU directives, in addition to those from their home countries. Investment 

funds in Europe are broadly defined by the European Commission to two types: Regular 

investment funds or so called UCITS-funds and alternative investment funds (AIF). 

These certifications concern regulations, restrictions, and directives with which the 

funds must comply, mainly concerning their investments, risk management, disclosure 

of information and investor protection. (Pörssisäätiö 2015) 

UCITS refers to the Undertaking for the Collective Investments in Transferable 

Securities (UCITS) and originates from the first UCITS EC-directive in 1985, with the 

purpose of easing the marketing, distribution and use of investment funds within Europe 

and cross-border between countries. It also provides uniform regulation and supervision 

of investment funds in Europe, while also serving as a sort of European passport for 

UCITS-compliant investment funds. The UCITS directive has been modified since 1985 

and is now defined by the Undertakings for the collective investment in transferable 

securities (UCITS) Directive - 2009/65/EC. The European Commission has stated that 

the primary goals of the directive “is to offer investors a wider choice of product at a lower 

cost through a more efficient UCITS market in the EU; better investor information; more 

efficient funds supervision; and keep the EU’s investment sector competitive”. 

(European Commission 2009) 

The other group of EU-regulated investment funds are the AIFs, which are governed 

under the Alternative Investment Fund Managers (AIFM) Directive – 2011/61/EU. 

These types of funds are under less limiting and less strict directives and regulations than 

UCITS-funds. AIFs can therefore, with more ease implement a wider range of investment 

strategies and styles, often only defined to be suitable for “professional investors”. The 

goals and purpose of the AIFM-directive are very similar to those discussed for the 

UCITS-directive. (European Commission 2011) 
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UCITS funds are viewed as being the most common and safe choice when investing in 

European funds, due to the strict regulations and supervision on the fund’s management, 

risk management, and disclosure. It therefore serves as sort of a certificate of approval 

for European funds and is also a requirement for funds to be included in the sample of 

this study. As also can be seen from Table 2, the majority of AUM in European funds is 

allocated to UCITS funds (62%), while even a larger part of Nordic fund assets are in 

UCITS funds (79%).  

Table 2 European and Nordic AUM in UCITS and AIF Funds 2019 Q4 in mEUR 
 

 

Source: European Fund and Asset Management Association, www.efama.org 

2.3 Passive management, index funds and ETFs 

Passive investments and management are closely connected to the EMH and similar 

theories regarding the efficiency of markets. As passive management aims to replicate 

the returns and risks of a broad part of the market (often an index) as efficiently and 

cheaply as possible, without taking any active “bets” to make the security weights differ 

from those defined by the market. Elton et al. (2014 p. 719) defines passive management 

as investment without any form of forecasting or speculation, “If the manager trades on 

a mechanical rule by using past data, we call it passive management”. Passive investors 

are not concerned with trying to find mispriced market information or pick the best 

performing securities, to beat some benchmark or peers. Instead, an assumption behind 

passive investing is often that markets are efficient enough to not make it worthwhile to 

engage in costly, speculative, and risky active management (discussed more in section 

3.1). Since active investment requires resources and is costly, while passive investing 

aims to minimize all costs to efficiently replicate a part of the market, passive strategies 

should outperform active strategies in the long run if markets are efficient enough and 

according to the EMH. Passive investments started rising in popularity during the 1980’s 

together with the rising popularity of the efficient market hypothesis. (Ang, Goetzmann 

and Schaefer 2010)  

The central idea of index funds is commonly to gain exposure to a broad part of the 

market (some index), without any active management or speculation and while 

Europe AUM Percentage of Total 

UCITS Funds 10 990 277.00 62 % 

AIF Funds 6 744 177.90 38 % 

All Funds: 17 734 454.90 100 % 

Nordics AUM Percentage of Total 

UCITS Funds 786 917.00 79 % 

AIF Funds 209 198.80 21 % 

All Funds: 996 115.70 100 % 
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minimizing related costs (can be seen as an investment vehicle for passive investing). 

Index funds therefore commonly have lower fees than actively managed funds, but are 

in their structure, regulations, and transactions much like actively managed investment 

funds. The largest differences between passive funds (index funds) and active funds are 

in the underlying investment philosophies, processes, and fees. Exchange traded funds 

(ETFs) are another very common choice for passive investments, they work and behave 

in a very similar manner as index funds. ETFs also commonly try to replicate parts of the 

market (indexes) as cheaply and efficiently and possible, however they differ in structure 

and operationally to index funds. Since ETF prices are quoted and exchanged like a 

normal public stock, i.e., they are traded regularly on an open marketplace and therefore 

have a price quoted throughout the day and can be exchanged throughout the day. While 

index funds, like other investment funds, only can be bought and sold at the funds NAV 

at the end of a day. ETFs commonly also have very low fees related to them such as index 

funds, and often even lower, as they generally are more mechanical and systematic in 

their management. (Bodie et al. 2014) 

2.4 Active management  

The simplest way to define active management in investing is as any type of management 

that differs from the passive alternative. Elton et al. (2014 p. 718) describes active 

management in a similar way as “Active management involves taking a position different 

from that which would be held in a passive portfolio, based on a forecast about the future” 

(e.g., mispricing of a security). Securities held in different proportion than the weights 

given to them by the broader markets are effectively bets against the market’s valuation 

of the security (and partly its efficiency), which are based on speculative active views and 

forecasts. Therefore, there is an assumption behind active management, which is not in 

line with theories advocating the efficiency of the markets (or passive investing). Ang, 

Goetzmann and Schaefer (2010) define active management very broadly as “trading that 

seeks to exploit mispriced assets”. Active management with its speculative views and 

forecast usually also require substantial resources as well as time and is consequently 

more costly than passive investments such as index funds. 

Sharpe (1991) discusses passive management as primarily being the choice of a market 

from which a sample of securities are selected to represent the entire market, while active 

management then can be anything that differs from this passive benchmark. The author 

further states that passive managers always must hold securities from the represented 

markets to their given market weights, while portfolios of active managers must differ 
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from the respective passive portfolio. Sharpe (1991) also argues further that the reasons 

for having a differing portfolio from the passive alternative must be based on varying 

perceptions of mispricing in markets or other speculative views.  

There is a plethora of different strategies, styles, and methods for active managers to 

choose their positions which differ from the passive alternative, with new ones 

continuously being developed and modified. Elton et al (2014) segments active managers 

into three different broad groups, which are commonly used to grasp the style and risk 

of said active management. The first group contains so called “market timers”, who aim 

to correctly time and forecast which broader parts of the market will perform well or 

poorly. The second group are called “sector selectors” or “sector rotators”, which refers 

to managers that aim to forecast the relative performance of sectors or industries and 

rotate between those with the most attractive outlooks according to their views. The third 

group are called “security selectors”, which as the name suggests aim to select individual 

securities that they believe the market has mispriced for their perceived amount of risk 

and potential return involved with the security. There are countless other active 

investment styles, however all of them in some way involve making bets on or against 

securities, broader markets, or sectors, through investing different proportions in them 

than the market. Generally, the definitions of active management relate to the idea or 

assumption of some mispricing in the markets, which can be exploited for superior 

performance through an informational advantage. However, the concepts of active and 

passive management are quite entangled and problematic since it is difficult to define 

the active part unless the passive alternative is already defined or known (Sharpe 1991).  

Therefore, exact, or all-encompassing definitions of the active and passive concepts in 

finance may be very hard or impossible to find. More generally these concepts are 

investigated and used through comparing returns and risks of active investing to some 

benchmarks or passive alternative, often through asset pricing models and performance 

attribution models such as factor models (e.g., Fama French 5-factor model) or the more 

classical CAPM, which thereby defines the suitable “passive” market or alternative (as 

discussed by e.g. Sharpe, 1999). 
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3 THEORY 

3.1 The Efficient Market Hypothesis (EMH) and its critique 

The efficient market hypothesis (EMH) is one of the most common theories regarding 

the financial markets efficiency and has been a cornerstone in research of active 

management and investing. It is also directly connected to the rationales behind active 

and passive management or investing. Since if you are a proponent of the EMH, or 

otherwise high levels of efficiency in the markets, most costly and speculative activity to 

find new information (which is not yet fairly reflected in market prices) should be 

worthless, as such opportunities cannot exists consistently in an efficient market. (Fama 

1970) 

The core rationale of the EMH is that current market prices can be assumed to be 

efficient, as the high level of market competitiveness should lead to prices reflecting all 

relevant and available information. It is common to talk about three different types of 

the EMH, depending on what is included in the concept of “available information” and 

therefore in market prices: the weak, the semi-strong and the strong form of the EMH.  

In the weak form it is argued that market prices should at least already reflect all available 

historical market price and return information, while the semi-strong form also includes 

all widely and publicly available and obviously financially relevant information of the 

securities. The strong form takes the theory one step further and argues that market 

prices efficiently reflect all available information which can affect the value of the 

security, and therefore no actor or group should have advantageous access to 

information regarding future market prices and returns. For the EMH to be somewhat 

valid and coherent it relies upon common assumptions relating to perfect market 

conditions. The most important of these are that all available information relevant to 

market prices is freely available for all market participants, there is no transaction costs 

or other market frictions and that market actors are rational and homogenous in their 

beliefs and interpretations of market information. (Fama 1970) 

One of the primary practical investment implications of the EMH is that no speculative, 

costly, or otherwise active investment management can be truly worthwhile in the long 

run (Ang, Goetzmann and Schaefer 2010). However, as Fama (1970) sates regarding the 

notion of a perfectly efficient market, as in its strong form, “it is obviously an extreme 

null hypothesis. And, like any other extreme null hypothesis, we do not expect it to be 

literally true”. Leading to the idea of segmenting the hypothesis into different “levels” of 

market efficiency can better guide to which degree the markets may be or believed to be 
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efficient. Grossman and Stiglitz (1980) further discuss the impossibility in the concept of 

a competitive marketplace that always would be in equilibrium (as e.g., in the EMH). 

They also provide a market model representing a type of disequilibrium in equilibrium, 

in which prices do fully reflect all relevant information available to those who are fully 

informed. However, according to the authors this cannot be completely true since this 

information usually is costly or demands some resources to acquire. This should mean 

that those who spend said resources to obtain this information and utilize it, also receive 

some sort of “fair” compensation for it. In their model the function of prices and the 

market in general is therefore to direct all relevant information of those who are fully 

informed to other actors who are not, while essentially doing this with some inefficiency. 

This state of disequilibrium in equilibrium is according to the authors the only state in 

which a somewhat efficient and competitive market can take place (when accounting for 

real world departures from perfect market conditions) and further that “this is perhaps 

lucky, for were it to do it perfectly, an equilibrium would not exist” (Grossman and 

Stiglitz 1980). In relation to active management in funds this should mean that some of 

the most skilled and informed managers could be able to generate some excess returns 

from their investment management, however if this were true to what extent or 

consistency is more unknown.  

In the article The Efficient Market Hypothesis and Its Critics by Malkiel (2003), 

different propositions and empirical evidence against earlier supporting evidence and in 

the EMH is presented and discussed. The paper presents and analyzes periods or 

“anomalies” representing inefficiency in the markets such as: different price trends (e.g., 

momentum or price reversals), seasonal patterns, fundamental valuations, and periods 

of clear inefficiency (e.g., market crash of 1987 or the internet bubble of the early 2000’s). 

The authors conclude that it seems clear that markets are not always fully efficient and 

that there are actors in the markets who are not fully informed or act irrationally 

periodically. This should according to the authors lead to temporary market mispricing 

or inefficiencies and is necessary for a functioning competitive market (as also argued by 

Grossman and Stiglitz 1980), due to the necessary incentives making it worthwhile to 

obtain and utilize such costly and competitive information, which in turn enables 

efficiency. However, the author still argue that markets are generally over the long term 

efficient and that such divergencies from efficiency tend to be temporary and short lived.  
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3.2 Modern portfolio theory 

Modern portfolio theory (MPT) originates from Portfolio Selection by Markowitz (1952), 

in which the optimal portfolio construction of risk-averse rational investors is explored. 

The resulting MPT is a normative theory, which is meant to serve as a guide for portfolio 

construction and optimization. Markowitz argues that risk-averse investors should 

intuitively desire increased returns and dislike increased risk, which means that a 

rational risk-averse investor always prefers a higher return (lower risk) for a given 

amount of risk (given amount of return). Risk in this setting is the variance of returns 

(volatility), as variability in value intuitively is an undesirable feature. These arguments 

further lead to the concept of diversification, which is one of the cornerstones of MPT. 

The primary reasoning behind diversification is the same as in the common saying of 

“not putting all the eggs in one basket”. Since when combining securities into a portfolio, 

the resulting expected return will be a simple weighted average of the expected returns 

of the securities. However, the volatility of a portfolio is a slightly more complicated 

statistical function that also involves the correlation between security returns. Therefore, 

it is possible to combine securities with non-perfect correlations for a reduced portfolio 

volatility, while the portfolio return remains a weighted average. This highlights the 

benefits of diversification, which is achieved from combining securities with non-fully 

correlated values which are affected by different exogenous economic factors. MPT 

argues, as generally is done since, that the risk of individual securities should not be 

viewed in isolation but instead through the co-movements (correlations) with other 

securities or the broader market. Harry Markowitz (1952) further uses these concepts to 

develop the efficient frontier, which captures all possible combinations of risky (and or 

risk-free) assets in a return-risk space. The efficient frontier is then the different 

combinations of securities which lead to the most efficient portfolios (highest return for 

given amount of risk). The portfolios on the efficient frontier are according to MPT the 

portfolios that should be preferred by rational and risk-averse investors. 

3.2.1 The capital asset pricing model 

The capital asset pricing model (CAPM) is a linear asset pricing model that was 

developed further building on concepts from MPT. The model was developed to have a 

theoretical framework on how to price and measure the “required” market returns on 

risky assets. The CAPM builds on concepts of diversification and that systematic risk is 

the risk which in market equilibrium should be rewarded with higher returns (given 

perfect and competitive market assumptions).  This is utilized and investigated both for 
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individual assets and portfolios by analysing their relation to the broader market. The 

CAPM was developed and accredited to Jack Treynor (1961), William Sharpe (1964), 

John Lintner (1965) and Jan Mossin (1966).  

𝐸(𝑅𝑖) = 𝑅𝑓 + 𝛽𝑖(𝐸(𝑅𝑚) − 𝑅𝑓)                                            (2) 

The CAPM formula (see equation 2) states that the expected market return on risky 

assets, 𝐸(𝑅𝑖), in equilibrium can be accredited to the risk-free rate in addition to its 

sensitivity or co-movement with the broader markets excess return, representing the 

assets systematic or undiversifiable risk. 

3.3 Factor models and arbitrage pricing theory 

Another common way to model expected returns and risks of securities and the resulting 

valuations is to analyze their exposures to multiple different identified sources of return 

(risks or factors), utilizing the theory and concepts of arbitrage pricing theory (APT). The 

Fama French three-factor model, and its extensions, have become some of the most used 

asset pricing models due to their power in explaining and modelling the returns of 

securities (as compared to e.g., CAPM) and for their useful feature of identifying different 

sources of investment risk and returns together with their exposures. In models with 

multiple factors or sources of returns and risks, the underlying assumptions, and 

explanations for the sources of returns also extend for more explanations and theories to 

what is affecting investment returns and risks. Such as what e.g., economic, or financial 

factors seem to matter for investors and market participants and thereby affect market 

valuations and returns. Applying principles of APT and the law of one price, then asset 

risk-premiums and valuations can be described or explained through these identified 

sources of returns. Furthermore, since assets with equivalent economic features and 

risks should have equal valuations or returns, and well-functioning markets should not 

allow for arbitrage opportunities (at least over the long run), then the different sources 

of return and risk should be priced in efficiently and equally between assets and 

securities. Some examples of what such factors could be, are e.g., economic factors 

driving business and economic cycles such as inflation, interest rates, indebtedness and 

the securities relation or sensitivity to these. The more generalized or simple versions of 

asset pricing models and the APT utilizing only one source of returns and risks (such as 

CAPM), can therefore instead with several relevant factors be extended to allow for 

multiple sources explaining and affecting market risks and returns. To measure and 

investigate these different factors, commonly a portfolio or sample of securities is created 
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which reflects primarily or preferably only risks and returns of said factor, then assets 

sensitivities and co-movements to this basket of securities can be measured and 

investigated. (Bodie et al. 2014) 

The measuring of securities exposures to multiple sources of risks has some intuitive 

advantages when estimating and comparing investment managers performances. Multi-

factor models allow for more thorough analysis and comparison of investment managers 

performance, investment styles, and explanations of what systematic risks or factors 

might explain the said performances. In the context of active fund management, multi-

factor models can allow more defined forecasts, bets and speculation revolving the 

performance of specific factors of interest and related securities or opportunities. This 

further enables more detailed comparison and understanding of the resulting exposures 

and performances regarding the risk factors and managers of interest. Since using a 

single-index model may result in important and significant systemic risk factors being 

ignored, resulting in an overestimation (or underestimation) of the skill or luck involved 

in the measured performance (part of measured excess returns can be explained by 

exposures to some important risk factors that have been left out). The use of multi-factor 

models and exposures to different economically significant risk factors, also allows 

empirical research to further investigate what risks and factors are being priced in and 

drive markets and to what proportions. (Elton et al. 2014) 

3.3.1 Fama French three-factor and five-factor models 

In Fama and French (1993) study, three common factors were identified which 

empirically seemed to capture and explain much of the time-series and cross-sectional 

variation of individual stock returns. The factors in question can be interpreted as risk-

factors or some other systemic broadly shared factors, which are being rewarded with 

returns. There is no clear consensus as to whether these factors are related to 

fundamental risks that are accurately being rewarded with excess returns or if they are 

due to irrationality, anomalies or mispricing, and behavioural biases in the markets. The 

three factors identified as having the most explanatory power and capturing most of the 

return variation were the market excess return, a value or expensiveness factor defined 

as HML, and a size factor defined as SMB. To estimate the risk premiums (or excess 

returns) of the factors, long-short portfolios were created to capture the return difference 

between the two ends of the factor spectrums, as often is done, resulting in time-series 

of returns for the factor portfolios. The equation for the three-factor model is as follows 

(see equation 3): 
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𝑅𝑖 − 𝑅𝑓 = 𝛼𝑖 + 𝛽𝑖𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑖𝑠 𝑆𝑀𝐵 + 𝛽𝑖ℎ 𝐻𝑀𝐿 + 𝜀𝑖                (3) 

Where 𝑅𝑖 is the return of a portfolio or security, 𝑅𝑓 is the risk-free rate, 𝑅𝑚 is the return 

of the market portfolio, SMB is the return of a long-short factor portfolio of small versus 

large stocks and HML is the return of a long-short factor portfolio of high versus low 

book-to-market stocks. The different parameters (𝛽𝑖𝑚, 𝛽𝑖𝑠 , 𝛽𝑖ℎ ) represent the sensitivity 

or loading of the portfolio or security on the factor in question, while the intercept (𝛼𝑖) 

then is viewed as the excess or abnormal performance outside of what would be expected 

based on the model.  

The value factor (HML) captures the return difference between relatively cheap and 

expensive assets. HML stands for “High Minus Low” and represents the return of high 

book-to-market valued securities (value) minus the return of low book-to-market valued 

securities (growth).  There are multiple ways to define the relative expensiveness of an 

asset but commonly this factor is measured using the book-to-market ratio, which 

indicates the ratio between the securities book value and market valuation. The factor is 

commonly constructed by creating a portfolio that is long 30% of companies with the 

highest book-to-market ratios and short 30% of companies with the lowest book-to-

market ratios. The historical return premium of this factor is therefore associated with 

so called value securities outperforming more speculative and relatively highly valued 

growth securities (Elton et al. 2014). The size factor (SMB) captures the return difference 

between small and large companies and relates to the “anomalous” measurements of 

outperformance by small companies. The SMB factor stands for “Small Minus Big” and 

the long-short portfolio is constructed the same way as the HML factor but using market 

capitalization as the measure of interest (Fama and French 1993). The excess 

performance of securities from smaller companies has been known and researched 

widely, but there is no clear consensus in the explanation of said return differences.  

Fama and French (2015) extended their three-factor model to include two additional 

factors, which have also been found to be significantly related to the cross-sectional 

variation of stock returns, outside of the previously defined factors. The new factors are 

aimed at capturing are the effects of profitability and investment on the cross-sectional 

variation of stock returns and risks. The extended model is presented in equation 4. 

      𝑅𝑖 − 𝑅𝑓 = 𝛼𝑖 + 𝛽𝑖𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑖𝑠 𝑆𝑀𝐵 + 𝛽𝑖ℎ 𝐻𝑀𝐿 + 𝛽𝑖𝑟 𝑅𝑀𝑊 + 𝛽𝑖𝑐 𝐶𝑀𝐴 +  𝜀𝑖       (4) 
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The same previous three factors can be found in the model, in addition to the RMW factor 

representing the return difference of stocks with either “robust” or “weak” operating 

profitability and the CMA factor representing the return difference of stocks with 

“conservative” (low) and “aggressive” (high) investments. The two new factors are 

created as long-short portfolios and as the previously explained HML and SMB factors. 

Fama and French (2015) concluded that the five-factor model seems better at capturing 

the cross-sectional variation in stock returns than the original three-factor model. The 

authors also found that it seems like the HML factor becomes quite redundant and its 

explanatory power is more strongly captured by the new RMW and CMA factors, which 

fundamentally relate strongly to the HML factor. The four-factor model by Carhart 

(1997) is also often used for risk-adjusting and measuring the returns of funds and 

portfolios, in which the momentum factor has been added as an additional risk factor. 

The momentum factor aims to capture the relative return difference found of previously 

well performing stocks versus previously poorly performing stocks. Adding the 

momentum factor to the five other factors leads to the six-factor model (see equation 5), 

which is the model that is primarily used for risk-adjusted fund performances in this 

study. 

𝑅𝑖 − 𝑅𝑓 = 𝛼𝑖 + 𝛽𝑖𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑖𝑠 𝑆𝑀𝐵 + 𝛽𝑖ℎ 𝐻𝑀𝐿 + 𝛽𝑖𝑟 𝑅𝑀𝑊 + 𝛽𝑖𝑐 𝐶𝑀𝐴 +  𝛽𝑖𝑀 𝑀𝑂𝑀 +  𝜀𝑖      (5) 

The factors are primarily justified on empirical grounds and are usually not directly 

explained as definite rational fundamental sources of risk, since their explanations vary. 

Fama and French note that the real sources and risks driving returns of the factors may 

still be unknowable, but that they clearly still seem to be relevant and important. One 

example of a commonly presented economic reason for the factors are that both e.g., 

small companies as well as companies with high B/M ratios may be more sensitive to 

changes in the business environment, especially negative changes, and could therefore 

be accounting for sensitivity to macroeconomic conditions among other things. There 

are also findings that point towards SMB and HML style portfolios being strongly 

influenced by GDP growth, so these may be more affected by business cycle risks. Since 

some of the factors also relate to the amounts of tangible or invested capital of 

companies, these may capture differences in the ability of companies to adjust for 

economic changes, and their macroeconomic risk sensitivity thereby. However, there are 

many different explanations and interpretations of the fundamental or economic 

reasonings behind the factor risk premiums, which most relate to differences in the 
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companies which result to varying exposures to important economic or financial risks 

and therefore subsequent returns. (Bodie et al. 2014) 

On the flipside of the commonly presented fundamental explanations of the factor risk 

premiums are the behaviourally driven theories, which view the factor premiums (or 

parts of them) as signs of irrationality in the markets driven by behaviour, psychology, 

and biases. Regarding the “value” premium, a common behavioural explanation is that 

market participants are prone to extrapolate companies’ recent information and 

performance too far into the future, resulting in the market valuations of some firms with 

recent strong performance to be irrationally high when compared to their fundamentals, 

with the opposite being true for recent poor performers (also commonly used to describe 

behavioural sources of the momentum factor). Another common behavioural 

explanation and deviation from market rationality is “conservatism” which refers to 

market participants being slow or conservative when considering and pricing in new 

information, which could partly explain e.g., momentum and other factor premiums. 

Another common irrationally driven explanation relating to the SMB factor, stems from 

that smaller capitalization companies usually gain less attraction by analysts and other 

market participants (while often also having less transparency in their disclosures), 

leading to these being less followed and analysed and more prone to mispricing. Most of 

the behavioural explanations for the factors are in some way based on that certain market 

irrationalities (behavioural, mechanical, or psychological) lead to some types of 

companies having less efficient market pricing, leading to anomalous or less efficient 

pricing and performance over time.  (Bodie et al. 2014) 

3.4 Agency theory and agency issues in fund management 

Agency theory deals with potential issues that may occur when there is an actor (the 

agent) working or acting on behalf of another actor (the principal). In the common 

setting there is delegated responsibility or authority (from the principal to the agent), 

either through power or wealth. In such scenarios there can be situations where the agent 

that is supposed to be acting the given task or responsibility on behalf of the principal, 

instead is acting primarily out of self-interest or other conflicting interest than those of 

the principal. These situations become more problematic and dangerous for the principal 

when there is non-perfect information involved, often regarding the behavior of the 

agent or the resulting outcomes, commonly due to asymmetries in information. This in 

turn makes it difficult for the principal to confirm that the agent actually is behaving and 

acting in line with the agreed upon interests of the principals. Alternatively, agency issues 
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can arise when the incentivization structure of the agent’s behavior does not support the 

aggregated interests of the principal and the agent. These scenarios are relevant to the 

fund management industry, as there is a quite direct relationship between the principal 

(investors) delegating authority and responsibility (through capital) to the agent (the 

fund). The incentives of the management in this regard may not be in line with the 

investors, as investors usually are looking to maximize their returns and the 

management usually is looking to maximize their share of invested capital through fees, 

which in turn is negative for the investor’s interests. (Starks 1987) 

Kathleen M. Eisenhardt (1989) discusses common approaches for structures and 

models, which aim to help reduce agency issues and conflicts of interest. This is 

commonly done either by aligning the interest of the agent and the principal, through 

incentivization structures, or by decreasing asymmetries in information between actors. 

As also discussed in the study, increased market efficiency and informational efficiency 

also broadly serves to decrease agency issues. Since if investors have easier access to 

more trustworthy and transparent information to confirm the acting agent’s behaviour, 

better aligned interests and structures should follow. These are quite applicable to fund 

management since the success of investment managers performances is hard to judge by 

the principal (investors), to determine whether the management has acted in line with 

its investors and how well. Since managers performances primarily only can be measured 

ex-post and is influenced by a plethora of risks, luck, and exogenous factors which even 

may be unknowable. This can result in potential agency issues due to information 

asymmetries, as investors often cannot reliably know the reasons behind the behaviour 

and performance of the managers. Furthermore, the managing agent of the fund 

commonly receive compensation as a part of the investors invested capital or returns, 

which may lead to issues with the incentivization structure of the management and its 

alignment with interests of investors. One example of such conflicting behavior in funds 

is that of incubating funds, as studied by Richard Evans (2009). Incubation of funds is a 

strategy for management companies to “try out” funds, managers, or strategies to 

examine their performance and potential investor interest. Usually, a range of funds are 

started but only a set amount of these funds is after an evaluation opened to investors, 

as these generally have had better performances and have higher potential to attract 

investors. This can either be seen as a method for maximizing the managements assets 

and compensation or as a method to find the potentially most successful strategies and 

managers. Herding is another issue among funds, discussed by Luckoff (2011), which 

refers to the tendency of funds to exhibit herd-like behavior in their management, 
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especially in times of high risk and pessimistic markets. Since the personal career and 

income of fund managers often is directly linked to the relative performance of the fund, 

there might be some comfort and safety in following the general view instead of making 

individual “bets” (disregarding the reasoning behind these views. This may be 

problematic for the investors, as this most likely is not in their interest since they are 

paying extra fees for the unique active management and views of the fund. Agency issues 

may be one factor contributing to the commonly found poor added value of active 

management and may be quite important to investors choosing investment alternatives 

as it is something most would wish to avoid (poor performance due to e.g., agency issues 

in fund management). 

3.5 Theories regarding the active management industry and fund flows 

The sources behind asset flows to actively managed funds and why or how investors 

chose active funds has been discussed and researched to some extent. This is often done 

from the perspective of investors using available past or current information regarding 

funds which could aid in predicting the future success of funds. These choices and factors 

in turn also affect the flows seen in and out of funds as well as potential investment 

opportunities available for the funds. 

Relating to the dilemmas of constant market efficiency and equilibrium, Grossman and 

Stiglitz (1980) introduced the idea of financial markets being in a sort of disequilibrium 

in equilibrium (as discussed in chapter 3.1). In their model it follows that the function of 

market prices in a competitive marketplace is to direct and share information from those 

who are fully informed to those who are not (but doing this to some extent inefficiently 

to enable incentivization). This would imply for the active fund industry that successful 

managers get some fair compensation (fees from investors) for engaging in the resource 

consuming active management, becoming “fully informed” and trying to deliver excess 

returns. Which then naturally some succeed at, and some fail at from time to time, 

influencing the managers consequent rewards, but aggregately leading to net zero 

abnormal returns over the long run after costs. A similar equilibrium competitive model 

regarding the active investment industry, investigating fund flows, performance, and 

persistence was presented by Berk and Green (2004). The model allows managers to 

have different levels of skill, which investors then try to understand and forecast by 

looking at past performance and other relevant characteristics (e.g., fees or investment 

styles). This seemingly rational investor behaviour is then expected to result in 

increasing asset flows into previously successful managers and increasing outflows from 
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the non-successful ones. In their model this asset flow and performance relationship is 

what ensures that prices and returns remain competitive, that future risk-adjusted 

returns are unpredictable as well as that investor abnormal returns do not persist over 

the long run. Since inflows to funds tend to have diminishing returns due to decreasing 

available and exploitable investment opportunities for managers, it becomes 

increasingly costly and harder to outperform as investable assets increase, making it 

increasingly difficult for the most skilled managers to outperform (while this allows the 

most skilled managers to extract more fees for their services). Summarized the model 

implies that the found positive relationship between performance (or manager skill) and 

asset flows is what guarantees the competitiveness of the active management industry. 

Further resulting then in the assumption that no past or current information regarding 

funds and managers ability to obtain excess returns can significantly predict investors 

excess returns going forward, over the long run. A similar model was developed by Lynch 

and Musto (2003), with some similarities but also key differences to that presented by 

Berk and Green (2004). In their model rational investors also try to understand and 

manager skill based on past performance, while also allowing for differential ability 

across managers. However, one difference is that increasing flows to the most skilled 

managers does not have diminishing returns quite to the same extent. Another main 

pillar in the model is the argument that changing or modifying the used strategy is more 

likely for past poor performers. In the model there is a similar flow and past performance 

relationship and dynamics, however empirical evidence indicates that unskilled 

managers do not suffer as large outflows as expected. The reasoning in their model 

behind this is the significantly higher chance for those to switch strategies into something 

“better” and therefore their past performance says less about future performance. So, 

one key difference of their model to that of Berk and Green (2004) is that they suggest 

an explanation to why even the most poorly performing managers keep enjoying assets 

to manage. This same observation has been used to explain the often-found strong 

underperformance and persistence of the worst performing funds. 

In relation to the topic of this study, these models, and frameworks aid with rational 

explanations regarding the added value and reasoning behind actively managed funds, 

their dynamics and how investors decide between these based on past and current 

information. Furthermore, these models give a stronger theoretical base for findings and 

mechanics of fund performance persistence or alternatively the commonly found lack of 

persistence. 
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4 PREVIOUS RESEARCH 

In this section an overview of important and relevant research and literature for the topic 

will be presented, regarding active fund performance and persistence. Firstly, a brief 

overview of international studies investigating the performance and added value of 

actively managed funds in general is presented, secondly four important and very related 

persistence studies to this paper’s topic and empirical part are presented thoroughly. 

Finally, an overview regarding the smaller body of previous research in the Nordics is 

presented. 

4.1 An overview of international research in mutual fund performance 
and persistence 

Most research regarding fund performance, has been done for US markets, with the first 

studies published during the 1960’s. Sharpe (1966) published one of the first studies 

investigating the performance of active management in mutual funds, covering 34 US 

mutual funds and their performance between 1954-1963. Models for evaluating mutual 

fund performance in a risk-adjusted setting were developed and used, by creating 

relative measures of return to perceived risk (volatility). The conclusions were that the 

studied markets are highly efficient, therefore making it very hard for funds to add-value 

for investors after transactions costs and other fees. These results challenged the 

preceding and more traditional views around active management, which Sharpe (1966) 

stated to be “the search for securities whose prices diverge from their intrinsic values is 

worth the expense required”. Supporting early evidence of weak performance by US 

mutual funds was found by Jensen (1968), who studied 115 US mutual funds between 

1945-1964. The CAPM was utilized to risk-adjust fund returns and the results showed 

overwhelming underperformance for the entire sample (often even before fees), further 

supporting the earlier found evidence and conclusions regarding poor gross and risk-

adjusted US fund performance. Daniel, Grinblatt, Titman, and Wermers (1997) also 

studied the US fund markets performance, covering all available equity funds between 

1974 and 1994. This was done by estimating excess returns with an asset pricing model 

including common risk or pricing factors (market return, size, book-to-market, and 

momentum). The authors conclude that after risk adjusting the fund returns, the average 

fund in their sample did not outperform enough to cover their fees and therefore show 

gross underperformance. A subgroup of funds in the sample focusing on more aggressive 

styles and growth investing showed the strongest risk-adjusted performance. Other 

methods for risk-adjusting performances were also used (e.g., CAPM, and market or 

factor timing models), which suggested that the multi-factor model explained most of 
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the cross-sectional variation in fund returns. Some funds exhibited moderate security 

selection skills (positive and significant alphas), but no market or factor timing ability 

was present. Some of the funds did however show signs of a “hot hands” effect, referring 

to shorter term persistence (12-months or shorter), with previously well (poorly) 

performing funds continuing to perform relatively well (poorly). However, much of this 

persistence may according to the authors be attributable to the momentum factor and 

the very weak performance of the bottom funds. Hendricks et. Al. (1993) studied the 

short-term performance persistence of US funds between 1975-1988 and found evidence 

of top performing funds continuing their stronger performance over the short-term. 

Furthermore, this seemed especially true and significant for the bottom funds which 

continued their strong underperformance after ranking more often. The persistence was 

measured by creating octile ranking portfolios of funds (based on the 1-8 previous 

quarters performances) and investigating their subsequent risk-adjusted returns. Cross-

sectional regressions of the funds risk-adjusted returns and their lagged equivalents for 

each quarter over nonoverlapping periods were also utilized. Similar results of generally 

poor multi-factor adjusted fund returns was found by Fama and French (2010), studying 

the performance and persistence of all available US equity funds between 1984-2006. 

The persistence of the funds was investigated based on past 1 to 5-year raw and risk-

adjusted returns. The evidence suggested that the average fund in the sample had not 

been able to outperform the respective three- and four-factor benchmarks after fees. To 

further investigate the exceptionally well performing funds among the general poor 

performance, persistence was measured using decile ranking portfolios based on past 

fund performances. Bootstrap simulations of alphas were also done to compare the 

randomly generated sample of alphas to those of the actual sample, to an analyse if the 

top and bottom fund performances likely were due to luck or skill. The results pointed 

towards some weak forecasting ability existing in the past risk-adjusted returns of the 

funds but not in previous raw returns, however this persistence seemed to be short-lived. 

The simulated alphas confirmed that the measured outperformance of some funds could 

not certainly be said to be due to luck alone, but also that majority of the funds 

underperform, often even more than what would be expected by chance. 

Most of the presented US fund studies conclude, in line with many other similar studies, 

that the whole US fund industry approximately seems to earn net returns equal to the 

value weighted market portfolio. And that there in general seems to be a lack of value 

created for investors after fees by the active fund management industry in the US. These 

conclusions are in line with the hypothesis of Grossman and Stiglitz (1980) who argue 
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that the marketplace is in some form of a “disequilibrium in equilibrium”, through which 

informed investors can earn some fair compensation for their activity, however not 

enough for significant risk-adjusted investor returns over the long run. However, the 

results regarding performance persistence seem to give a bit conflicting evidence of 

persistence as many find some evidence of at least relative persistence, especially over 

shorter horizons, while the economic value of the top funds persistence for investors is 

questionable (much in line with the model proposed by Berk and Green 2004).  

Studies of European and global fund performance have had arguably less consensus of 

overwhelming underperformance in their conclusions than fund research in the US. One 

of the earlier studies among these was by Otten and Bams (2002), focusing on the 

performance of 506 domestic active equity funds (free from survivorship bias) in France, 

Italy, Germany, and the Netherlands, covering a period from 1991-1998. The Carhart 

four-factor model is used to measure the funds risk-adjusted returns, persistence is 

measured through ranking portfolios based on past returns and the subsequent risk-

adjusted performances are investigated. Due to the large differences in the European 

markets, various subgroups of funds are formed based on fund styles and characteristics. 

The results suggest that funds in four of the five countries studied have earned some 

excess returns (not significant) after fees, while only UK funds have been able to do so 

significantly. German funds were the only group without significant risk-adjusted 

returns before fees. Furthermore, they conclude that funds focusing on smaller 

companies seem to have had the strongest outperformance. The results only showed 

weak evidence of persistence for most countries, but the yearly risk-adjusted return 

difference between previous year’s top and bottom funds in the UK was more apparent 

amounting to c. 6,08%. The presented explanations suggest that the markets of 

European countries were a lot less developed and smaller during the studied time, 

potentially resulting in less market efficiency. Fortin and Michelson (2005) compared 

the returns of active funds investing globally to the returns of appropriate benchmarks, 

covering a large sample of 831 funds grouped into those focusing on global, foreign, 

European, Pacific, and emerging market equity, between 1976-2000. The results indicate 

of positive mean return differences for all other groups except those investing in Europe, 

the differences are significant in three out of the five groups. The authors conclude that 

over the studied period equity funds investing globally have been value-adding for 

investors, when compared to passive alternatives. However, the study does utilize a very 

simple way of risk-adjusting the fund performances with questionable robustness. 

Cuthbertson, Nitzsche and O’Sullivan (2010) did an extensive overview of a large part of 
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published research regarding US and UK active fund performance and persistence. The 

authors conclude that results of the discussed studies suggest there are approximately 2-

5% of funds that reliably have appeared to outperform their benchmarks, and 

approximately 20-40% of funds have significantly weak performance. In the reviewed 

studies there seems to be significant signs of relative performance persistence, with 

previously top performing funds exhibiting less persistence than previously weak funds. 

Furthermore, the results suggest that strategies to exploit this persistence would not 

perform well, considering transactional fees and other associated practical difficulties, 

since the subsequent absolute return differences are not so profound (weak economic 

value). It is also noted that results regarding persistence vary widely depending on the 

studied markets, time periods, and both performance and persistence measures used. 

The recommendations for the average investor from the overview are to prefer passive 

funds with low costs, especially avoid previously poorly performing active funds and only 

chase strong performance with much caution. Ferreira et. Al. (2019) studied the 

performance persistence of global equity funds from 27 different countries between 

2001-2010 and found that in general there seems to be some level of performance 

persistence in most of the countries. They found this to be true with lesser degrees for 

the previously top performing funds compared to the bottom funds, while a large part of 

the found persistence still stemmed from the previously well performing funds. They also 

found that the competitiveness of said fund industry seems to play a role for persistence, 

supporting the arguments in the model by Berk and Green (2004). Fund performances 

were estimated with the CAPM and the four-factor model, and persistence using a cross-

sectional regressions approach in which funds risk-adjusted returns (1-year periods) are 

regressed on its lagged values (previous 1-year) and by investigating the correlation 

between the fund performance rankings in a given year and the prior year. 

The conclusions of the forementioned studies, regarding international active fund 

performance and persistence, are somewhat in line with those done on the US markets 

but the results in general seem to suggest a higher degree of added value and 

outperformance by international and European funds, than in the US. Many also seem 

to find large differences in the results of different regions, which often is contributed or 

related to the competitiveness and size of said fund markets. The results regarding 

persistence seem to vary quite a bit between samples, time-periods and methods used, 

however commonly some degree of persistence is found often and more prominently for 

the weakest funds as opposed to the strongest funds (more in line with US studies). 
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Table 3 Summary of presented international fund performance and persistence studies 

Authors Studied period Methodologies used Performance results Persistence Results 
 US Studies   

Sharpe (1966) 1954-1963 
Risk-reward ratios such as Treynor index 

developed and used 
Hard for any funds in sample to add value after 

costs with the used performance measures 
  

Jensen (1968) 1945-1964 Jensen’s Alpha (CAPM) 
Overwhelming underperformance for entire 

sample (before and after fees) 
  

Brown and Goetzmann (1995) 1976-1988 
CAPM, Multi-index model, Winner-Loser 

Test (Repeat performers), Ranking 
Portfolio 

 
Significant signs of relative persistence in 7/12 
studied years (signs of reversals), mostly due to 

underperformance 

Carhart (1997) 1962-1993 
CAPM, Carhart 4-factor model, Ranking 
Portfolios, Spearman rank correlations 

General underperformance after fees 
Weak signs of short-term persistence, stronger 
evidence of unexplained long-term persistence, 

stronger for weak funds 

Daniel, Grinblatt, Titman, and 
Wermers (1997) 

1974-1994 
Carhart 4-factor model, CAPM, Market 

timing models, Ranking Portfolios 

Average fund in sample underperforms after fees. 
Small groups of funds and individual funds seem to 

outperform 

Evidence of short-term persistence, mostly explained 
by the momentum factor, stronger for weak funds 

Fama and French (2010) 1984-2006 
CAPM, Carhart 4-factor model, Bootstrap 

simulation alphas 
Average funds underperform, simulated alphas 

confirm this 
 

Hendricks et al. (1993) 1975-1988 
CAPM, Ranking portfolios, Cross-sectional 

lagged performance regression 
 Evidence of short-term persistence with the used 

methods, stronger for weak funds 

 International Studies   

Otten and Bams (2002) 1991-1998 Carhart 4-factor model, Ranking portfolios 
Some countries funds outperform significantly 

before and after fees, some do not (before fees 4/5 
countries funds outperform significantly) 

Funds in most of the countries included show 
evidence of weak or no short-term persistence, UK 
funds exhibit significant performance persistence  

Cuthbertson, Nitzsche and 
O’Sullivan (2010) 

 
Extensive literature review about published 

research in equity fund performance and 
persistence over last 20-years (US & UK) 

Suggest there are approximately 2-5% of funds that 
reliably outperform, and 20-40% of funds 

significantly underperform 

Often signs of relative fund performance persistence 
(especially for shorter time periods), mostly due to 

underperforming funds - large variation in the 
results of persistence studies 

Ferreira et al. (2019) 2001-2010 
CAPM, Carhart 4-factor model, Cross-

sectional lagged performance regression, 
Ranking portfolios 

 
For most countries the used methods show 

significant evidence of shorter-horizon persistence, 
especially for underperforming funds 
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4.2 Performance Persistence –Brown and Goetzmann (1995) 

This earlier study explores the performance persistence of a sample of US equity mutual 

funds, largely free from survivorship bias (includes both surviving and non-surviving 

funds). The study utilizes a sample of active equity funds, with their yearly returns in 

addition to fund expenses, covering the period 1976-1988. The effect of survivorship bias 

in the sample and reasons for fund disappearance is explored and it seems that funds 

often disappear due to poor previous performance, funds with higher expense ratios also 

have a higher chance of disappearing. Showing the importance of including dead funds 

in the sample as the data otherwise is clearly prone to biased results.   

To measure to which degree fund performance persists, the methodology of “repeat 

performers” is used. In their study this is done by measuring relative persistence using a 

contingency table, in which funds are classified as either ”winners” (W) or “losers” (L), 

depending on if their yearly performance is above or below the median return of all funds 

that year. The funds two-period positionings in these categories is then investigated 

throughout the sample period in the contingency table, to find the ratio of funds that 

have been classified as winner-winners (WW) and loser-losers (LL) in subsequent 

periods as opposed to those whose performance positioning did not repeat (WL or LW). 

The cross-product ratio (CPR) is then used to measure the number of repeat performers 

as opposed to the amount of funds that have not repeated their relative performance 

positioning. The methodology is further explained in detail under the methodology 

section 6.2.2. If the hypothesis is that markets are highly efficient and previous 

performance information of a fund yields no information regarding its future relative 

performance, then there should be approximately equal amounts of funds in each 

category of WW, LL, WL and LW (equivalent to a CPR of 1) since the relative positioning 

and performance of the funds then should be random by nature. The study risk-adjusts 

returns with a single-index model (S&P 500 as the market index) and a multi-index 

model (S&P 500 index, a government bond index, and a small capitalization US equity 

index). The methodology of repeat performers is then applied using raw fund returns, 

risk-adjusted returns, style adjusted returns, appraisal ratios of the excess return and by 

estimating fund returns in excess of the average fund and benchmarks. 

The results from the contingency table revealed signs of significant relative persistence 

in seven out of the twelve years studied, which also seems robust to risk-adjustments of 

fund returns in various ways. However, the found persistence also shows signs of 

reversals, which according to the authors may be due to the excess returns not stemming 
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from individually talented managers but instead from the performance across styles or 

factors being implemented by a range of managers, creating co-movements in the funds 

relative performances. The strength of the relative persistence also varies throughout the 

studied years and with regards to if it is stronger for the repeat losers or repeat winners. 

It is further investigated what possible practical or investment applications could be of 

this persistence. The funds are divided into octile ranking portfolios based on the past 

years performance rankings (by raw returns and risk-adjusted returns) after which the 

portfolios subsequent years performances are analysed. There are significant differences 

between the following yearly returns, both raw returns and adjusted returns, for the top 

and bottom ranking portfolios, with funds belonging to the top portfolio generally 

performing well and funds in the bottom portfolio generally poorly. But when the worst 

portfolios and funds are excluded from the analysis, a large part of the performance 

difference and its significance disappears. Concluding that a large part of the found 

relative persistence may primarily be due to persistently underperforming funds, as 

opposed to outperformers, in addition to the risk in chasing winners since potential 

shared systematic risks and styles across manager performances (due to the found 

reversals). In summary the results from the study point towards significant relative 

performance persistence, with weaker evidence of absolute or economic performance 

persistence (previous top funds being able to continue outperforming) due to the found 

stronger persistence for the underperforming funds in addition to that the found 

persistence seems to be very time dependent in their study.  

4.3 On Persistence in Mutual Fund Performance – Carhart (1997) 

This study aims to help explain and elaborate on previous evidence regarding relative 

performance persistence or the so called “hot hands” effect found by e.g., Brown and 

Goetzmann (1995). The sample consists of 1892 equity funds and their monthly returns 

from 1962 to 1993, including most dead funds as well. By the end of the studied period, 

approximately one third of the funds in the sample had disappeared, highlighting the 

importance of survivorship bias in similar studies. To estimate the risk-adjusted returns 

of the funds the CAPM, Fama French three-factor model and the Carhart four-factor 

model is used.  According to the explanatory powers and average pricing errors of the 

models, the results show that the four-factor model does the best job at explaining or 

capturing fund returns and risks. To investigate persistence, equally weighted decile 

ranking portfolios based on past fund returns, prior 1 to 5-year raw returns and 3-year 

risk-adjusted returns, are formed and the following portfolio risk-adjusted returns are 
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compared. This results in a concatenated time series of monthly returns and excess 

returns between 1963 and 1993 for the differently constructed decile portfolios.  

The returns of the ranking portfolios measured based on one-year horizons have large 

variations post formation, with the fund returns generally steadily increasing when 

moving to the top deciles. The top decile portfolio has a monthly performance almost 1% 

higher than the bottom decile portfolio and CAPM does not do exceptionally well at 

explaining these performance differences, resulting in a c. 2.6% yearly alpha for the top 

decile portfolio and c. -5.4% yearly alpha for the bottom portfolio. However, the four-

factor model explains a significantly larger part of the difference, with much contributed 

to the momentum factor (top decile loads more positively on it and the bottom decile 

more negatively). Further accounting for fees across funds, it seems that most of the 

remaining significant performance differences are explained, except for continued 

apparent underperformance of the bottom deciles.  Spearman rank correlations are also 

measured for the decile rankings between periods, however a stochastic formation of 

ranks cannot be rejected. The found persistence also seems to be short-lived as the return 

difference of decile portfolios seem to largely disappear after c. 1-year, while the bottom 

funds seem to continue underperforming for longer. When increasing the time-horizon 

for measuring persistence, to 2-5-year ranking periods, the following return differences 

between the top and bottom decile funds decrease as the evaluation period increases. 

However, the found smaller return differences between ranking portfolios seems to 

persist for a longer time in addition to the return difference (from longer evaluation 

periods) also not being as well explained by the performance models or fee differences 

anymore. For the performances of the decile portfolios based on lagged three-year risk-

adjusted returns (instead of shorter horizon raw returns), there is a smaller return 

difference than for those based on shorter evaluation periods (c. 0.43% per month). 

However, this excess return difference seems relatively significant both for the top and 

bottom deciles and is not as well explained by any of the pricing models or differences in 

fees, the return differences also seem to persist for clearly longer post formation.  

Carhart (1997) points out that the evidence of informed or skilled fund managers and 

persistence becomes quite diffused in the details and biases of the imposed models to 

estimate abnormal returns and define market equilibrium with. The results seem to point 

towards weak persistence as prior year’s top performing funds earn slightly higher 

returns for a short period after, even though this is mostly explained by common factors 

and fees. There seems to be robust evidence to avoid previously poorly performing funds, 
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as they seem to continue significantly underperforming for longer and funds with higher 

fees which affect returns negatively. Furthermore, there also seems to be some stronger 

evidence of significant forecasting value in the risk-adjusted returns of funds from 

previous longer time-horizons, as measured by the used performance models, even 

though this is mostly relative since significant outperformance is lacking. Generally, it is 

concluded that the results support theories regarding efficient markets, since the 

investigated funds on average seem to earn benchmark like returns before fees and 

increased fees generally result in weaker performance, coupled with weak persistence for 

previously well performing funds, while there are clear relative differences between fund 

performances. 

4.4 Short-Term Persistence in Mutual Fund Performance– Bollen and 
Busse (2005) 

This study investigates the performance persistence of domestic US mutual equity funds, 

using daily fund returns over 10-years from 1985 onwards. Risk-adjusted fund 

performances are estimated with commonly used pricing models and market timing 

models over quarterly periods. The studied sample includes over 230 actively managed 

funds, with a minimum AUM requirement of $15 million, and does not suffer from 

survivorship bias. The Carhart four-factor model is used to measure the active 

contribution from security selection (alpha) of funds and market timing is measured with 

both the Treynor and Mazuy (1966) and the Henriksson and Merton (1981) models. A 

switching strategy performance measurement model is also utilized in which funds are 

allowed to “swap” between the stock selection or market timing models, depending on 

which model seems statistically more suitable. Persistence is estimated using the 

different performance measures primarily over nonoverlapping quarterly measurement 

periods. Funds were sorted into decile rankings based on their adjusted performances 

during each of the measurement periods and their subsequent periods adjusted 

performances compared. Cross-sectional regressions of a given periods risk-adjusted 

fund returns regressed on their lagged values (performances in the prior measurement 

period) are also performed across all funds for each of the nonoverlapping measurement 

periods. The average slope coefficient from the individual lagged cross-sectional 

performance regressions is then used to gauge persistence (positive and significant slope 

coefficients would point towards relative persistence), significances of the slope 

coefficients are estimated using the time-series standard errors (application of Fama-

Macbeth (1973) methodology), this method is also utilized in this study and further 

explained in the methodology section 6.2.1. To gauge the effect of varying measurement 
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horizons on the persistence results, the methodology is repeated but using a variety of 

longer measurement periods and return frequencies. 

The study finds significant and robust evidence of persistence over the used quarterly 

measurement horizons of abnormal fund returns. The top decile and bottom half of 

deciles, provide significant positive and negative average abnormal returns respectively 

in the quarters following ranking, with the difference amounting to c. 25-40 basis points 

quarterly, depending on the exact performance models used. This difference mostly 

disappears or becomes insignificant when raw returns are used instead of adjusted 

returns. The cross-sectional regressions show similar results, as the average slope 

coefficients mostly are positive and significant across the different performance models 

(over 70% of the individual quarterly cross-sectional regressions slope coefficients are 

also positive and significant), but also smaller and insignificant for raw returns. When 

testing the robustness of the findings, with longer performance and ranking 

measurement horizons of 1-year and 3-year, the found shorter horizon persistence seems 

to weaken and become insignificant as the measurement periods are increased. Hence, 

it is concluded that the found significant performance persistence apply primarily only 

for the short term and that the economic significance for investor outperformance from 

this is very limited, as the outperformance and persistence is significant only over quite 

short horizons and fees, taxes and other practicalities likely would remove the potential 

investor abnormal returns. The authors state that the results support previous findings 

and theories regarding active fund flows, performance, and persistence (e.g., Berk and 

Green 2004). 

4.5 The Short-term persistence of international mutual fund 
performance – Vidal-Garcia et. al. (2016) 

The study uses daily returns to analyse the persistence and performance over primarily 

short horizons of 8680 active equity funds, across 35 countries globally (also all the 

Nordic countries which are included in this paper). The studied sample period is 1990-

2013 and quarterly measurement horizons are in focus as in Bollen and Busse (2005). 

Fund returns are measured in local currencies, and they utilize Morningstar Direct for 

fund data, similar to this study, as they conclude that it is a better source of fund data 

than any other options. The included funds are required to have at least 24-months of 

consecutive price data and only domestic equity funds are included, like the restrictions 

made in this study. Survivorship bias is not an issue in the study as funds that have “died” 

also are included. The performance of each countries fund sample is measured as the 
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performance of all funds across each country and thus these are constructed as value-

weighted portfolios of all funds in that country at any given moment. Persistence is 

measured primarily using quarterly measurement horizons, both for the ranking and 

evaluation periods, and using risk-adjusted returns. The same performance attribution 

models are used in their study as discussed for Bollen and Busse (2005). Due to 

heteroskedasticity and autocorrelation concerns the authors use Newey West (1987) 

HAC consistent estimates of standard deviations in their regressions (which is commonly 

done in studies of fund performance). Contingency tables were formed to follow the 

consistency and persistence in fund classifications as winners or losers across periods (as 

done by Brown and Goetzmann 1995), then odds-ratios, repeat winners (Malkiel 1995), 

and chi-square statistics were used to estimate the significance of persistence in the 

contingency tables (see methodology section 6.2.2). Following Bollen and Busse (2005), 

persistence is also measured using similar cross-sectional regressions in which fund 

performances are regressed on their lagged values over all consecutive non-overlapping 

periods (see methodology section 6.2.1). 

The results show the highest risk-adjusted returns for the Brazil sample and lowest for 

the Swedish sample, with highly varying abnormal performances for the different 

country samples. In general, the persistence results are in line with those found by Bollen 

and Busse (2005) and thereby somewhat in contrast with other studies such as Carhart 

(1997). The post ranking daily abnormal performance difference between the top and 

bottom country is c. 0,025%, while the difference only amounts to c. 0,012% for raw 

returns, showing similar evidence as other studies of that persistence seems stronger for 

risk-adjusted returns. The cross-sectional regressions of lagged performance show very 

similar evidence of relative persistence as those by Bollen and Busse, as the average slope 

coefficients mostly are positive and significant for all the different measures of 

performance and across countries. The contingency tables also show similar and 

significant evidence of relative persistence over the used shorter horizons of risk-

adjusted returns, confirming there has been a higher likelihood of the studied countries 

and funds to stay within their relative classifications from period to period. The authors 

conclude that funds in New Zealand have had the strongest persistence and Malaysia the 

weakest in their sample. Furthermore, the persistence found in the studied global sample 

does not seem to be concentrated only for the top and bottom countries but is instead 

more broadly across the included countries, even though the persistence is more 

apparent for the top and bottom countries. The sensitivity of the found persistence to 

changes in the measurement horizons length, which is increased to 1-3 years, and 
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different performance measures is further investigated. Similarly, to Bollen and Busse 

(2005) the authors conclude that their found persistence seems quite sensitive to the 

time horizons and periods used and is primarily a short-term phenomenon, since the 

measured persistence generally weakens or disappears when the measurement horizons 

are lengthened. The authors discuss that the found significant relative persistence across 

rankings should be of importance and value to investors when comparing similar 

investment alternatives however, as concluded by Bollen and Busse (2005), Carhart 

(1997) and others, the economic value of this for investors regarding significant risk-

adjusted excess returns seems quite weak after costs, fees and practicalities therefore 

supporting a more passive “buy and hold” strategy instead of “chasing winners”. 

4.6 Previous studies of fund performance and persistence in the Nordics 

Firstly, some previous related studies for the Swedish markets will be presented, 

followed by studies investigating Norwegian funds. Finally, a few studies will be 

presented for the less studied Danish and Finnish fund markets. 

Engström (2004) investigated the performances of all funds focusing on Swedish equity 

(112 funds), for the period 1996-2000, and the impact of different portfolio 

characteristics and styles on performance (such as momentum, valuations, dividend 

yields, firm sizes, diversification measures). Fund performances were risk-adjusted 

using one benchmark representing all stocks in the Stockholm exchange and one only 

capturing the smaller companies. The measured yearly adjusted excess return of the 

Swedish funds amounted to c. 1,7% and for small-capitalization funds c. 3,2%, however 

these were significant only for a very small portion of funds. Their results indicated that 

internationally used pricing factors (such as momentum, valuation, or size factors), does 

not seem to explain as much of return differences for the Swedish markets as e.g., in the 

US. However, there was stronger evidence of significantly positive risk-adjusted 

performance for Swedish funds investing in small-cap equity. Furthermore, one 

characteristic of funds that seemed to have a robust and positive effect on the measured 

relative performance of the funds was increased diversification. Flam and Vestman 

(2014) also investigated the risk-adjusted gross performance and added value of active 

Swedish equity funds, during more recent history. The study covered the sample period 

1999-2009 (partly extended to 2013 with limited data) with 115 active Swedish equity 

funds and 15 passive ones and for risk-adjusting fund returns the CAPM, three-factor 

and four-factor model was utilized (with local market factors). The authors noted that 

robust presence of skill cannot be assumed to exist unless there also is some level of 
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performance persistence, which is measured following Carhart (1997) by creating decile 

ranking portfolios based on prior 3-year adjusted returns. Further to investigate skill 

versus luck among fund performances, a bootstrap procedure is done in which simulated 

distributions of alphas are created with aggregate alphas assumed to be zero. The results 

indicate that the average fund has generated a positive excess 4-factor return of c. 0.9% 

before fees, but after fees this has on average been c. -0.5%, with large variations between 

the top decile and bottom decile fund performances, but only a handful of managers with 

significantly positive alphas. The performance of the managers shows some signs of skill 

in security selection but not enough to compensate investors for the costly management. 

Their study does not seem to yield any significant evidence of persistence, as both the 

previous top and bottom deciles of funds converge quickly within two-years in their 

following five-year returns. Further comparing the actual measured alphas of the funds 

to the simulated distribution also supports the results of weak or no significant 

outperformance or persistence, as only a few funds fall outside of the randomly 

generated distribution of alphas.  

Sörensen (2009) published a comprehensive study investigating the performance of 

Norwegian funds primarily investing domestically and if investors can somehow identify 

which funds might possess the needed skill to deliver superior performance. The sample 

included all existing 97 equity funds and their monthly returns for 1982-2008. Fund 

returns were risk-adjusted using the CAPM, the three-factor model and the four-factor 

model (with locally constructed factors). To separate skill from chance in the measured 

excess performances of funds, a bootstrap procedure was used to simulate the fund 

alphas in a zero-alpha assumed environment for comparison. Persistence was measured 

with yearly rebalanced quintile portfolios based on the funds lagged one-year adjusted 

returns. The results broadly point towards a lack of superior active fund performance in 

Norway, with few exceptions. The estimated abnormal returns are largely negative, 

neutral, or insignificant for the entire sample of funds after fees, seeming especially true 

when moving from the CAPM to the four-factor model. The funds adjusted returns also 

seem to consistently decrease towards the end of the sample period, showing signs of 

increasing market efficiency or competition in the Norwegian markets. When comparing 

the actual alphas of Norwegian funds to the simulated ones, the evidence suggests there 

should be more appearances of superior returns even by chance. The results also showed 

weak or no signs of absolute persistence for the Norwegian funds, as none of the quintile 

portfolios seemed to generate significant adjusted returns and when simulating a 

strategy going long the top portfolio and short the bottom portfolio, the resulting return 
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was negative and insignificant. The conclusions of the Sörensen (2009) study supports 

Norwegian fund markets efficiency and that there seems to be a lack of actively generated 

risk-adjusted value for investor. Even though there were some weak signs of superior 

fund management among the sample, the authors remark that the signs of poor 

management were more robust. It is further noted by Sörensen, such as by Carhart 

(1997), that the inferences of added value or superior performance among active funds 

potentially becomes quite hidden and influenced by the imposed market equilibrium and 

pricing models used. 

Using a sample of daily returns for 64 Norwegian equity funds, Gallefoss, Hansen, 

Haukaas and Molnar (2015) studied the short-term performance and persistence of 

Norwegian equity funds over 2000-2011. Both conditional and unconditional four-factor 

models are used to risk-adjust fund returns (with locally created factors). The models in 

which factor loadings are conditional on different macroeconomic variables did not seem 

to perform significantly better than the unconditional models, but the models in which 

loadings are time varying seemed the best at explaining fund performances. The 

estimated alphas indicate that the Norwegian funds on average have delivered a negative 

yearly risk-adjusted return of c. -1.9%, with average fees of c. 1.75% showing 

approximately zero alpha before fees. When instead looking at results of the 

unconditional four-factor adjusted returns, the average fund had a net adjusted return 

of c. -0,7%, which instead would indicate of positive alpha before fees. The estimated 

performances also showed large differences between funds, with the top decile of funds 

having yearly alphas of c. 4.5% and the bottom decile c. -12.5%. Bootstrap simulations 

further indicated that the performances of top and bottom funds cannot be said to be due 

to chance alone, especially regarding the significant underperformance of bottom funds. 

To further distinguish skill, Gallefoss, Hansen, Haukaas and Molnar (2015) studied the 

persistence of the funds based on their past adjusted returns, t-statistics of alpha and 

raw returns. Decile portfolios were created based on the prior 1 to 24-month 

performances of funds and the portfolios were held for 1 to 24-month periods before 

rebalancing. Relative persistence was further investigated by a similar procedure as the 

repeat performers method by Brown and Goetzmann (1995). The results showed 

evidence of very significant short-term persistence for the Norwegian sample, with the 

found persistence consistently declining as the investigated measurement horizons 

increased. Supporting evidence was found in the yearly alpha difference for the prior top 

and bottom ranking portfolios, which on average amounted to c. 9%. The top decile of 

funds did not however continue to deliver significantly positive adjusted returns, while 
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the bottom decile funds continue to significantly underperform, so the found persistence 

seems to be primarily due to the persistence among inferior funds. Further evidence of 

short-term relative performance persistence was present in the contingency tables of 

repeat performers, which showed significant persistence for shorter horizons of up to 12-

months, again stronger for the “loser” funds. The authors conclude that their results 

indicate there clearly are superior and inferior funds among their sample, and that these 

relative winners and losers can be to some extent forecasted using past information, but 

that the economic significance for investors to obtain future abnormal returns from this 

seems very limited after practicalities (in line with many other presented studies).  

Ekholm, Pasternack and Sandvall (2000) studied the persistence of 18 different fund 

families within Finland investing in both equities and bonds between 1995 and 2000, 

which the authors remark as an interesting period since this was the starting stages of 

the Finnish fund industry’s development resulting in potentially less developed markets. 

The focus on fund families is based on that fund families could have the ability to attract 

and retain necessary and valuable talent across the firm which could increase 

performance and persistence. Performance is measured with Sharpe ratios, the CAPM 

and a version of CAPM with a quadratic term to measure market timing. Persistence is 

gauged by analysing the risk-adjusted performance of the funds and “families” over 

subsequent half-year periods, using lagged regressions of the fund families aggregate 

risk-adjusted returns. The funds are also ranked into “winner” (top 30-40%) and “loser” 

(bottom 20-30%) portfolios based on prior half-year performances and the cumulative 

abnormal return (CAR) of the portfolios is estimated and compared. The results show 

signs of significant persistence for the fund families, with the persistence being stronger 

and more robust during the first half of the studied period and decreasing thereafter. The 

portfolios of previous winners and losers yielded a CAR respectively of 14.5%-16,4% and 

0.4%-1.5% further supporting the signs of short-term persistence. In a study by Ekholm 

and Peel (2007) different fund characteristics for 175 Finnish funds are analysed in 

relation to performance, exploring the effects of 17 different fund characteristics (e.g., 

age of fund, number of investors, fund capital). The fund characteristics that seemed to 

significantly affect fund performances were the number of investors in the fund, if the 

fund was an index fund and the use of an in-house brokerage. All these affected the 

measured performance of funds negatively, to which a proposed explanation by the 

authors was regarding agency issues and incentive conflicts from maximizing the fund 

company’s profits at the expense of fund performance. Sandvall (2000) investigated the 

performance persistence of funds investing in equities and bonds in the Finnish markets, 
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focusing on very short-horizons of up to 1-month. A rather short sample period was used 

covering 1995-1998, when the Finnish market still was in its early developing stages, and 

fund performances were measured using the CAPM. For persistence, the funds were 

ranked based on their past 6-month performance into “winning” (top 20-30%) and 

“losing” (bottom 20-30%) portfolios and their following one-month CAR was compared. 

The results showed evidence of short-term performance persistence for all types of funds 

investigated, as there were significant differences in the subsequent portfolio CARs, 

which seemed robust to changes in portfolio construction. The differences in the CARs 

of the winning and losing portfolios vary from 0,25% to 1,64% for the different types of 

funds and holding periods. The authors and results suggest that for the studied period 

and market it is arguable that buying previously well performing funds would have been 

a superior and successful strategy, at least over the short-term.  

The Danish fund industry has not been very widely researched, as pointed out by 

Christensen (2005) in a study of the performance and persistence of Danish funds. The 

study investigates performance, market timing, selection skills and persistence of 47 

Danish mainly equity funds over the sample period 1996-2003. The sample is 

categorized into equity and fixed income funds and equity funds are grouped based on 

their geographical investment focus. Performances are measured with single and multi-

index models, covering many different market indices to capture relevant regional 

markets. Persistence is measured through autocorrelations in fund performances and 

correlations between subsequent performance rankings. A further categorization of 

winner and loser funds (such as in Brown and Goetzmann 1995) is done based on 

subsequent non-overlapping periods of 2.5-years. Finally, yearly rebalanced “winning” 

and “losing” portfolios are created with the top 20% and bottom 20% of funds, based on 

their prior year’s total returns and the portfolios’ risk-adjusted returns are compared. 

The results generally suggested that during the sample period there has been neutral or 

negative risk-adjusted performance for the Danish fund industry after fees, with only 

very few funds differing from this conclusion, and no apparent market timing ability. The 

persistent results show weak and mostly insignificant evidence of persistence only for 

some of the fund groups, while the general conclusion is that the fund performances have 

lacked persistence. The authors conclude that it seems like the Danish fund markets 

work much like Grossman and Stiglitz (1980) argued with regards to informational 

efficiency and equilibrium. 
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The conclusions regarding both fund performances and their persistence seem to vary 

quite a bit between the different presented Nordic countries and studies.  Generally, the 

conclusions point towards weak or neutral average risk-adjusted fund performances 

after fees, but also with some funds delivering significantly superior and inferior 

performances. Some studies also find significant or robust signs of performance 

persistence (often only on a relative basis), especially those investigating Norway and 

Finland, which commonly seem to be strongest for the worst of funds and over shorter 

measurement horizons, while others do not (e.g., Christensen 2005). Overall, much of 

the results and conclusions are comparable to those from US and international studies, 

but with larger variation between funds, studies and countries and not as overwhelming 

evidence of underperformance. However, it is worth pointing out that the Nordic studies 

all vary a lot in performance and persistence methodologies, time-periods and samples 

used, which of course all influence the inferences. Making it further interesting to see 

similar types of results from these countries using unform time-periods, sample 

creations and methodologies while also covering a wider range of commonly implement 

persistence measures, as in this study.
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Table 4 Summary of presented Nordic fund studies 

 

Authors  Studied period Methodologies used Performance results Persistence Results 

 Sweden  

Engström (2004) 1996-2000 Jensens alpha (CAPM) 

Some groups of funds had positive excess returns, only small 
portion were significant. Small capitalization equity funds seem 

to have performed best  

Flam and Vestman 
(2014) 1999-2009/2013 

CAPM, 3-factor, 4-factor model, Ranking 
portfolios, simulated alphas 

Average fund has positive risk-adjusted return before fees, turns 
negative after fees 

No significant evidence of persistence over 
the long-term 

 Norway  

Sörensen (2009) 1982-2008 
CAPM, 3-factor, 4-factor model, Ranking 

portfolios, simulated alphas 

General underperformance of sample, with few exceptions. Risk-
adjusted returns also seem to be shrinking during investigated 

period 
No significant signs of short-term persistence 

from yearly ranking portfolios 

Gallefoss et. al. 
(2015) 2000-2011 

Conditional/Unconditional 4-factor 
model, ranking portfolios, Winner-Loser 

test 

Average gross performance of zero alpha or slightly negative, 
varies to some extent depending on used risk-adjustment 

measure 

Significant evidence of short-term 
persistence, which seems to be declining as 

the investigated time horizon increases 

 Finland  
Ekholm, 

Pasternack and 
Sandvall (2000) 1995-200 

CAPM, Sharpe ratios, Market timing, 
persistence comparison of top 30-40% 

funds and bottom 20-30%  

Used persistence measure shows signs of 
significant persistence for the studied fund 

families 

Ekholm and Peel 
(2007)  

Study the effects of fund characteristics on 
fund performance 

Number of investors in fund, classification of index fund, use of 
in-house broker significantly affected performance negatively  

Sandvall (2000) 1995-1998 

Jensens alpha (CAPM), persistence 
comparison of top 20-30% funds and 

bottom 20-30%  

Evidence of short-term performance 
persistence for all types of funds investigated 

 Denmark  

Christensen 
(2005) 1996-2003 

CAPM, multi-index model, market timing 
model, autocorrelation of fund 

performance, correlation between lagged 
rankings, Winner-Loser tests, ranking 

portfolios 
Neutral or negative risk-adjusted performance after fees, with 

few exceptions 

Weak and mostly insignificant evidence of 
persistence for some individual funds or 

groups of funds 
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5 DATA  

5.1 Gathering of data, restrictions, and limitations on the sample 

All fund data is retrieved from the Morningstar Direct database and all necessary fund 

information such as investment regions and classifications are based on those stipulated 

by Morningstar, as it is one of the largest and most used fund databases (as also done 

and stated by e.g., Vidal-Garcia et. Al. 2016). The sample consists of daily prices and 

returns of all available actively managed domestic UCITS equity funds that invest in 

Sweden, Norway, Finland, or Denmark, are domiciled in the same country, and have 

existed sometime during the investigated sample period of 1.1.2000-31.12.2019. The 

oldest primary share-class of each fund is used, to ensure the share class of each fund 

with the longest price history is chosen. The UCITS requirement is due to these being the 

most used fund vehicles in Europe, UCITS funds being the largest growing segment of 

the Nordic fund markets (see chapter 2.1), the UCITS framework ensuring that the funds 

are more aligned in their potential investment styles, risk management, liquidity, and 

investment universes, and to ensure the sample is more in line with that of previous 

European fund research (which almost uniformly focus on UCITS funds). The sample 

funds are therefore restricted to those included in the database, have the necessary 

classifications and investment focuses, are UCITS funds and have existed during the 

sample period. The sample does not suffer from survivorship bias as both non-surviving 

and surviving funds are included. However, it should be noted that there may be some 

other form of data bias regarding which funds have reported all the necessary data to 

Morningstar (e.g., resource limitations, a fund having pulled out its data or other factors 

discussed further by Vidal-Garcia et. Al. 2016 among others). The sample covers a 20-

year period (1.1.2000-31.12.2019) of daily fund returns, as this provides sufficient 

observations for the performed persistence methodologies, allow adequate frequency for 

shorter horizon performance measurements, enable splitting the full period in two equal 

length 10-year periods, and include a variety of different market conditions.  

The funds have further been subject to two more limitations. First all funds that are 

mentioned in some way to be “index”, “index-tracking” or “passive” have been manually 

removed from the sample. Secondly, all funds with gaps in their price history, fully 

missing price history or less than 5-years of consecutive price data have also been 

removed. One year for this purpose is assumed to consist of 253 market or trading days, 

following Bollen and Bussen (2005) and as it is the stated average amount of NYSE and 

NASDAQ trading days per year, the same number of days adjusted down to a monthly 
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basis is further used in the empirical part of this study to convert daily estimates to 

monthly. The requirement of quite lengthy consecutive data is made to ensure that the 

return histories of the included funds are adequately long for all the persistence tests and 

necessary performance measurement horizons. Almost all the presented previous 

persistence studies have also had similar requirements, often ranging between 24-60 

months of consecutive data. The effect of these limitations on the number of funds in the 

sample for each country can be seen in table 5. The final and used sample in this study 

consists of 251 Nordic actively managed domestic UCITS equity funds. All fund data in 

this study has been retrieved and used in USD, to have uniform currency across the fund 

data, benchmark data and factor data. The different exchange rates (the local currencies 

to USD) and subsequent fluctuations in them do therefore influence the estimated 

performances and inferences in this study. The utilized daily fund returns consist of daily 

total returns, with dividends reinvested, and is net of fees (except for entry and exit fees). 

Table 5 Number of funds in sample after limitations 

  Norway Sweden Denmark Finland 

# Domestic UCITS equity funds 73 166 52 42 

# Funds excl. passive/index funds 59 152 47 37 

# Funds after data requirements (final sample) 51 127 38 35 

 

Domestic equity market indices are used as market benchmarks (for the performance 

models) and consist of daily return data (in USD) for the entire sample period. These 

have been chosen based on necessary length of their return histories, suitability (the 

different compared indices performed very similarly with the used models) and by 

verifying that the index in question also is the primary benchmark for a large part of 

funds in that country. The used market benchmarks are NASDAQ OMX Helsinki Cap 

(Finland), NASDAQ OMX Stockholm Benchmark Cap (Sweden), OSE Oslo Børs 

Benchmark (Norway) and NASDAQ OMX Copenhagen Cap (Denmark). For fund and 

market excess returns, the daily 1-month US T-bill rate (in USD) has been used as a proxy 

for the risk-free rate, retrieved from the Kenneth French Database. The other factors 

(SMB, HML, CMA, RMW, MOM) needed for the six-factor model consist of daily returns 

for the European factors from the Kenneth French database (in USD) over the entire 

sample period. However, since these factors are estimated from the entire European 

equity markets (not only the studied countries) this of course may lead to potential 

misspecifications or loss in accuracy for the used factor models, but the European factors 

seem to work well as proxies for the necessary performance models in this study. 
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Table 6 shows how many UCITS equity funds in total are retrievable from Morningstar 

for each of the Nordic countries and the total reported AUM of these (as of 12-2020). 

These numbers are then compared to those from EFAMAs quarterly statistical report, to 

grasp how good the coverage of Morningstar’s database is.  As can be seen from table 6, 

the coverage of Morningstar’s database seems quite adequate for the Nordic funds of 

interest.  

Table 6 Morningstar’s Nordic UCITS equity fund coverage 

Country # UCITS equity funds in Morningstar  % Coverage vs. EFAMA Statistics Q4 2019 

Norway 284 (Survived: 165) 47.6% 

Sweden 581 (Survived: 303) 98.1% 

Denmark 516 (Survived: 298) 85.4% 

Finland 377 (Survived: 201) 102.6% 

 UCITS equity funds total AUM (EUR) in Morningstar  % Coverage vs. EFAMA Statistics Q4 2019 

Norway 64 893 312 247.93 111.2% 

Sweden 214 371 971 248.19 87.3% 

Denmark 55 928 502 444.42 99.9% 

Finland 38 115 756 559.64 96.8% 

 

5.2 Descriptive and qualitative statistics of the sample 

Table 7 presents general descriptive statistics for the daily fund return sample, per 

country, and the averages of all statistics are displayed under the last row (“Total”) except 

for the number of observations (“N”) which is a sum of all the observations. 

Table 7 Descriptive statistics of the daily fund return samples 

N Mean SD Median Min Max Range Skew Kurtosis  
Avg. observations 
per fund (years) 

            
Sweden 

      453 142  0.037 % 1.613 % 0.056 % -30.319 % 16.704 % 47.023 % -0.103 6.302 13.92 

Norway 

      206 727  0.045 % 1.695 % 0.077 % -15.605 % 17.110 % 32.715 % -0.463 7.554 15.82 

Denmark 

      137 420  0.043 % 1.716 % 0.083 % -36.445 % 14.987 % 51.432 % -1.884 36.344 14.12 

Finland 

       141 131  0.033 % 1.456 % 0.064 % -16.726 % 10.910 % 27.636 % -0.262 4.874 15.71 

Total 

      938 420  0.039 % 1.620 % 0.070 % -24.774 % 14.928 % 39.701 % -0.678 13.7685 14.90 
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The mean daily returns of the funds vary from c. 0.033 % to c. 0.045% and is highest for 

the Norwegian and Danish funds and lowest for the Finnish funds. The entire sample is 

made up of c. 938 000 return observations, with the largest number for the Swedish and 

Norwegian funds, which also are the Nordic countries with the largest fund markets. 

Funds are included in the sample in such a way that their return data starts and ends 

varyingly within the sample period, while some exist throughout the entire sample 

period. Each fund is included in the sample since its inception (or beginning of the 

sample period) until the end of the fund (or until the end of the sample period). The 

volatility of the returns is quite similar across countries and ranges from c. 1.4% to 1.7%. 

The distributions seem to be moderately negatively skewed and have excess kurtosis, 

while the Danish funds distribution is quite heavily negatively skewed and seem to have 

significantly larger excess kurtosis with the largest range in returns as well. The fund 

return distributions thereby generally seem to be leptokurtic with heavier tails than for 

normal distributions.   

 

To further analyse if the funds excess return samples could be assumed to come from a 

normal distribution, Shapiro-Wilk (1965) tests for normality were performed. Most 

funds (over 80%) received a very low p-value from this test (<0.01), signifying the 

rejection of the null hypothesis (the distribution being tested stemming from a normally 

distributed population). Therefore, the test leads to the same conclusion of departure 

from a normal distribution, as when analysing the descriptive statistics of the 

distributions (negative skews and kurtosis greater than 3). This deviation from the 

normal distribution (kurtosis and fatter tails) is generally also quite common for equity 

returns. However, since quite large samples are utilized in this study the central limit 

theorem, regarding the sampling distributions of the sample means reaching closer to 

the normal distribution, will help decrease potential issues or biases from this in the 

methodologies and tests used. (Bodie et al. 2014) 

 

Table 8 presents some qualitative features and characteristics of the funds through the 

average AUM (assets under management), average OCF (ongoing charge fees), manager 

tenure (in average years) and the number of sample funds that had the data available as 

of 12-2019. As with the number of funds and sizes of the fund markets, the Swedish 

sample seem to have the largest average AUM, followed by Norway, while the Danish 

sample also is the smallest in terms of this metrics. The average total fees (OCF) vary 

from country to country but are all in a quite tight range of c. 1.15% to 1.60%, which is in 

line with that in previous similar Nordic studies. However, it is noteworthy to remind 
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that the used fund share classes were not chosen with regards to related fees (e.g., 

cheaper institutional share classes or more expensive retail share classes).  

Table 8 Descriptive and qualitative data of sample funds (12/2019) 

Country AUM (avg.) OCF (avg.) Manager tenure 

(avg. years) 

# Funds with data 

in sample 

Sweden 1,073,523,999 1.16% 6.5 65 

Norway 273,402,747 1.46 % 8 38 

Denmark 133,527,373 1.40 % 8.6 30 

Finland 248,052,112 1.58 % 6.7 28 

 

5.3 Descriptive statistics of benchmarks and factors 

Table 9 Descriptive statistics of benchmark and factor daily return samples 

Market Factors N Mean SD Median Min Max Range Skew Kurtosis 

Sweden Benchmark 5217 0.00041 0.0169 0.00034 -0.138 0.140 0.278 0.090 6.93 

Finland Benchmark 5217 0.00037 0.0144 0.01044 -0.117 0.095 0.212 -0.093 5.34 

Denmark Benchmark 5217 0.00052 0.0124 0.00908 -0.118 0.104 0.223 -0.386 7.98 

Norway Benchmark 5217 0.00042 0.0175 0.01218 -0.139 0.154 0.293 -0.345 7.66 

Other Factors          

SMB 5217 0.00007 0.0061 0.00010 -0.053 0.033 0.086 -0.643 6.97 

HML 5217 0.00013 0.0050 0.00010 -0.041 0.037 0.079 0.132 6.05 

CMA 5217 0.00011 0.0035 0.00000 -0.024 0.021 0.045 0.213 4.99 

RMW 5217 0.00016 0.0031 0.00020 -0.023 0.043 0.066 0.157 9.57 

MOM 5217 0.00036 0.0084 0.00060 -0.060 0.060 0.120 -0.673 7.02 

 

Table 9 presents general descriptive statistics for the market benchmarks and factors 

daily return samples, used for estimating risk-adjusted fund performances with the 

CAPM and six-factor model. All these time-series consist of 5217 daily observations, 

thereby covering the entire investigated sample period from the beginning of year 2000 

until the end of 2019. The mean daily returns of the country benchmarks seem to be quite 

in line with those of the respective countries fund samples, with some differences and 

variations, and the volatility of the benchmarks also lie in the same 1-2% range. The 

Norwegian fund sample is the only one out of the studied countries with a slightly higher 

average daily returns than its market benchmark. All the benchmark distributions have 
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a slightly negative skew and excess kurtosis, similarly to the fund samples, therefore also 

displaying leptokurtic distributions. 

The largest daily factor premiums (return of the factor portfolios) for the used European 

factors seem to be for the MOM and RMW factors and smallest for the SMB factor. All 

the factor distributions show quite small volatilities of c. 0.3-0.8% with quite varying 

ranges. Table 10 shows the correlation matrix for the benchmark and factor returns. The 

correlations between the benchmarks are quite high and in the range of 0.75-0.85 (not 

an issue since they are not used in the same regressions), while the market benchmarks 

have smaller correlations with the other factors. The highest correlations found for the 

other factors are between HML and CMA and between HML and RMW with correlations 

of c. 0.5 and -0.5 (as similarly discussed and pointed out by Fama and French 2015). 

These correlations should not give rise to any significant multicollinearity issues for the 

independent variables used in the multi-factor regression models. 

Table 10  Benchmark and factor correlation matrix 

 

5.4 Survivorship bias 

Survivorship bias is very important in fund research, as discussed by many of the 

presented previous studies, and can have large effects on the inferences and results if it 

is not dealt with. This can directly be seen from the amount of “dead funds” in the 

Morningstar database, as approximately a third of all Nordic funds that have existed have 

not survived or been removed from the database. However, survivorship bias should not 

be an issue in this study since the data of funds that have shut down or disappeared 

remain included in Morningstar and the investigated sample until their disappearance. 

In the utilized samples of Sweden, Norway, Finland, and Denmark respectively c. 45%, 

35%, 40%, and 36% of funds had disappeared (stopped operating or stopped reporting 

data) by the end of the sample period. This again shows the importance of also including 

 

Swedish 
BM 

Finnish 
BM 

Norwegian 
BM 

Danish 
BM SMB HML RMW CMA MOM 

Swedish BM   0.85 0.77 0.79 -0.57 0.13 -0.17 -0.29 -0.34 

Finnish BM 0.85  0.78 0.81 -0.46 0.14 -0.15 -0.29 -0.28 

Norwegian BM 0.77 0.78  0.77 -0.39 0.20 -0.10 -0.26 -0.26 

Danish BM 0.79 0.81 0.77  -0.37 0.14 -0.14 -0.25 -0.25 

SMB -0.57 -0.46 -0.39 -0.37  -0.07 0.14 0.14 0.39 

HML 0.13 0.14 0.20 0.14 -0.07  -0.52 0.46 -0.31 

RMW -0.17 -0.15 -0.10 -0.14 0.14 -0.52  -0.24 0.40 

CMA -0.29 -0.29 -0.26 -0.25 0.14 0.46 -0.24  0.06 

MOM -0.34 -0.28 -0.26 -0.25 0.39 -0.31 0.40 0.06  
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“dead funds” in studies surrounding funds to avoid skewed or biased results (as “dead 

funds” also commonly are found to have had the poorest performances). 

5.5 Diagnostic tests for the regressions 

To further test the applicability and potential issues of the data for the linear regression 

models utilized in this study and their assumptions, two more diagnostic tests were 

performed. Breusch-Pagan (1979) tests were used to measure the presence of 

heteroskedasticity in the residuals of the linear regression performance models (CAPM 

and six-factor) across the country samples and over the entire sample period, for both 

regressions on individual funds and for equal weighted fund portfolios per country. Most 

of the tests performed, across funds and countries, had very low p-values (equal to or 

below 1%) indicating that some amount of heteroskedasticity is present in the residuals 

of the tested regressions. The Danish funds regressions and partly the Swedish, seem to 

have less heteroskedasticity in their residuals. However, the same diagnostic test for 

regressions performed over shorter intervals throughout the sample period (majority of 

the persistence tests utilize performance models measured over 6 to 24-month periods) 

indicated that the regressions over shorter measurement horizons suffer from clearly less 

heteroskedasticity. Then to test for autocorrelation in the residuals of utilized regression 

models, Breusch-Godfrey tests (Breusch 1978 and Godfrey 1978) were also performed 

broadly across the country samples and over the entire sample period, for the same 

regressions on which the heteroskedasticity tests were done. Most of these test results 

also had significantly low p-values (equal to or below 1%) and therefore mostly rejected 

the null hypothesis of no autocorrelation in the regression residuals. However, again 

when running the same tests for shorter horizon regressions the results showed signs of 

less autocorrelation in the residuals, as with the heteroskedasticity tests. 

To account and adjust for potential issues and false inferences stemming from the 

detected presence of both heteroskedasticity and autocorrelation in the residuals of the 

linear regression models, Newey-West (1987) autocorrelation and heteroskedasticity 

consistent standard error estimates are used throughout this study. These standard 

errors have been used across the sample and methodology for all CAPM and six-factor 

regressions performed for the empirical part of this study. 
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6 METHODOLOGY  

This section presents the methodologies used both for measuring the funds risk-adjusted 

performances and those for measuring the persistence of said risk-adjusted fund 

performances, which all have been chosen following many of the presented previous 

studies. First the models used for estimating the funds risk-adjusted performances are 

presented, after which the three persistence methodologies used to investigate relative 

and absolute or economic persistence are presented. All the methodologies have been 

estimated primarily using RStudio and partly with excel, the R code is available upon 

request but has been left out of the paper due to the already excessive length of this thesis. 

6.1 Risk-adjusted fund performance (CAPM and six-factor model) 

The funds risk-adjusted performances (alpha coefficients from the pricing models 

presented in this chapter) are estimated both for individual funds and different portfolios 

of funds. These are estimated over varying non-overlapping consecutive measurement 

horizons throughout the sample period, over the entire sample period and for split 

versions of the entire sample period. For all the performance model regressions 

estimated over consecutive non-overlapping periods, for the purpose of measuring 

performance persistence between these periods, the funds are required to have complete 

return data for the entire period of interest to be included. Two different ways of 

measuring risk-adjusted fund performances are used in this study, first the more classic 

method of using the alpha coefficient from CAPM regressions. The second method is 

using the alpha coefficient from the more recent Fama French five-factor model with an 

addition of the momentum factor (resulting in the six-factor model), following many of 

the previous fund performance and persistence studies presented in this study.  

Jensen (1968) developed one of the first and most used measures of risk-adjusted 

performance for securities or portfolios consisting of risky assets. The reasoning behind 

Jensen’s alpha builds on the CAPM and the efficient market hypothesis, which is 

discussed more in chapter 3, and that the contribution of active investment management 

(obtaining abnormal returns or risk-adjusted returns) can be captured in the alpha of the 

model. This linear regression model is presented in the following equation 6. 

     𝑅𝑖 − 𝑅𝑓 = 𝛼𝑖 + 𝛽𝑖(𝑅𝑚 − 𝑅𝑓) + 𝜀𝑖                                         (6) 

Where 𝑅𝑖 is the return on the risky asset of interest (a fund or portfolio of funds in this 

study), 𝑅𝑓 is the risk-free rate, 𝑅𝑚 is the relevant markets return (the local country 
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benchmark),  𝛽 is the slope coefficient between the assets excess return and the markets 

excess return (the sensitivity or exposure of the asset to the market return and thereby 

the source of systematic risk in the model) and 𝜀𝑖 is the error term or residual of the 

regression. The intercept (𝛼𝑖) is the Jensen’s alpha measure (the CAPM alpha), referring 

to the portion of the excess return which is not explainable or contributable to systematic 

risks as estimated and defined by the CAPM (the risk-adjusted performance or abnormal 

performance as defined by the model). It is the 𝛼𝑖 measure of the performance model 

which is primarily investigated and of interest for this study and the persistence 

methodologies.  

The second, and much more recently developed asset pricing model, used in this study 

to measure risk-adjusted fund performances is the Fama French five-factor model, with 

an addition of the momentum factor. This asset pricing model (or performance 

contribution model) is also commonly argued and proven to be more suitable and 

efficient in explaining equity returns and estimating abnormal or risk-adjusted returns, 

see chapter 3 for more detailed discussion of the model and its reasonings. The risk-

adjusted fund performances estimated with this model are also the ones of primary 

interest and focus in this study due to the forementioned reasons (instead of the CAPM 

alpha). The regression equation for the six-factor model is presented in the following 

equation 7. 

𝑅𝑖 − 𝑅𝑓 = 𝛼𝑖 + 𝛽𝑖𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑖𝑠 𝑆𝑀𝐵 + 𝛽𝑖ℎ 𝐻𝑀𝐿 + 𝛽𝑖𝑟 𝑅𝑀𝑊 + 𝛽𝑖𝑐 𝐶𝑀𝐴 +  𝛽𝑖𝑀 𝑀𝑂𝑀 + 𝜀𝑖      (7) 

The model is described more in detail under chapter 3, but the 𝑅𝑖, 𝑅𝑓 and 𝑅𝑚 variables 

are defined in the same way as for the CAPM, while the SMB, HML, RMW, CMA and 

MOM variables are the returns of said factor portfolios. The slope coefficients 𝛽𝑖𝑚 , 𝛽𝑖𝑠 ,

𝛽𝑖ℎ , 𝛽𝑖𝑟 , 𝛽𝑖𝑐  and 𝛽𝑖𝑀  measure the sensitivity or exposure of the portfolio (fund) to the 

respective factors, 𝜀𝑖 is again the error term (or residual) of the model. The parameter of 

interest for this study and the persistence methods is again the intercept (𝛼𝑖), as this 

represents the part of the funds excess returns which is not attributable to or explained 

by the six systematic risk factors (the risk-adjusted performance or abnormal 

performance as defined by the model). 

6.2 Performance persistence methodologies 

The structure and ways of measuring performance persistence among the funds in this 

study follows many previous studies, as in those presented by Carhart (1997), Brown and 
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Goetzmann (1995), Bollen and Busse (2005), Vidal-Garcia et. Al. (2016) and many more. 

Three different methodologies are utilized for measuring persistence, since as Vidal-

Garcia (2016) and Cuthbertson, Nitzsche and O'Sullivan (2010), and others have noted 

there still is a lack of consensus for the “best” measure of persistence, hence for 

robustness it is best to utilize multiple methods. While the same also applies for the 

length of the measurement horizons over which persistence is measured.  

The methods to measure performance persistence can broadly be sorted into two 

categories. First are methods that measure the relative performance persistence of funds, 

in other words how likely past winners (losers) are to stay winners (losers) or how 

persistently funds stay in their performance positions or rankings relative to each other 

(sometimes called “statistical persistence”). These methods investigate the funds 

relations and dynamics between pre- and post-sorting period relative performance 

rankings, measured in various ways. But these methods usually say little regarding if the 

funds risk-adjusted performances in fact have been significantly positive or negative 

(either in the pre- or post-sorting periods). The two first persistence methodologies used 

and presented in this chapter are measures of relative persistence (cross-sectional 

regressions and repeat performers). The other type of persistence methods is those that 

focus on the “absolute” or “economic” persistence of funds. These methods investigate 

funds absolute risk-adjusted performances and the relation of these between pre- and 

post-sorting periods. To do this commonly some form of a sorting criterion is established 

(e.g., pre-sorting periods raw returns or risk-adjusted returns), after which the funds or 

portfolios of funds performances and significances are investigated. The purpose of these 

is to gauge the economic significance or value of found persistence and the post-sorting 

performance, in addition to the relative persistence. The third persistence methodology 

used and presented in this chapter (the recursive portfolio method) is among this 

category of persistence measures. (Cuthbertson, Nitzsche and O'Sullivan, 2010) 

All the utilized persistence measures in this study follow two similar primary steps, first 

the establishing of equal length and non-overlapping consecutive periods over the entire 

sample period, which are used as pre-sorting and post-sorting periods. The funds risk-

adjusted performances (CAPM and six-factor alphas) are then estimated individually for 

all these consecutive periods, and the persistence methods are applied for these 

performances between the consecutive non-overlapping periods. The length of these 

periods, that were chosen to be used in this study, consists of 6-month, 12-month, and 

24-month measurement windows. These time horizons were chosen following many of 
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the presented previous studies and to enable investigation of both shorter horizon 

persistence (6 and 12-months in this study) as well as longer horizon persistence (24-

months in this study) of the funds. This means that for the persistence measures based 

on e.g., 12-month horizons, the entire sample of fund returns was split into yearly periods 

(2000, 2001, 2002…), and for those based on 6-month horizons the sample was split 

into half year periods (first half of 2000, second half of 2000, first half of 2001…). Then 

CAPM and six-factor alphas were estimated for all funds that had complete return data 

for the period in question, separately for all these periods. Over the entire sample period 

this subsequently amounted to 40, 20, and 10 non-overlapping periods respectively for 

the 6-month, 12-month, and 24-month measurement horizons. The following 

persistence methodologies were then applied for the fund performances between these 

consecutive measurement windows of differing lengths over the entire sample period, as 

well as for split versions of the sample period consisting separately of the first 10-years 

(1.1.2000-31.12.2009) and last 10-years (1.1.2010-31.12.2019).  

6.2.1 Cross-sectional regressions on lagged fund performance 

For this measure of relative persistence, the risk-adjusted fund performances (alphas) 

for a given 6-month, 12-month or 24-month period are cross-sectionally regressed on 

those measured over the prior equal length period. This cross-sectional regression is 

performed separately for each subsequent period over the entire sample period. In 

practice for the 12-month horizons this means cross-sectionally regressing the fund 

performances of year 2001 on those of 2000, after which the measurement horizon is 

rolled forward and the performances of year 2002 are cross-sectionally regressed on 

those of year 2001 and so on (the same type of cross-sectional regression is then also 

done for the other time horizons based on fund performances of 6-month and 24-month 

periods). This methodology is utilized and formulated following Bollen and Busse 

(2005), Vidal-Garcia et. Al. (2016), and others, which is presented in equation 8.  

     𝑃𝑒𝑟𝑓𝑖,𝑡 = 𝛼𝑡 + 𝛽𝑡𝑃𝑒𝑟𝑓𝑖,𝑡−1 +  𝜀𝑖,𝑡                                                         (8) 

The dependent variable 𝑃𝑒𝑟𝑓𝑖,𝑡 represents the funds risk-adjusted return (CAPM or six-

factor alpha) for the period “t” (given period of 6-months, 12-months, or 24-months) and 

𝑃𝑒𝑟𝑓𝑖,𝑡−1 is the funds risk-adjusted return over the prior period of “t” (prior equal length 

period). The slope coefficients from the cross-sectional regressions (𝛽𝑡) is that of interest 

for persistence as it represents the linear relationship between all the included funds pre- 

and post-period risk-adjusted performances. A significant positive slope coefficient 
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would imply some level of persistence in the fund performances over the respective time-

horizons. This cross-sectional regression is estimated separately for each consecutive 

measurement window, starting from the second measurement window (the first periods 

performances are needed as the independent variable for the first cross-sectional 

regression). Funds are required to have complete return data in a given measurement 

window to gain an alpha estimate for that period, in addition to alpha estimates in both 

consecutive periods to be included in that periods cross-sectional regression. Following 

e.g., Bollen and Busse (2005) and Vidal-Garcia et. Al. (2016), the separate cross-sectional 

regressions are estimated using OLS, after which the time-series average of the slope 

coefficient estimates is measured (from the separate period over period cross-sectional 

regressions). This average then represents the linear relationship between pre- and post-

period fund risk-adjusted performances over the entire sample period of interest. 

Consequently, the slope coefficients time-series standard deviation is used to measure 

the standard error and t-statistic of the parameter, in the spirit of Fama-Macbeth (1973), 

over the entire sample period. The formulation of the t-statistic used for testing the null 

hypothesis of the aggregated slope coefficient being zero is presented in equation 9, in 

which 𝛽�̅� is the mean of the slope coefficients from the period over period cross-sectional 

regressions, 𝜎(𝛽�̅�) is the time-series standard deviation of the coefficient estimates and 

N is the amount of periods that these are estimated from  (also the amount of cross-

sectional regressions simultaneously). This application of the Fama-Macbeth (1973) 

procedure is commonly done for these cross-sectional fund persistence methods to avoid 

cross-fund correlation in the residuals of the regressions, which can result from 

systematic misspecifications in the performance models used.  

𝑡. 𝑠𝑡𝑎𝑡(𝛽𝑖) =
𝛽𝑖
̅̅ ̅

𝜎(𝛽𝑖
̅̅ ̅)/√𝑁

                                                         (9) 

The cross-sectional regressions are performed for groups of funds based on their country 

of domicile and investment focus.  

6.2.2 Repeat performers (contingency tables of winners and losers) 

To further investigate the Nordic funds relative performance persistence, contingency 

tables were created in which funds were classified as either “winners” or “losers” in a 

two-period setting to investigate the number of repeat performers (repeat “winners” or 

“losers”). Following e.g., Brown and Goetzmann (1995), Christensen (2005) and Vidal-

Garcia et. Al. (2016) funds were classified as either winners or losers in each of the 

consecutive non-overlapping 6-month, 12-month or 24-month periods, depending on if 
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the funds’ risk-adjusted performance (CAPM or six-factor alpha) was above or below the 

median of its peer’s performance during that period (all the funds domiciled and 

investing in the same country). Then the amount of funds that were classified as “winner-

winner” (WW, winner in the current and next period), “loser-loser” (LL, loser in the 

current and next period), “winner-loser” (WL) and “loser-winner” (LW) are estimated 

and compared to analyse if there is a statistically higher occurrence or frequency of 

repeat performers (funds staying as winners or losers in consecutive periods). The 

contingency tables therefore show the amount of funds, per country, with the 

categorizations WW, LL, WL, and LW in the subsequent periods across the entire sample 

period.  As done by Brown and Goetzmann (1995) among others, the cross-product ratio 

(CPR) of this contingency table is estimated (presented in equation 10), referring to the 

odds ratio of funds that have been repeat relative performers (WW or LL) compared to 

those that have not (WL or LW). Under the hypothesis of no repeat performers or relative 

persistence, the CPR should be approximately 1 which represents an equal ratio of funds 

in the different categories, while a significant CPR above 1 would indicate some level of 

relative persistence and higher occurrence of repeat performers compared to those that 

did not. 

𝐶𝑃𝑅 =
(𝑊𝑊×𝐿𝐿)

(𝑊𝐿×𝐿𝑊)
   (10) 

The standard deviations of the natural logarithms of the odds ratios (CPR) were further 

estimated (equation 11 and 12), after which the t-statistics of the odds ratios can be 

estimated (see equation 13), to investigate the statistical significances of this measure. 

𝐿𝑂𝑅 = 𝑙𝑛 [
(𝑊𝑊×𝐿𝐿)

(𝑊𝐿×𝐿𝑊)
]     (11) 

𝜎𝐿𝑂𝑅 = √
1

𝑊𝑊
+

1

𝑊𝐿
+  

1

𝐿𝑊
+  

1

𝐿𝐿
      (12) 

𝑡. 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 =
𝐿𝑂𝑅

𝜎𝐿𝑂𝑅
      (13) 

Finally, a chi-square statistic was also estimated for each country and their contingency 

tables as an alternative way to test how statistically different the amount of funds in each 

category is, compared to what would be expected under neutral or equal distribution 

across the categories. Following e.g., Vidal-Garcia et al. (2016) the chi-square statistic is 

estimated as presented in equation 14 in which the “ChiSquare” estimate follows a chi-

square distribution with 1 degree of freedom (for the two-by-two table).  
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                        𝐶ℎ𝑖𝑆𝑞𝑢𝑎𝑟𝑒 =
(𝑊𝑊−𝐷1)2

𝐷1
+

(𝑊𝐿−𝐷2)2

𝐷2
+

(𝐿𝑊−𝐷3)2

𝐷3
+

(𝐿𝐿−𝐷4)2

𝐷4
  (14) 

The D1, D2, D3 and D4 variables are defined as in equations 15 and 16 and represent the 

neutral expected number of funds in each category of the contingency table (WW, LL, 

WL, LW), “N” represents the amount of funds in all categories of the respective 

contingency table. 

𝐷1 =
(𝑊𝑊+𝑊𝐿)×(𝑊𝑊+𝐿𝑊)

𝑁
     𝐷2 =

(𝑊𝑊+𝑊𝐿)×(𝑊𝐿+𝐿𝐿)

𝑁
  (15) 

𝐷3 =
(𝐿𝑊+𝐿𝐿)×(𝑊𝑊+𝐿𝑊)

𝑁
        𝐷4 =

(𝐿𝑊+𝐿𝐿)×(𝑊𝐿+𝐿𝐿)

𝑁
  (16) 

For funds to get a W or L classification in any one period it is required to have an alpha 

estimate for that period and therefore complete return data for that period. Furthermore, 

to get a two-period classification in the contingency table (WW, LL, WL or LW) the fund 

needs an alpha estimate for both periods in question. If a fund is missing an alpha 

estimate in one of the periods it will therefore be excluded from that contingency table. 

6.2.3 Recursive portfolios (quintile and tercile ranking fund portfolios) 

The two presented ways of measuring funds relative performance persistence or 

predictability has some favourable features. Since they can give evidence of possible 

existence of consistent skill differences (or lack thereof) between managers and since 

they regard performance comparisons or rankings between competing funds and 

therefore between possible alternatives for investors. However, it is also of interest to 

investigate the economic significance of potential performance persistence and whether 

investors could use past fund performance information to reap significant future risk-

adjusted returns (in addition to gaining further inferences regarding market efficiency 

and the value of active management). Therefore, to investigate the funds absolute risk-

adjusted performance persistence and its economic significance, the final methodology 

used in this study is the recursive portfolio method. 

For this method equally weighted quintile and tercile ranking fund portfolios are formed 

for the studied countries and time horizons. This is done following many of the presented 

previous persistence studies e.g., Carhart (1997) and Hendricks et. Al. (1993). The 

ranking portfolios are formed based on the funds past 6-month, 12-month and 24-month 

risk-adjusted performances (CAPM and six-factor alphas), after which the portfolios are 

“held” for an equally long post-ranking period as the length of the ranking period. After 
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the equally long post-ranking period, the ranking portfolios are rebalanced again based 

on the prior 6-month, 12-month or 24-month performances of the funds and the process 

is repeated until the end of the sample period. When a fund disappears from the sample 

while in a ranking portfolio the said portfolio is rebalanced, and funds require complete 

return data in the ranking periods to gain an alpha and ranking estimate and therefore 

to be included in any of the subsequent post-ranking period portfolios. For the Swedish 

and Norwegian fund samples quintile ranking portfolios are formed while tercile 

portfolios are formed for the Danish and Finnish sample, due to there being a 

substantially larger amount of Swedish and Norwegian funds than Danish and Finnish 

funds. Similarly structured ranking portfolios have also been used in the presented 

previous Nordic performance persistence studies. This process then yields concatenated 

time-series of daily returns for the ranking portfolios, starting at the beginning of the 

second measurement period (second 6, 12, or 24-month period, as the first period is used 

as the first ranking period) until the end of the sample period, which can be risk-adjusted 

and compared. Practically described the process of forming the e.g., 12-month horizon 

portfolios in this study is as follows. Each fund is ranked after the first 12-month period 

(end of year 2000) based on its risk-adjusted performance, ranking portfolios are formed 

and held for 12-months (until end of year 2001) then the portfolios are recreated based 

on the fund performance ranks for year 2001 and again held for 12-months (until the end 

of year 2002), and the process is repeated until the end of the sample period. In the 

presence of risk-adjusted performance persistence, the portfolios consisting of the 

previously best performing funds should yield the strongest risk-adjusted returns while 

the opposite should be true for the bottom portfolios, furthermore this enables to see if 

any ranking portfolios yield significant positive or negative risk-adjusted returns. 

These methodologies cover many of the most used methodologies in previous research 

and enable investigation of both relative performance persistence and absolute 

performance persistence (or economic persistence). Using the varying time horizons also 

allows investigation of persistence over both shorter and longer horizons. The use of 

multiple persistence methodologies also allows for more robustness and adequate 

comparison of the results to combat any specific misspecifications or biases in any of the 

methodologies alone. The use of multiple risk-adjusted returns also is commonly done 

in fund performance and persistence studies, to avoid any misinterpretations or 

misspecifications that may be present in any one performance model.  
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7 RESULTS 

In this section results from the empirical part of this study are presented. First, results 

from the performance models for portfolios of funds and fund averages across countries 

are presented, to investigate the general risk-adjusted fund performance, factor loadings, 

and appropriateness of the used performance models. Then results from the three 

performance persistence models, which are of primary interest for the purpose of this 

paper, are presented. The performance persistence results are primarily presented and 

discussed for the entire sample period with the same results for the split sample periods 

presented in the appendices and discussed shortly after the primary full sample results. 

The results are further discussed and concluded in the next and final section of the paper. 

7.1 Risk-adjusted fund performance 

Table 11 and 12 presents general CAPM and six-factor model results for the sample funds 

through equal weighted portfolios of funds across countries measured over the entire 

sample period. The models seem to perform well at explaining fund performances on a 

country level, both for the CAPM and the six-factor model, as the 𝐑𝟐 measures are quite 

high and in line with similar studies. For all countries there is a modest increase in the 

R2 when moving from the CAPM to the six-factor model, the six-factor model therefore 

seems to be slightly better at explaining and capturing the studied Nordic fund returns. 

There is strong significance for the slope coefficient of the market factor, and it is is below 

but close to 1 in size for all countries. The SMB factor also has strong significance and 

clear size of the slope coefficient across countries. The other factors seem to be of lesser 

and more varying importance for the studied funds, especially the momentum and HML 

factors as they mostly lack statistically significance and have very small coefficients 

across countries, only Denmark has a small but clearly significant HML factor loading. 

The RMW and CMA factors, which often are found to work as better replacements for 

the HML factor and its measured qualities, mostly have strong significances across 

countries but the loadings are of moderate sizes, mostly negative and vary a lot across 

the countries. Some of the internationally commonly used factors in the six-factor model 

(HML, RMW, CMA and momentum) hence do not seem to be as efficient or important 

in explaining return differences of the Nordic funds in this study (compared to 

international or US evidence), in line with results of similar presented previous Nordic 

research (e.g., Ferreira et. Al. 2019, Gallefoss et. Al. 2015, Engström 2004, Flam and 

Vestman 2014). 
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Table 11 CAPM results for EW country portfolios of funds 

 This table presents the results from CAPM regressions for equal weighted fund portfolios of each country. Three stars 

(***), two stars, one star and ‘ indicates statistical significance of the coefficients at 0.1%, 1%, 5% and 10% respectively 

against a two-sided test of the coefficients being zero. The standard errors have been adjusted for heteroscedasticity and 

autocorrelation. 

 

 

 

 

 

Table 12 Six-factor model results for EW country portfolios of funds 

This table presents the results from 6-factor regressions for equal weighted fund portfolios of each country. Three stars 

(***), two stars, one star and ‘ indicates statistical significance of the coefficients at 0.1%, 1%,  5% and 10% respectively 

against a two-sided test of the coefficients being zero. The standard errors have been adjusted for heteroscedasticity and 

autocorrelation. 

 

The risk-adjusted returns, or alphas, of the EW fund portfolios seem to be mostly 

negative or of very small positive sizes and have significance only for Norway and 

Denmark (both for CAPM and six-factor). The Norwegian EW fund portfolio has the 

largest positive daily six-factor alpha (c. 0.005% equivalent to a monthly estimate of c. 

0.10%), while the Danish has the smallest (c. -0.0095% equivalent to a monthly estimate 

of c. -0.20%). The daily six-factor alphas of the Swedish and Finnish portfolios are of 

similar small and negative sizes (-0.002% and -0.003% respectively). The country 

portfolio alphas from both the CAPM and the six-factor model are quite similar, and in 

most cases slightly smaller for the six-factor model compared to those from the CAPM, 

as expected with the additional factors and increased explanatory power. However, for 

some of the countries there is a slight increase for the six-factor alphas (compared to 

CAPM), perhaps again showing signs of lesser importance for the additional factors in 

 alpha 𝛃(𝐑𝐦 − 𝐑𝐟) 𝐑𝟐 

Sweden 
-0.000037 0.833 0.86 

 (***)   

Norway 
0.000054 0.902 0.96 

( **) (***)   

Finland 
-0.000039 0.830 0.81 

 (***)   

Denmark 
-0.000081 0.899 0.88 

(**) (***)   

 alpha 𝛃𝟏(Rm-rf) 𝛃𝟐 (SMB) 𝛃𝟑 (HML) 𝛃𝟒 (RMW) 𝛃𝟓 (CMA) 𝛃𝟔 (MOM) 𝐑𝟐 

Sweden 
-0.000021 0.891 0.417 -0.004 -0.128 -0.308 -0.031 0.89 

 (***) (***)  (***) (***) (**)   

Norway 
0.000047 0.906 0.104 0.004 -0.133 -0.110 -0.014 0.96 

(**) (***) (***)  (***) (***)    

Finland 
-0.000029 0.890 0.455 0.033 -0.139 -0.197 -0.052 0.84 

 (***) (***)  (**) (***) (**)   

Denmark 
-0.000095 0.930 0.233 0.144 0.118 -0.063 -0.017 0.90 

(***) (***) (***) (***) (***) (***) (*)   
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the Nordics. The measured mostly neutral, negative, or very slightly positive risk-

adjusted fund performances across the countries is in line with previous presented 

evidence regarding generally weak or neutral risk-adjusted performance of Nordic and 

international active funds after fees, even though the Norwegian funds show slightly 

positive and significant alphas after fees but of very limited size. 

Table 13 Average CAPM results for all funds  

This table presents the average coefficients from individual CAPM regressions for every fund in each country, with the 

regressions covering each funds entire return history over the studied sample period.  

 

 

 

Table 14 Average six-factor results for all funds  

This table presents the average coefficients from individual 6-factor regressions for every fund in each country, with the 

regressions covering each funds entire return history over the studied sample period. 

 

In tables 13 and 14 similar results of the performance models are presented, but for the 

average results from all individual fund regressions (covering the funds entire available 

return histories within the sample period), instead of equal weighted portfolios. The 

average coefficients and results of the CAPM and six-factor models are very similar to 

those presented and discussed for the EW country fund portfolios. The larger differences 

can be seen in the alpha estimates, the average alphas generally are smaller (larger 

negatives), and in the R2 estimates which on average are lower than for the country fund 

portfolios. For example, the average daily six-factor alphas for the Danish and Finnish 

funds respectively are c. -0.0122% and -0.0048%, compared to the slightly better alpha 

estimates for the EW portfolios of c. -0.0095% and -0.0029% respectively. These 

differences are also quite intuitive as the individual fund regressions are less accurate, 

efficient, and more differing than those of the EW fund portfolios. Like for the EW 

portfolio results only Norwegian funds on average show positive alphas (c. 0.0052% on 

 alpha 𝛃(𝐑𝐦 − 𝐑𝐟) 𝐑𝟐 

Sweden -0.000036 0.83 0.78 

Norway 0.000022 0.90 0.89 

Finland -0.000048 0.84 0.77 

Denmark -0.000101 0.91 0.73 

 alpha 𝛃𝟏(Rm-rf) 𝛃𝟐 (SMB) 𝛃𝟑 (HML) 𝛃𝟒 (RMW) 𝛃𝟓 (CMA) 𝛃𝟔 (MOM) 𝐑𝟐 

Sweden -0.000014 0.885 0.437 0.032 -0.086 -0.254 -0.019 0.82 

Norway 0.000052 0.908 0.113 0.020 -0.124 -0.114 -0.012 0.90    

Finland -0.000048 0.901 0.446 0.073 -0.082 -0.159 -0.029 0.80 

Denmark -0.000122 0.934 0.226 0.085 0.091 -0.047 -0.022 0.74 
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average and 0.0047% for the EW portfolio), while the other countries have negative six-

factor alphas after fees on average and for the EW portfolios. 

7.2 Risk-adjusted fund performance for split sample periods 

Tables 15 and 16 presents similar general performance model results for equal weighted 

country fund portfolios but estimated separately for the first half of the full sample period 

(1.1.2000-31.12.2009) and for the second half (1.1.2010-31.12.2019). The models also 

seem to work well for the split sample periods, from analysing the 𝑅2 estimates of the 

models in addition to the sizes and significances of the coefficients. The used models 

generally have higher explanatory power and explain larger amounts of the fund returns 

in the second period, for both CAPM and the six-factor model. Interestingly also across 

the studied countries and funds it seems like there has been larger market coefficients in 

the second split period, showing a higher degree of systematic market risk taking for the 

funds or perhaps that the funds have been more passive in their styles. The other factor 

loadings are quite similar to those estimated for the full sample period, with the SMB 

factor loading generally being the only one with clear significance and size across 

countries and periods. Interestingly there also broadly is more significance and larger 

factor loadings across countries for the other factors in the model (HML, CMA, RMW 

and MOM) during the first split period. But as for the same results over the entire sample 

period, these additional factor coefficients are varying in significances and sizes during 

the split periods and mainly negative and of smaller sizes. For the split periods, as for the 

full sample period results, the other factors except the market and SMB factor seem to 

be less important for the investigated Nordic countries. 

The alphas of both models, but primarily focusing on the six-factor model, seem to be 

higher across countries during the first split period as compared to those for the second 

split period (e.g., Norway 0.012% vs. -0.001% or Finland 0.005% vs. -0.010%). In the 

second split period no country portfolio shows positive six-factor alphas (Denmark and 

Finland significantly negative), while only Denmark has negative (also significant) 

alphas in the first split period and the others have small but positive alphas (only 

moderately sized and significant for Norway). The alphas from the CAPM and six-factor 

model also are quite alike, but with some variation for some countries and periods. As in 

the results for the entire sample period, the six-factor alphas are broadly lower than those 

from the CAPM, especially for the second split period. Generally, the relative positioning 

of the countries, when looking at alphas, is very similar in the split periods and full 

sample period as Norway and Sweden show the strongest alphas, while funds in 
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Denmark across periods mostly show the weakest fund. The overall inferences of 

generally weak or neutral fund performances after fees applies across countries for the 

split periods as well, while Norway is a slight exception to this in the first split period. 

Table 15 CAPM results for EW country portfolios of funds (split sample periods) 

 The tables present the results from CAPM regressions for equal weighted fund portfolios of each country for the first half 

of the sample period (1.1.2000-31.12.2009) and for the second half of the sample period (1.1.2010-31.12.2019).  Three 

stars (***), two stars, one star and ‘ indicates statistical significance of the coefficients at 0.1%, 1%, 5% and 10% respectively 

against a two-sided test of the coefficients being zero. The standard errors have been adjusted for heteroscedasticity and 

autocorrelation. 

 

Table 16 Six-factor model results for EW country portfolios of funds (split sample 
periods) 

The tables present the results from 6-factor regressions for equal weighted fund portfolios of each country for the first half 

of the sample period (1.1.2000-31.12.2009) and for the second half of the sample period (1.1.2010-31.12.2019).  Three 

stars (***), two stars, one star and ‘ indicates statistical significance of the coefficients at 0.1%, 1%, 5% and 10% respectively 

against a two-sided test of the coefficients being zero. The standard errors have been adjusted for heteroscedasticity and 

autocorrelation. 

(1.1.2000-31.12.2009) 
 alpha 𝛃(𝐑𝐦 − 𝐑𝐟) 𝐑𝟐 

Sweden  
-0.000116 0.810 0.84 

(*) (***)   

Norway 
0.000068 0.876 0.96 

 (***)   

Finland 
-0.0000002 0.800 0.74 

 (***)   

Denmark 
-0.000073 0.870 0.83 

(*) (***)   

(1.1.2010-31.12.2019) 
 alpha 𝛃(𝐑𝐦 − 𝐑𝐟) 𝐑𝟐 

Sweden 
0.000034 0.868 0.91 

 (***)   

Norway 
-0.0000003  0.940 0.97 

 (***)   

Finland 
-0.000082 0.867 0.90 

(*) (***)   

Denmark 
-0.000121 0.945 0.92 

(***) (***)   

(1.1.2000-31.12.2009) 
 alpha 𝛃𝟏(Rm-rf) 𝛃𝟐 (SMB) 𝛃𝟑 (HML) 𝛃𝟒 (RMW) 𝛃𝟓 (CMA) 𝛃𝟔 (MOM) 𝐑𝟐 

Sweden 
0.000003 0.848 0.373 -0.051 -0.128 -0.389 -0.045 0.87 

 (***) (***)  (***) (***) (**)   

Norway 
0.000122 0.875 0.073 -0.009 -0.131 -0.111 -0.023 0.96 

(*) (***) (***)  (**) (***)    

Finland 
0.000052 0.852 0.462 0.013 -0.135 -0.258 -0.078 0.78 

 (***) (***)   (***) (***)   

Denmark 
-0.000085 0.897 0.246 0.194 0.152 -0.114 -0.046 0.87 

(**) (***) (***) (***) (***) (***) (**)   

(1.1.2010-31.12.2019) 

Sweden 
-0.000009 0.942 0.514 0.113 0.023 -0.156 0.008 0.93 

 (***) (***) (**)  (***)    

Norway 
-0.000008 0.954 0.188 0.056 -0.075 -0.203 0.017 0.98 

 (***) (***)   (***)    

Finland 
-0.000103 0.929 0.451 0.083 -0.037 -0.121 0.003 0.92 

(**) (***) (***) ( **)  (**)    

Denmark 
-0.000140 0.973 0.213 0.017 0.021 0.017 0.003 0.94 

(***) (***) (***)       
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Comparing the performance model results for the split periods and for the entire sample 

period it overall seems like the models fit quite well and show similar factor loadings and 

risk-adjusted return profiles. However, the most interesting differences is that across 

countries the investigated funds seem to have had worse risk-adjusted performance 

during the second split period, while the performances seemed stronger during the first 

half. Furthermore, for all Nordic countries it seems like the performance models have 

fitted the funds better and more efficiently during the second split period, while they 

have had slightly lower explanatory power during the first split period. 

7.3 Persistence results from repeat performers (contingency tables) 

Tables 17 to 19 presents results from the repeat performers (winner-loser) tests, for the 

entire sample period, with each table referring to the length of the subsequent time 

horizons used for measuring fund performances and persistence (6, 12 and 24-months). 

Evidence regarding the statistical significances for higher occurrences of repeat 

performers (WW or LL) that can be inferred from the z-statistic of the LOR, or the Chi-

square estimate both lead to almost identical interpretations regarding the existence of 

repeat performers and its significance, across countries and alphas. Generally, for both 

risk-adjusted performance measures and the different time horizons used, the 

contingency tables give quite strong statistical support for the existence of relative 

performance persistence among the funds classifications as winners or losers in 

subsequent periods. 

The found evidence of relative risk-adjusted performance persistence from the 

contingency tables seem to strengthen across the sample when the used time-horizon 

increases from 6-months to 24-months. This can be seen from the higher CPRs, z-

statistics, and chi-square measures for all fund countries in the tables regarding the 

longer 24-month and 12-month time horizons as compared to the shortest 6-month 

horizon. Almost all the estimates of LOR z-statistics and chi-squares are significant at 1% 

for the 24-month based contingency tables. For the 12 and 24-month horizon 

performances most of the estimated CPRs are above 1 by a large margin, the expected 

CPR for equal occurrences in each category and no repeat performers, which then is 

reflected in the large z-statistics and chi-squares of the respective contingency tables. But 

the CPRs and respective significances seem to be weaker and more varying for the 6-

month horizon contingency tables, however the Norwegian and Danish funds even in 

these seem to show quite significant evidence of repeat performers and relative 
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persistence. The same conclusions can be drawn directly from looking at the amount of 

funds that are classified as either “WW” or “LL” compared to the “WL” or “LW”. 

Table 17 Persistence results from repeat performers (6-month periods) 

This table presents results of the contingency tables for each fund group regarding the 6-month performance 

measurement periods. The first column describes what performance measure is used for that rows result. CPR refers to 

the cross-product ratio of the row’s frequency counts, LOR is the natural logarithm of the odds ratio and z-statistic 

represents its respective z-statistic, the last column is the chi-square measure of the respective contingency table. Three 

stars (***), two stars, and one star indicates statistical significance of the statistic at 1%, 5% and 10% respectively. 

  WW LL LW WL CPR LOR Z-Stat (LOR) Chi-Square 

Sweden 

CAPM alpha 739 871 816 832 0.95 -0.05 -0.76 0.57 

6-Factor alpha 728 834 843 853 0.84 -0.17 -2.46*** 5.80*** 

Norway 

CAPM alpha 381 437 345 342 1.41 0.34 3.32*** 11.07*** 

6-Factor alpha 376 434 348 347 1.35 0.30 2.90*** 8.47*** 

Finland 

CAPM alpha 277 269 238 240 1.30 0.27 2.12** 4.51** 

6-Factor alpha 259 263 254 248 1.08 0.08 0.62 0.39 

Denmark 

CAPM alpha 295 286 203 206 2.02 0.70 5.43*** 29.86*** 

6-Factor alpha 260 265 228 237 1.28 0.24 1.99** 3.64** 

 

Table 18 Persistence results from repeat performers (12-month periods) 

This table presents the same results as those in table 17 but regarding 12-month performance measurement periods. 

  WW LL LW WL CPR LOR Z-Stat (LOR) Chi-Square 

Sweden 

CAPM alpha 384 496 299 329 1.94 0.66 6.29*** 40.04*** 

6-Factor alpha 356 480 327 345 1.51 0.42 3.99*** 15.95*** 

Norway 

CAPM alpha 167 193 167 173 1.12 0.11 0.72 0.52 

6-Factor alpha 156 176 183 185 0.81 -0.21 -1.38 1.91 

Finland 

CAPM alpha 121 137 104 115 1.39 0.33 1.77* 3.15* 

6-Factor alpha 139 130 101 107 1.67 0.51 2.78*** 7.78*** 

Denmark 

CAPM alpha 124 159 82 90 2.67 0.98 5.06*** 26.17*** 

6-Factor alpha 132 138 89 96 2.13 0.76 3.96*** 15.90*** 

 

Across almost all the differently measured contingency tables, the evidence of relative 

persistence and repeat performers is stronger when using CAPM alphas instead of six-
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factor alphas as the performance measure. Furthermore, the amount of funds which are 

repeat losers seems to be clearly higher, across countries, performance measures and 

time-horizons, than the amount of funds that are repeat winners. Therefore, these results 

indicate that large parts of the found relative performance persistence from this test 

would be related to the persistence among poorly performing funds (losers) and less so 

for the persistence among relatively well performing funds (winners). Even though there 

also generally are higher frequencies of repeat winners than those that did not repeat. 

This is in line with similar evidence found by previous presented studies investigating 

relative performance persistence (see e.g., Brown and Goetzmann 1995).  

From this methodology the signs of relative performance persistence are quite similar 

between the countries. However, Danish funds seem to exhibit the highest degree of 

repeat performers across the time-horizons used, followed by Norway (except for the 12-

month based results), after which Swedish funds seem to have the highest and most 

robust CPRs (except for 6-month horizons) while the Finnish sample primarily only 

shows signs of strong relative persistence for the 24-month horizons and moderately for 

the 12-month horizons. 

Table 19 Persistence results from repeat performers (24-month periods) 

This table presents the same results as those in table 17 but regarding 24-month performance measurement periods. 

  WW LL LW WL CPR LOR Z-Stat (LOR) Chi-Square 

Sweden 

CAPM alpha 182 279 111 153 2.99 1.10 6.98*** 50.07*** 

6-Factor alpha 178 230 143 174 1.65 0.50 3.30*** 10.98*** 

Norway 

CAPM alpha 85 112 74 77 1.67 0.51 2.36** 5.61** 

6-Factor alpha 87 123 69 69 2.25 0.81 3.67*** 13.69*** 

Finland 

CAPM alpha 72 86 39 38 4.18 1.43 5.14*** 27.55*** 

6-Factor alpha 75 74 43 43 3.00 1.10 4.06*** 16.89*** 

Denmark 

CAPM alpha 62 78 40 46 2.63 0.97 3.51*** 12.59*** 

6-Factor alpha 64 72 43 47 2.28 0.82 3.03*** 9.31*** 

 

The results of the same repeat performer tests and contingency tables for the split sample 

periods can be found under appendices in table 26. The left side of the table refers to the 

results from the first half of the sample period, while the right side relates to the results 

from the second half. The general results and interpretations of repeat performers and 
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the contingency table profiles for the split periods, across countries, are very similar to 

those presented and discussed for the entire sample period. There is also generally 

stronger evidence of relative persistence from the tests with CAPM alphas than for the 

six-factor alphas. The signs of relative persistence also seem stronger in the split periods 

through repeat performers, across the countries, for the longer measurement horizons 

(especially the 24-month horizons). Furthermore, in the split period tests there also is a 

higher occurrence of repeat losers than repeat winners. However, there are also of course 

variations in the found strength and robustness of said persistence (size of CPRs and 

their relating z-statistic and chi square estimates) across the split sample periods. 

Generally, for most countries the split period contingency tables show stronger evidence 

of relative persistence (more repeat performers, larger CPRs and stronger statistical 

significances) in the second split period as compared to the first split period or the entire 

sample period, while the opposite is true for the first split period. However, for the 

sample of Finnish funds the results of the contingency tables are very close to each other 

for all the investigated periods. Concluding this the results of the repeat performers tests 

for the split sample periods seem to largely support the found partial evidence of relative 

fund performance persistence across countries for the full sample period, even though it 

seems like repeat performers have been more evident in the second half of the sample 

period as compared to the first half. 

7.4 Persistence results from cross-sectional regressions of lagged fund 
performance 

The time-series average slope coefficients, their significances in addition to the 

percentage of the underlying period over period cross-sectional regressions with positive 

slope coefficients are presented in table 20, across countries, alphas, and time-horizons. 

Similar results regarding the same cross-sectional regressions but performed over the 

split sample periods is presented under the appendices in table 23. Both the significance 

and the absolute size of the average slope coefficients are important for investigating 

relative performance persistence, as the size indicates what amount of the funds previous 

risk-adjusted performances seem to carry on to the next investigation period. Almost all 

the average slope coefficients are positive, indicative of a general positive relationship 

between past and future risk-adjusted performance, however the sizes and significances 

of these coefficients vary between countries, measurement periods and performance 

measures. The underlying period over period regressions slope coefficients also confirms 

this positive relationship to some extent (however these lack statistical significance and 

robustness) as above 50% of them are positive across countries and time-horizons. 
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For the Swedish funds, the slope coefficients seem to increase with the length of the 

measurement horizons for performance (from 6 to 24-months). The relationship is 

strongest and most significant for the 24-month periods and weakest for the 6-month 

periods. The evidence of relative persistence from the cross-sectional regressions is also 

clearly higher for CAPM alphas compared to those from the six-factor model. The only 

significant average slope coefficient for the six-factor alphas and Swedish funds is for the 

24-month horizons (only at 10%). While the slope coefficients for the 12-month and 24-

month periods, using CAPM alpha, are both significant at 5% and of quite large sizes. 

The same trend can be seen from the percentage of positive slope coefficients in the 

underlying cross-sectional regressions. For the same results from the split sample 

periods, there is a clear lack of positive and significant relationships between alphas 

during the first split sample period. While the slope coefficients and evidence of relative 

persistence for the second split period is more in line with results over the full sample 

period for the Swedish funds, but even stronger. Since the slope coefficients of the second 

split period for the 12-month and 24-month horizons are larger, both for CAPM alphas 

and six-factor alphas, and show higher statistical significances. Otherwise, the 

interpretations of the split period cross-sectional regression results for Sweden are quite 

in line with the full sample period results (especially for the second split period), with 

stronger relationships found for CAPM alphas and for the longer measurement periods. 

The slope coefficients from the Norwegian funds cross-sectional regressions also indicate 

the strongest linear relationship between past and future risk-adjusted returns for the 

24-month measurement horizons. However, in contrast to the other countries the 

relationship seems slightly stronger for six-factor alphas as compared to CAPM alphas. 

Furthermore, the average slope coefficients for the 6-month horizons also indicates 

moderate relative persistence with strong significance (at 1%) for both performance 

measures, even though the size of the slope coefficients are smaller (0.18 and 0.17), while 

there is no clear relationship between subsequent alphas for the 12-month horizons (in 

line with results from the repeat performer tests). The same interpretations can be made 

from the percentage of positive slope coefficients in the underlying cross-sectional 

regressions. There is only very small differences in the results between CAPM and six-

factor as performance measures, in line with the fact that the six-factor model seemed to 

perform only very slightly better for the Norwegian sample. The same results for the split 

sample periods are in line with those presented and discussed for the full sample period 

regarding the Norwegian funds (e.g., stronger relationship for the six-factor alphas as 

well as for the 6 and 24-month horizons during the split sample periods). However, there 
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again is clearly weaker evidence of a significant relationship between past and future 

alphas during the first half of the sample period. While the Norwegian samples results 

for the second half of the sample period shows an even stronger relative persistence 

relationship for the 6-month and 24-month horizons than those for the entire sample 

period or the first split period (e.g., the 24-month horizon average slope coefficients in 

the second split period are 0.41 and 0.47 significant at 10% and 1%). These cross-

sectional regression result differences between the sample periods are similar to those 

found for the Swedish funds and for the split sample results from the repeat performer 

tests for Norwegian funds.  

Table 20 Cross-sectional regression persistence results (full sample period) 

This table presents the average slope coefficients from the cross-sectional regressions of lagged fund performance, over 

the full sample period, for each country of funds. The average slope coefficients and its relating statistics are presented for 

both performance measures (shown in the first column as CAPM alpha or 6-factor alpha) and for all three utilized 

measurement periods. Each average slope coefficients t-statistic and the percentage of positive slope coefficients in the 

underlying individual period over period cross-sectional regressions is presented after the slope coefficients. Three stars 

(***), two stars, and one star indicates statistical significance of the slope coefficient at 1%, 5% and 10% respectively. 

 

The cross-sectional regression results for the Danish funds again show a stronger relative 

persistence relationship for CAPM alphas than six-factor alphas and seems strongest for 

the 12-month horizons (significant at 1% and 5% respectively for CAPM and six-factor 

alphas). The average slope coefficients for the 6-month horizons are quite small and lack 

significance, while those for 24-month horizons are larger but also lack significance. So, 

from the Danish cross-sectional regression results it seems as there is stronger evidence 

of relative persistence for the two longer measurement horizons than for the shortest, 

while it is strongest for the 12-month horizons. Furthermore, some of the found 

relationship disappears when using six-factor alphas compared to CAPM alphas. These 

results are similar to those from the repeat performers tests. The cross-sectional 

regression results from the split sample periods are like those for the entire sample 

period, with the strongest relationship found for 12-month horizons but also a strong 

 Sweden Norway Denmark Finland 

  6m 12m 24m 6m 12m 24m 6m 12m 24m 6m 12m 24m 

CAPM alpha 0.11* 0.15** 0.36** 0.18*** 0.04 0.24* 0.15* 0.42*** 0.20 0.12* 0.11 0.45*** 

t-stat 1.75 2.27 2.44 3.04 0.50 1.99 1.71 3.56 1.22 1.70 1.13 5.60 

Fraction of positive 
b-coefficients 

54 % 60 % 82 % 66 % 55 % 73 % 63 % 85 % 64 % 59 % 70 % 100 % 

6-Factor alpha 0.05 0.07 0.21* 0.17*** -0.04 0.30** 0.08 0.27** 0.19 0.07 0.13 0.33*** 

t-stat 0.73 1.01 1.80 3.17 -0.65 2.37 1.17 2.47 1.23 1.06 1.38 3.34 

Fraction of positive 
b coefficients 

51 % 65 % 73 % 66 % 55 % 73 % 61 % 80 % 55 % 63 % 65 % 91 % 
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relationship for the 24-month horizon alphas (especially in the second split period). The 

slope coefficients during the split periods are also stronger for CAPM alphas than six-

factor alphas. However, in general it again seems like there are stronger signs of a 

relationship between past and future risk-adjusted returns during the second half of the 

sample period, as compared to the first half (like results discussed for the other countries 

and the split sample results for Danish funds from the repeat performer tests). 

For the Finnish fund samples cross-sectional regression results, there is weak evidence 

of relative persistence regarding the 6 and 12-month horizon alphas (small average slope 

coefficients lacking significance), while there seems to be quite a strong relationship for 

the 24-month horizon subsequent alphas. The 24-month horizon average cross-sectional 

slope coefficients are both large (0.45 and 0.33 respectively for CAPM and six-factor) 

and significant at 1%. The fraction of underlying cross-sectional positive slope 

coefficients confirms this interpretation as there clearly is the largest amount (100% and 

91%) for the 24-month horizon regressions. There also again seems to be stronger 

evidence of relative persistence when using CAPM instead of the six-factor model to risk-

adjust returns, as for all other countries except Norway. The evidence regarding relative 

persistence for the Finnish sample from this methodology seems to be in line with results 

from the repeat performers tests. The split sample cross-sectional regression results for 

the Finnish funds are very much in line with those estimated for the full sample period. 

The split sample results also show a stronger relationship for CAPM alphas, as compared 

to six-factor alphas, and the only clear and significant relationship is found using the 24-

month period alphas. Furthermore, as with most of the other countries and the split 

sample results of repeat performers for the Finnish sample, the signs of relative 

persistence from the cross-sectional regressions are stronger in the second split sample 

period as compared to the first split sample period. 

The results from the cross-sectional regressions are across countries, performance 

measures and measurement horizons much in line with the found evidence of relative 

persistence from the repeat performers tests (and similar in profile to results from 

previous presented studies such as e.g., Bollen and Busse 2005). Therefore, the results 

of these two relative persistence measures seem to generally support and strengthen each 

other’s found evidence of partial relative risk-adjusted performance persistence for the 

studied funds, regarding some of the time-horizons differing between countries. 

However, it is important to note that the cross-sectional regression results do not say 

anything about if the underlying risk-adjusted fund performances are positive or 
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negative and whether the found persistence comes primarily from underperforming or 

outperforming funds. Furthermore, considering that a large part of the repeat 

performers seemed to stem from repeat losers and the broad neutral or weak 

performance of the sample funds previously discussed in chapter 7.1 and 7.2, this would 

perhaps suggest that much of the found cross-sectional relationship between subsequent 

alphas also may come from persistently weak risk-adjusted fund performances.  

7.5  Persistence results from recursive portfolios (ranked portfolios) 

Tables 21 and 22 present the average raw excess returns, alphas and the related 𝑅2 for 

the recursive fund ranking portfolios, measured over the entire sample period, for each 

country based on the funds previous 6, 12, and 24-month horizon alphas (table 21 

presents the ranking portfolios based on past 6-factor alphas and their subsequent 6-

factor alphas, while table 22 presents portfolios based on past CAPM alphas and their 

subsequent CAPM alphas). Rank portfolio 5 (rank portfolio 3 for Finland and Denmark) 

refers to the portfolios with the previously best performing funds and rank portfolio 1 

consists of the previously worst performing funds. The approximate number of funds in 

the ranking portfolios (different amounts at different given times) per country and across 

horizons and performance measures are as follows; Sweden: 13-19 funds, Norway: 6-9 

funds, Denmark: 6-10 funds and Finland: 6-11 funds. The other factor coefficients for the 

ranking portfolios from the performance regressions related to tables 21 and 22 are 

presented in appendix 1. 

The relative performances between countries and across the ranking portfolios follows 

the general countrywide fund performances presented and discussed in section 7.1, with 

the Norwegian portfolios showing the strongest risk-adjusted performances, while 

Danish and Finnish fund portfolios show the weakest. Most of the countries ranking 

portfolio alphas also similarly become slightly weaker when moving from using the 

CAPM to the six-factor model. The differences between top and bottom fund ranking 

portfolio alphas are also slightly larger for most countries when using the CAPM instead 

of the six-factor model, except for the Norwegian ranking portfolios for which the 

subsequent risk-adjusted returns become stronger and the differences larger (in line with 

the presented general performance results and the other persistence measure results). 

There are very few ranking portfolios that show statistically significant positive post 

formation alphas, only some of the top Norwegian and Swedish ranking portfolios at 10% 

or 5%, while there are many more that show statistically significant negative risk-

adjusted returns (especially the bottom portfolios). The general risk-adjusted returns 
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and trends between previous top and bottom portfolio alphas are however quite similar 

for those based on the CAPM and the six-factor model. Even though obviously the precise 

alphas, returns and differences of the portfolios vary between the two performance 

measures, as both contents of the ranking portfolios differ, and the subsequent 

performance measure used. But the following presentation and discussion of the 

recursive portfolio results will primarily be focused on those based on six-factor alphas 

instead of CAPM alphas, to avoid this section becoming too excessive. However, as 

pointed out these interpretations also broadly apply to the CAPM ranking portfolio 

results in this study. 

For most countries and used time horizons, the top and bottom ranking portfolios 

respectively show the best and worst risk-adjusted returns post-formation out of all the 

portfolios for that country. Qualitatively also a trend of increasing alphas is noticeable 

when moving from the bottom to top ranking portfolios, across countries, the same is 

often also true for the raw returns of the portfolios but with less consistency. These 

observations are generally to some extent in line with what would be expected under 

some level of relative risk-adjusted fund performance persistence (as found with the two 

other relative persistence measures), since the relative performance positioning of the 

funds seems to remain somewhat similar post-formation. However, the sizes and 

significances of the differences between top and bottom portfolio alphas vary a lot 

between countries as well as time-horizons, and majority of the alphas lack statistical 

significance. The middle portfolios (e.g., rank portfolios 2-4 of Sweden) mostly do not 

follow this trend of persistence as strongly and seem more stochastic in their post-

formation alphas. For most countries, some of the bottom or top rank portfolios are often 

the only ones with statistically significant alphas at 10% to 1% (more often the bottom 

portfolios with significantly negative alphas). The found evidence of stronger top-

ranking portfolio risk-adjusted returns compared to the respective bottom ranking 

portfolio, seems to strengthen for most countries as the time horizon for the ranking and 

holding periods increase (can be seen for most countries in tables 21 and 22, especially 

regarding the 24-month horizon ranking portfolios). The strongest and weakest alphas 

of each country’s ranking portfolios are also generally found in the top and bottom 

portfolios based on the 24-month horizons. However, a major part of the top and bottom 

ranking portfolios performance differences, across countries and time horizons, seem to 

be due to the continued exceptionally weak risk-adjusted performance of the bottom 

portfolio funds. The bottom ranking portfolios commonly have quite large negative 

alphas, which often also are significant at 10% to 1%, while the top-ranking portfolios do 
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not show equally exceptional outperformance with mostly non-significant alphas. The 

Norwegian ranking fund portfolio results are however an exception to this, as the bottom 

and middle portfolios primarily show positive but very small alphas, while the top-

ranking portfolios show relatively large daily six-factor alphas (smaller for the CAPM 

based portfolios) of which many are significant at 10% to 5% (in line with the generally 

stronger 6-factor performance found for the Norwegian fund sample).  

When the subsequent daily six-factor alphas of the ranking portfolios are converted to 

monthly estimates for the Swedish funds, the differences between the top and bottom 

ranking portfolios amount to c. 0.19%, 0.16%, and 0.30% respectively for the 6-month, 

12-month and 24-month horizon based recursive portfolios. The equivalent monthly 

alpha differences for the Norwegian funds are c. 0.20%, 0.10%, and 0.29%. While the 

same differences for the Danish funds respectively amount to approximately 0.05%, 

0.09%, and 0.15% and for the Finnish funds the same monthly alpha differences are 

0.11%, 0.16%, and 0.29%. The four strongest post-formation ranking portfolio six-factor 

alphas found in this study, converted to monthly estimates, are c. 0.26% (Norway 

portfolio 5, 24-month periods), 0.22% (Norway portfolio 5, 6-month periods), 0.18% 

(Norway portfolio 5, 12-month periods), and 0.17% (Norway portfolio 4, 24-month 

periods). While e.g., the respective largest six-factor alpha of the Swedish portfolios is c. 

0.14% (Sweden portfolio 5, 24-month periods) and for Finland only 0.03% (Finland 

portfolio 3, 24-month periods).  On the other hand, the five weakest ranking portfolio 

post-formation six-factor alphas, also converted to monthly estimates, are c. -0.37% 

(Denmark portfolio 2, 12-month periods), -0.34% (Denmark portfolio 2, 6-month 

periods), -0.32% (Denmark portfolio 1, 24-month periods), -0.27% (Denmark portfolio 

2, 24-month periods), and -0.26% (Finland portfolio 1, 24-month periods). Therefore, as 

can be seen the differences in alphas between the top and bottom ranking portfolios are 

quite noticeable for most countries, especially for the 24-month horizons (and 6-month 

horizons for Sweden and Norway), however these primarily are due to the very weak 

alphas of the bottom ranking portfolios for most countries (except for the Norwegian 

funds which top ranking portfolios show quite strong post-formation alphas). While the 

post-formation risk-adjusted performance differences are less profound between the 

ranking portfolios of Danish funds, which also across the board seem to have the worst 

risk-adjusted performance with the used models out of the investigated samples. 

Similar recursive ranking portfolio results for the split sample periods are presented 

under appendices in tables 24 and 25. Across the countries and time horizons used for 
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forming the recursive portfolios, the general trends and signs of persistence that have 

been forementioned and discussed for the full sample period results are also all quite 

applicable for the split sample period results, while of course the precise alphas and their 

differences between ranking portfolios vary between the sample periods. There are 

however some noteworthy differences in the ranking portfolio results and signs of 

persistence over the split sample periods and the full sample period, showing that these 

and their inferences are to some extent dependent on the investigation period. Very 

similar differences can be seen across the ranking portfolios per country for the split 

periods regarding the general risk-adjusted fund performances and performance model 

fits, as were discussed regarding broad country fund performances in section 7.2 (e.g., 

generally weaker risk-adjusted fund performances in the second period for all countries 

other than Sweden for which the opposite is true). The trend of increasing alphas when 

moving from the bottom to top ranking portfolios, and the size of the differences between 

them, does in general seem to be more robust and evident for the full sample period as 

compared to the split periods. Some of the larger differences regarding the general 

evidence of persistence found for the split sample period ranking portfolios are as 

follows. For the Swedish ranking portfolios there seems to be a clearly stronger trend of 

persistence in post-formation alphas and larger differences between the top and bottom 

ranking portfolio performances in the second split period, compared to the first split 

period or the entire sample period (opposite seems to be true for the first split period). 

For the Norwegian ranking portfolios, there seems to be both stronger performance and 

slightly stronger signs of persistence, through larger differences in post-formation top 

and bottom portfolio alphas, in the first split period as compared to the second split 

period or the full sample (the 24-month horizon top and bottom portfolio alphas have 

large differences in all sample periods). For the Danish split period ranking portfolio 

results, the trends of persistence and size of the differences between ranking portfolio 

performances are quite similar for the first split period, second split period and the full 

sample period. However, there seems to be a slightly stronger trend of increasing alphas 

towards the top-ranking portfolios and clearly weaker risk-adjusted fund performances 

during the second split period for the Danish sample. The evidence of persistence from 

the ranking portfolios of the Finnish funds are very similar across the split sample 

periods and full sample period, however with clearly worse risk-adjusted performance 

across the ranking portfolios in the second split sample period.  

The general results and post-formation risk-adjusted returns measured for the recursive 

portfolios, across countries and time horizons, seem to support and be quite in line with 
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the partial evidence of relative risk-adjusted performance persistence also found with the 

two other relative persistence measures. The subsequent differences in alphas between 

the top and bottom ranking portfolios support the other found signs of relative 

performance persistence, especially for the longest measurement horizons (24-months), 

pointing again towards that the studied Nordic funds pre- and post-evaluation risk-

adjusted performance rankings or ordering stays somewhat similar. However, as in the 

repeat performers test results, a large part of this persistence and post-formation 

performance difference seems to mainly be due to the continued exceptionally weak 

performance of the bottom funds, without equally as strong or significant continued 

outperformance for the prior top funds (repeat losers more frequent and apparent than 

repeat winners). So even though there are large differences in post-formation six-factor 

alphas (and CAPM alphas) for the ranking portfolios, the results give rather weak 

evidence of persistent continued significant and positive risk-adjusted alphas for even 

the previously top performing funds. The Norwegian recursive fund portfolio results are 

somewhat of an exception to this as they seem to show slightly positive or close to zero 

alphas across the portfolios, with quite large positive alphas for the top-ranking 

portfolios, of which some show statistical significance as well. However, in general the 

evidence regarding the economic significance or value of the absolute persistence found 

for the previously best performing funds ability to generate future significant positive 

risk-adjusted returns after fees remains quite weak, while the relative persistence in fund 

performance differences seems much stronger and more robust, primarily due to the 

exceptionally weak and persistent performance of the previously worst performing 

funds. 
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Table 21 Persistence results from 6-factor recursive ranking portfolios (full sample period) 

Sweden 6-Factor Norway 6-Factor 
 Rank portfolio: 1 2 3 4 5 Rank portfolio:  1 2 3 4 5 

6 months 6 months 

Average Ret. 0.00030 0.00037 0.00031 0.00033 0.00042 Average Ret. 0.00037 0.00040 0.00045 0.00044 0.00047 

Alpha -0.000054 0.000009 -0.000040 -0.0000261 0.000038 Alpha 0.000007 0.000048 0.000075** 0.000043 0.000104* 

R-sq. 0.88 0.88 0.88 0.88 0.87 R-sq. 0.92 0.96 0.97 0.96 0.94 
12 months 12 months 

Average Ret. 0.00032 0.00034 0.00033 0.00035 0.00039 Average Ret. 0.00039 0.00040 0.00042 0.00046 0.00043 

Alpha -0.000053 -0.000014 -0.000022 -0.000015 0.000023 Alpha 0.000040 0.000063 0.000072** 0.000071* 0.000087** 

R-sq. 0.87 0.88 0.89 0.88 0.85 R-sq. 0.92 0.96 0.96 0.95 0.93 
24 months 24 months 

Average Ret. 0.00027 0.00029 0.00037 0.00035 0.00044 Average Ret. 0.00035 0.00042 0.00040 0.00047 0.00049 

Alpha -0.000072** -0.000065* -0.000028 -0.000013 0.000065 Alpha -0.000014 0.000041 0.000053 0.000078** 0.00012** 

R-sq. 0.90 0.89 0.89 0.89 0.87 R-sq. 0.95 0.97 0.96 0.96 0.93 

Denmark 6-Factor Finland 6-Factor 
Rank portfolio:    1 2 3   Rank portfolio:    1 2 3   

6 months 6 months 

Average Ret.  0.00043 0.00035 0.00049   Average Ret.  0.00027 0.00036 0.00035   

Alpha  -0.000094** -0.000162*** -0.000072**   Alpha  -0.0000756* -0.000047 -0.000021   

R-sq.  0.85 0.88 0.85   R-sq.  0.84 0.84 0.82   
12 months 12 months 

Average Ret.  0.00041 0.00037 0.00047   Average Ret.  0.00026 0.00035 0.00038   

Alpha  -0.000108** -0.000177*** -0.000066**   Alpha  -0.000088** -0.000045 -0.000012   

R-sq.  0.84 0.89 0.85   R-sq.  0.83 0.84 0.80   
24 months 24 months 

Average Ret.  0.00038 0.00045 0.00048   Average Ret.  0.00024 0.00037 0.00041   

Alpha  -0.000154*** -0.000131*** -0.000080*   Alpha  -0.000125*** -0.000039 0.000014   

R-sq.  0.86 0.88 0.88   R-sq.  0.86 0.87 0.81   
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Table 22 Persistence results from CAPM recursive ranking portfolios (full sample period) 

Sweden CAPM Norway CAPM 
Rank portfolio: 1 2 3 4 5 Rank portfolio: 1 2 3 4 5 

6 months 6 months 

Average Ret. 0.00035 0.00031 0.00034 0.00040 0.00038 Average Ret. 0.00040 0.00038 0.00042 0.00045 0.00044 

Alpha -0.000056 -0.000061* -0.000055 -0.000048 0.000021 Alpha -0.000002 0.000001 -0.000001 0.000046 0.000062 

𝐑𝟐 0.84 0.87 0.86 0.86 0.85 𝐑𝟐 0.93 0.95 0.97 0.95 0.93 
12 months 12 months 

Average Ret. 0.00033 0.00029 0.00031 0.00038 0.00039 Average Ret. 0.00037 0.00043 0.00039 0.00046 0.00040 

Alpha -0.000060 -0.000081** -0.000059* -0.000032 0.000038 Alpha 0.000015 0.000043 0.000013 0.000050 0.000030 

𝐑𝟐 0.83 0.86 0.86 0.86 0.85 𝐑𝟐 0.92 0.94 0.96 0.95 0.93 
24 months 24 months 

Average Ret. 0.00030 0.00031 0.00038 0.00038 0.00042 Average Ret. 0.00035 0.00040 0.00045 0.00044 0.00048 

Alpha -0.000080** -0.000069* -0.000044 -0.000009 0.000095* Alpha -0.000018 0.000019 0.000042 0.000039 0.000084* 

𝐑𝟐 0.87 0.86 0.87 0.87 0.85 𝐑𝟐 0.94 0.97 0.95 0.96 0.93 
                

Denmark CAPM Finland CAPM 
Rank portfolio:   1 2 3   Rank portfolio:   1 2 3   

6 months 6 months 
Average Ret.  0.00042 0.00038 0.00048   Average Ret.  0.00029 0.00033 0.00036   

Alpha  -0.000096** -0.000119** -0.000064**   Alpha  -0.000082* -0.000059 -0.000039   

𝐑𝟐  0.86 0.85 0.86   𝐑𝟐  0.79 0.81 0.79   
12 months 12 months 

Average Ret.  0.00037 0.00048 0.00045   Average Ret.  0.00026 0.00034 0.00037   

Alpha  -0.000193*** -0.000087** -0.000107*   Alpha  -0.000098* -0.000033 0.000005   

𝐑𝟐  0.83 0.87 0.84   𝐑𝟐  0.79 0.80 0.78   

24 months 24 months 
Average Ret.  0.00039 0.00040 0.00050   Average Ret.  0.00025 0.00038 0.00040   

Alpha  -0.000159*** -0.000121*** -0.000026*   Alpha  -0.000102** -0.000015 0.000052   

𝐑𝟐  0.88 0.86 0.86   𝐑𝟐  0.83 0.82 0.81   
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8 DISCUSSION AND CONCLUSIONS 

8.1 Discussion of fund performance results 

The asset pricing models used for risk-adjusting fund performances in this study seem 

to work well for the investigated Nordic equity fund sample, exhibiting high levels of 

explanatory power, showing a good fit for the sample of daily fund returns, and strong 

statistical significance for most expected coefficients. Furthermore, the countrywide 

results of the risk-adjusted fund performances, and the performance model results in 

general, estimated over the different sample periods are generally in line with similar 

results from many of the presented previous Nordic studies of fund performance (such 

as e.g., Flam and Vestman 2014, and Christensen 2005).  

The different countrywide measures of alpha in this study seem to generally suggest that 

most of the investigated Nordic active equity funds on an aggregate or average level 

exhibit neutral or negative risk-adjusted returns (or small and insignificant positive 

alphas) after fees, and therefore mostly underperform the passive model benchmarks. It 

is apparent that this at least to some extent is due to the presented sizeable fees of the 

sample funds. Danish funds as a group seem to underperform most out of the included 

countries, across sample periods, often even by more than the average fees found for the 

Danish fund sample (in line with e.g., Christensen 2005). The Norwegian funds seem to 

have had the strongest aggregated risk-adjusted performance of the studied countries 

with the used models, showing larger average or aggregated positive six-factor alphas 

than the other countries (often smaller CAPM alphas), also supported by some levels of 

statistical significance (in slight contrast with e.g., the study by Gallefoss et. al. 2015, that 

found weaker Norwegian risk-adjusted performances, but using different time periods 

and performance models). These stronger risk-adjusted returns were measured over the 

entire sample period and the first half of the sample period, while the Norwegian funds 

also exhibited negative risk-adjusted returns after fees in the second half of the sample 

period. Both the Swedish and Finnish fund samples seem to have had quite neutral risk-

adjusted fund performances after fees, primarily exhibiting slightly negative alphas or 

very small positive alphas (lacking significance) across the sample periods, suggesting 

these fund samples may have had some significant skill and positive risk-adjusted 

returns before fees. Furthermore, the split sample performance results seem to suggest 

that the investigated funds have had worse risk-adjusted performance in the second half 

of the full sample period, as compared to the first half or full sample period (with better 

fit of the performance models in the second split period as well). This could indicate that 
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available investment opportunities to generate risk-adjusted returns or abnormal 

returns in the Nordic equity markets have been smaller or less accessible in the second 

half of the studied period (similar evidence of decreasing risk-adjusted fund performance 

over the studied time-period was found by e.g., Sörensen 2009 in Norway). A reason for 

this could be increased competition and market efficiency in the Nordic equity markets, 

which would seem reasonable considering the large growth the Nordic fund markets 

have had. The found evidence of widely neutral or negative risk-adjusted Nordic active 

fund performance, after fees, is in line with general conclusions of the presented broader 

international active fund performance literature. The only exception to this conclusion, 

from the results in this study, is the somewhat stronger risk-adjusted net performance 

found for the Norwegian fund sample. Generally, these performance results, in addition 

to the persistence results, seem to suggest that the Nordic equity markets have quite 

strong market efficiency and competition, supporting e.g., weaker forms of the EMH or 

theories regarding informational efficiency and market equilibrium as discussed by 

Grossman and Stiglitz (1980). Since it seems difficult for the studied active funds (on 

average) to deliver consistent long-term abnormal returns or risk-adjusted net returns 

outside of what would be expected with commonly used performance models. 

8.2 Discussion of performance persistence results 

The risk-adjusted fund performance persistence investigation of this study however also 

seems to indicate that there are significant and consistent differences between the risk-

adjusted returns (and perhaps the skills) of funds within and between the Nordic 

countries, with some funds having clearly weaker and stronger performances on a 

relative basis (as in some of the presented Nordic fund studies such as Gallefoss et. al. 

2015, Flam and Vestman 2014, and many presented international or US studies). As the 

results from all three utilized persistence methods indicate some level of significant 

relative performance persistence across countries, for some of the used time horizons, 

often with supporting results across the persistence methodologies. The found evidence 

of relative performance persistence does however also clearly depend on and vary 

between the used time horizons, performance measures, countries, and sample periods. 

In other words, the results suggest that the relative risk-adjusted performance 

positioning or ranking of the investigated funds seem to stay somewhat similar between 

some of the consecutive measurement horizons (previously relatively weak funds 

continue being relatively weak, while previously relatively strong funds continue having 

relatively strong performances). The evidence of relative performance persistence in this 
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study, across countries and methods, seems to be generally strongest and most 

significant for the longest measurement horizon used (24-month periods), but also for 

the shorter measurement horizons (6 and 12-month periods) in some of the countries 

(like Norway and Denmark) but to a lesser extent. This can be seen across the results of 

the different methods either through e.g., higher frequencies of repeat performers, or 

through significantly positive relationships between consecutive alphas from the cross-

sectional regressions, or from the post-evaluation risk-adjusted performance differences 

between top and bottom ranking portfolios. The found evidence of relative fund 

performance persistence in this study is broadly in line with some of the results found in 

similar previous persistence studies (see e.g., Brown and Goetzmann 1995, Carhart 1997, 

Bollen and Busse 2005, Vidal-Garcia et. al. 2016, Gallefoss et. al. 2015, Cuthbertson, 

Nitzsche and O’Sullivan 2010). However, one difference worth noting in the evidence of 

relative persistence in this study, is that of quite strong longer-term (24-month horizon) 

performance persistence. As many previous studies often have found stronger relative 

persistence for shorter time-horizons (often 1-year or shorter), such as Bollen and Busse 

2005 and Vidal-Garcia et. al. 2016. While there also are some studies that have found 

significant or stronger evidence of relative persistence for longer time-horizons as well 

(see e.g., Carhart 1997, Cuthbertson, Nitzsche and O’Sullivan 2010, or Gallefoss et. al. 

2015). However, as mentioned, for some of the investigated countries funds also the 

shorter time-horizons of 6 or 12-months show signs of relative persistence (but much 

less so), more in line with some of the forementioned studies. Another interesting 

observation in this study is that the found persistence generally seems stronger when 

measuring fund performance with the CAPM instead of the six-factor model, similar to 

Carhart (1997) who contributes it to the better fit and more appropriate risk adjustments 

by the multi-factor models. Furthermore, the found relative performance persistence in 

this study also seems to primarily be due to the significant continued underperformance 

and persistence among the relatively poorly performing funds or “loser” funds, compared 

to the much weaker evidence of persistence and continued significant outperformance 

for the previously relatively well performing funds or “winner” funds (in line with most 

of the presented and forementioned fund persistence studies). 

The split sample period persistence results seem to generally give quite similar evidence 

of relative risk-adjusted performance persistence as for the entire sample period, across 

countries, methodologies, and time-horizons. The split sample results do also have clear 

differences in the precise persistence results and inferences, however the found general 

trends and signs of relative persistence already discussed broadly apply for them as well. 
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One of the primary differences found, across countries and methods, is that there seems 

to be stronger evidence of persistence in the second half of the split sample period, as 

compared to the results for the first half or entire sample period. A potential explanation 

could be that the studied funds seem to have had worse risk-adjusted performance in the 

second split period and since the found persistence seems to be primarily concentrated 

among the poorly performing funds, this could have a strengthening effect on the results 

of relative performance persistence in the second half of the sample period (due to there 

being more persistently and significantly poorly performing funds). But in general, much 

of the split period persistence results also seem to support the inferences and evidence 

of relative performance persistence found over the full sample period. But the clear 

variations found between the investigated sample periods also highlight that evidence of 

performance persistence among funds may be quite dependent on the investigated 

sample period (as also pointed out by e.g., Cuthbertson, Nitzsche and O’Sullivan 2010 

and Sörensen 2009). 

8.3 Economic significance of persistence results 

The signs of economic value or significance for investors from the found evidence of 

relative performance persistence (the “absolute” or “economic” persistence) for the 

Nordic funds in this study mostly remain quite weak, across countries. Since most of the 

recursive ranking fund portfolios, even those consisting of the previously best 

performing funds, generally seem to have difficulties or fail in generating statistically 

significant or robust positive post-ranking net alphas. The Norwegian funds results are 

somewhat of an exception to this conclusion, due to the clearly larger positive post-

ranking net alphas of the top-ranking portfolios (with some statistical significance as 

well), measured over the entire sample period and first half of the sample period, 

suggesting past risk-adjusted performance criterion among these funds could potentially 

have led to significant future risk-adjusted investor returns. But in addition to the poor 

risk-adjusted average fund performance across studied countries, the found evidence 

gives weak general signs of past fund performance information being useful for obtaining 

significant future risk-adjusted net returns. However, the recursive portfolio results still 

show a clear trend of improving post-formation alphas for the funds when moving from 

the bottom to top-ranking portfolios, with quite large differences between the top and 

bottom ranking portfolios subsequent risk-adjusted returns (again broadly most evident 

for the longest time-horizons and for the shortest horizons in some countries). The 

recursive portfolio results in this study therefore also seem to support the conclusions of 

relative performance persistence across studied countries and funds. The post-ranking 
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performances of the recursive portfolios also suggest that the identified persistence is 

largely contributable to the persistence and continued significant underperformance of 

the previously weakest funds. Since the bottom ranking portfolios clearly seem to 

continue their significant relative and absolute underperformance, while the evidence of 

significant continued outperformance for the previously best funds generally is much 

weaker or non-existent. The recursive portfolio results in this study therefore also seem 

to support theories of market efficiency for the Nordics, due to the apparent difficulties 

for investors to obtain significant positive risk-adjusted returns through selecting 

previously “skilled” and well performing funds. These conclusions of generally weak or 

non-existent economic significance or value of found persistence, regarding future 

significant positive risk-adjusted returns from using past fund performance information, 

is much in line with the evidence of many previous persistence studies (e.g., Carhart 

1997, Brown and Goetzmann 1995, Gallefoss et. al. 2015, Flam and Vestman 2014, 

Christensen 2005). Some past studies have also in contrast found stronger economic 

significance of persistence, through previously well performing funds future 

performances, however usually only over very short time-horizons and with questionable 

economic significance after accounting for fees, taxes, and other practicalities of such an 

investment strategy (e.g., Vidal Garcia et. al 2016 and Bollen and Busse 2005). Hence, 

after considering the potential fees, taxes, and practicalities necessary to exploit the 

found evidence of persistence in this study, the evidence for investors to obtain future 

significant risk-adjusted results from this seems very weak (only potential exception to 

this is the Norwegian funds results in this study, as mentioned). These conclusions and 

evidence regarding the economic significance or value of the found persistence are much 

in line with most of the forementioned and presented studies, and instead suggest 

investors could generate superior risk-adjusted returns by following a cheaper, lower 

risk, and passive buy and hold strategy than through “chasing winners”. However, in line 

with the conclusions of e.g., Brown and Goetzmann 1995, Carhart 1997, Cuthbertson, 

Nitzsche and O’Sullivan 2010, the results of this study also suggest that it may be possible 

to use past risk-adjusted fund performance information, in the investigated fund 

markets, to select future “losing” and “winning” funds relative to each other, and 

especially to avoid the previously and persistently significantly poorly performing funds. 

Overall, the results of this study seem to be consistent with discussed theories such as 

the one by Berk and Green (2004). Which suggests there are differential levels of skill 

among active funds that investors can learn about, but also a lack of being able to obtain 

long-term significant positive risk-adjusted returns after fees from this information, due 
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to the often-found positive performance-flow relationship among funds which 

deteriorates future performances of the previous best funds. Other possible reasons for 

the found lack of net positive risk-adjusted returns and absolute persistence, could relate 

to discussed agency issues among funds (as also discussed by e.g., Vidal-Garcia et. al. 

2015). The found evidence of generally poor risk-adjusted fund performance after fees, 

and weak signs of absolute persistence, also support the notions by Grossman and 

Stiglitz (1980) regarding a sort of disequilibrium in equilibrium of markets. In which 

truly skilled and informed managers can make back costs and reap a fair compensation, 

but not sufficiently enough to enable long run significant risk-adjusted net return for 

investors, as also suggested in other theories regarding the efficiency of markets.  

8.4 Robustness and sensitivity discussion 

Multiple measures have been taken in this study to try and strengthen the robustness of 

the results and inferences of persistence as well as to help identify aspects to which the 

results and inferences are sensitive too. There are however still aspects in which the 

results and conclusions are quite sensitive, and factors that may influence the robustness 

of the results and conclusions negatively, which now will be shortly discussed.  

For increased robustness in estimated performances, and persistence results, two 

different risk-adjusted performance measures have been used to grasp the dependency 

of the found persistence on used performance measures (which does seem to influence 

the found persistence, but to a limited degree in this study). The daily frequency of return 

data also helps enable robustness and statistical appropriateness of the performance 

models estimated over relatively short time horizons. To avoid major issues arising from 

the potential presence of heteroscedasticity and autocorrelation found in the used 

regressions, autocorrelation and heteroscedastic consistent standard errors were used 

for said models. Instead of using local market factors in the performance regressions, 

models were also run using a European market factor, which however showed 

significantly worse fit for the data, so the used local market factors seemed more suitable 

for robust alphas. To ensure increased robustness and less dependence of persistence 

results on a single time-horizon or method, both shorter and longer time-horizons were 

used for investigating persistence and multiple methods for measuring persistence. The 

effects of these can be seen as the evidence of persistence vary clearly between time-

horizons and slightly between methodologies, with a lot of commonalities between the 

results and inferences from the different methodologies and time-horizons as well. 

Furthermore, utilizing both the full sample period and split sample periods, was done to 
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investigate to which degree the found evidence of persistence varies or depends on the 

investigated sample periods. The investigated sample periods can be seen to clearly 

influence the found evidence and conclusions of persistence and performance, while the 

persistence results also have a lot in common between the sample periods. 

There are still of course aspects for which the found results may be quite sensitive too 

and which may negatively impact the robustness of the results, that are not accounted 

for or tested. The use of European factors as proxies in the six-factor model, instead local 

market factors, may influence the accuracy or lead to misspecifications or biases in the 

estimated fund alphas and therefore the persistence results. The same potential issues 

also apply to using USD as the measurement currency across the data, due to exchange 

rates fluctuations and differences for the studied fund markets. Deviations from normal 

distributions found for the daily fund return samples may also have negative effects on 

the statistical robustness of the results. The ranking portfolio alphas estimated in this 

study from using long concatenated time-series of returns may also be quite sensitive to 

alternative ways of risk-adjustment measurement, for example instead using time 

varying performance models or other forms of conditional performance models (as 

shown and discussed by e.g., Bollen and Busse 2005). One important remark, that is also 

pointed out by multiple similar previous studies (see e.g., Carhart 1997 or Flam and 

Vestman 2014), is that there may be model misspecifications for persistence measures 

when estimating both the ranking and subsequent post-ranking performances using the 

same performance models (as in this study). Since any potential biases or issues in the 

used performance models (e.g., omitted variables) affect both ranking and post-ranking 

performance estimates and therefore can lead to faulty or biased inferences of 

persistence. Therefore, as pointed out by Carhart 1997, any evidence found of persistence 

in risk-adjusted fund performances inevitably relies on and is quite sensitive to the 

efficiency and possible misspecifications of the used asset pricing models and suffers 

from the joint-hypothesis problem. It is also difficult to assess or confirm to what extent 

found evidence of the strongest or weakest fund performances and their persistence in 

this study may be due to luck instead of genuine skill of the funds, without performing 

any bootstrapping simulations of the measured alphas, which of course could influence 

robustness of the results and conclusions. These non-accounted for aspects and factors, 

which may influence robustness of the results, are also all interesting suggestions and 

ideas for future research and extensions of this papers topic. It would also be further 

interesting to investigate or research the potential performance-flow relationship of the 

Nordic funds and to what degree this influences fund performances and persistence. 
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8.5 Conclusions 

The purpose of this study was to investigate the risk-adjusted performance persistence 

of the Nordic domestic active equity fund sample, over the different sample periods. This 

was done using three different time-horizons over which persistence was measured and 

three different persistence methods. The results of general countrywide risk-adjusted 

fund performance in this study indicate of broadly neutral, negative, or very weak 

positive risk-adjusted fund performance after fees, across countries and sample periods, 

with few exceptions. The split sample period results are in line with this, but with 

generally stronger estimated performances for the first half of the sample period and 

weaker performances for the second half. The found performance results are broadly in 

line with similar presented previous Nordic fund performance research.  

In this study the Nordic fund sample shows evidence of quite significant relative risk-

adjusted performance persistence across the countries, for some of the used time 

horizons (evidence differs between countries and time-horizons), with the strongest 

evidence primarily found for the longest time horizon utilized, but also for the shorter 

time horizons in some countries however often to a smaller extent. The results of the 

different persistence methodologies generally support each other’s conclusions, as do the 

split sample period results, but the found evidence of persistence seems to be somewhat 

weaker during the first half of the sample period and stronger during the second half. 

The found persistence results therefore also to some extent seem dependent on and 

influenced by the investigated country, time horizon, and sample period. The economic 

value or significance of the found persistence (“absolute persistence”) seems generally 

weak across the countries, with little evidence of continued persistent significant positive 

risk-adjusted performance for the previously best performing funds, but with stronger 

evidence of persistent significant negative risk-adjusted performance for the previously 

worst performing funds. The found evidence of persistence also seems to be primarily 

concentrated among the persistence of previously poorly performing funds, across 

methodologies. 

The persistence results in this study are broadly in line with similar presented previous 

research, but with some contradicting results as well. Overall, the results of this study 

support theories of the active management industry as that of Berk and Green (2004) as 

well as theories regarding informational efficiency and market equilibrium such as by 

Grossman and Stiglitz (1980) and other theories of market efficiency. 
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APPENDIX 1 RECURSIVE PORTFOLIO FACTOR COEFFICIENTS 

 

Sweden CAPM coefficients Norway CAPM coefficients 
Denmark CAPM 

coefficients 
Finland CAPM 

coefficients 

Ranking portfolio: 1 2 3 4 5 1 2 3 4 5 1 2 3 1 2 3 

6 months 6 months 6 months 6 months 

b(Mkt) 0.81 0.86 0.84 0.84 0.81 0.86 0.89 0.93 0.92 0.90 0.97 0.94 0.90 0.94 0.85 0.82 

12 months 12 months 12 months 12 months 

b(Mkt) 0.79 0.85 0.86 0.85 0.80 0.83 0.92 0.93 0.91 0.89 0.92 0.95 0.90 0.83 0.90 0.81 

24 months 24 months 24 months 24 months 

b(Mkt) 0.83 0.86 0.85 0.84 0.80 0.88 0.95 0.89 0.91 0.88 0.94 0.92 0.96 0.88 0.84 0.92 

Sweden 6-factor coefficients Norway 6-factor coefficients 
Denmark 6-factor 

coefficients 
Finland 6-factor 

coefficients 
Ranking 

portfolio: 
1 2 3 4 5 1 2 3 4 5 1 2 3 1 2 3 

6 months 6 months 6 months 6 months 

b(Mkt) 0.89 0.90 0.90 0.90 0.88 0.85 0.92 0.95 0.92 0.90 0.96 0.95 0.92 0.91 0.90 0.89 

b(SMB) 0.46 0.40 0.42 0.42 0.49 0.16 0.08 0.08 0.09 0.13 0.24 0.19 0.27 0.44 0.46 0.47 

b(HML) 0.00 -0.01 0.03 0.01 0.00 0.04 -0.03 0.01 0.01 0.02 0.15 0.15 0.11 0.03 0.03 0.01 

b(RMW) -0.14 -0.17 -0.13 -0.15 -0.15 -0.21 -0.15 -0.12 -0.12 -0.10 0.10 0.15 0.11 -0.15 -0.11 -0.17 

b(CMA) -0.23 -0.26 -0.27 -0.28 -0.37 -0.04 -0.05 -0.11 -0.11 -0.23 -0.07 -0.01 -0.10 -0.21 -0.17 -0.26 

b(MOM) -0.04 -0.06 -0.06 -0.06 -0.05 0.05 -0.01 -0.03 -0.06 -0.06 0.00 -0.03 -0.02 -0.02 -0.04 -0.04 

12 months 12 months 12 months 12 months 

b(Mkt) 0.87 0.89 0.89 0.90 0.87 0.88 0.91 0.92 0.89 0.90 0.93 0.98 0.93 0.89 0.91 0.88 

b(SMB) 0.45 0.39 0.38 0.40 0.52 0.19 0.07 0.05 0.08 0.11 0.23 0.21 0.28 0.44 0.44 0.50 

b(HML) 0.02 0.01 0.03 -0.01 0.03 -0.01 -0.03 0.00 0.04 -0.02 0.11 0.17 0.18 0.04 -0.02 0.04 

b(RMW) -0.10 -0.11 -0.12 -0.19 -0.12 -0.15 -0.21 -0.12 -0.15 -0.17 0.10 0.14 0.12 -0.14 -0.13 -0.12 

b(CMA) -0.24 -0.19 -0.22 -0.29 -0.25 -0.10 -0.06 -0.05 -0.08 -0.22 -0.01 -0.04 -0.11 -0.15 -0.18 -0.20 

b(MOM) -0.07 -0.09 -0.08 -0.08 -0.09 0.01 0.01 -0.04 -0.03 -0.07 -0.02 -0.01 -0.01 -0.02 -0.08 -0.05 

24 months 24 months 24 months 24 months 

b(Mkt) 0.88 0.91 0.91 0.90 0.87 0.91 0.94 0.91 0.90 0.88 0.95 0.96 0.97 0.91 0.91 0.88 

b(SMB) 0.38 0.42 0.39 0.42 0.50 0.15 0.10 0.10 0.08 0.16 0.21 0.23 0.25 0.44 0.44 0.51 

b(HML) 0.02 0.07 0.02 0.06 0.02 -0.01 0.06 -0.01 0.01 0.04 0.14 0.11 0.08 0.06 0.07 0.06 

b(RMW) -0.16 -0.12 -0.17 -0.12 -0.16 -0.09 -0.07 -0.22 -0.17 -0.21 0.11 0.12 0.05 -0.15 -0.08 -0.12 

b(CMA) -0.18 -0.24 -0.21 -0.26 -0.31 -0.06 -0.12 -0.06 -0.11 -0.11 -0.08 -0.05 -0.11 -0.10 -0.15 -0.17 

b(MOM) -0.05 -0.06 -0.07 -0.06 -0.03 -0.01 -0.04 0.00 -0.02 -0.04 0.02 -0.02 -0.04 0.01 -0.03 -0.04 
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APPENDIX 2 SPLIT SAMPLE PERSISTENCE RESULTS 

The following appendix tables present results from the same methodologies regarding performance persistence that were 

used and presented over the full sample period of 20 years, but for the split sample periods covering the first and last half 

of the full sample period separately. All the methodologies and measurement horizons are utilized in precisely the same 

way as for those done over the entire sample period. First presented are the split sample results from the cross-sectional 

regressions, secondly the recursive ranking portfolio risk-adjusted returns and lastly those from repeat performers.  

Table 23 Persistence results from Cross-sectional regressions (split sample periods) 

The following two tables present the average slope coefficients from the cross-sectional regressions of lagged fund 

performance, for the first half of the full sample period and for the second half separately. The average slope coefficients 

and its relating statistics are presented for both performance measures (shown in the first column as CAPM alpha or 6-

factor alpha) and for all three utilized measurement periods. Each average slope coefficients t-statistic and the percentage 

of positive slope coefficients in the underlying individual period over period cross-sectional regressions is presented after 

the average slope coefficients. Three stars (***), two stars, and one star indicates statistical significance of the slope 

coefficient at 1%, 5% and 10% respectively. 

First half of sample period (1.1.2000-31.12.2009) 

 Sweden Norway Denmark Finland 

  6m 12m 24m 6m 12m 24m 6m 12m 24m 6m 12m 24m 

CAPM alpha 0.13 0.14 0.11 0.15* 0.12 0.04 0.31** 0.48** -0.05 0.15 0.08 0.34*** 

t-stat 1.36 0.78 1.19 1.79 0.77 0.23 2.33 2.54 -0.21 1.01 0.56 9.75 

Fraction of positive b 
coefficients 

65 % 50 % 80 % 60 % 60 % 60 % 75 % 80 % 40 % 60 % 70 % 100 % 

6-Factor alpha -0.03 -0.002 -0.06 0.20** -0.04 0.10 0.15 0.21* -0.07 -0.01 0.06 0.37** 

t-stat -0.37 -0.02 -0.44 2.41 -0.34 0.63 1.28 1.84 -0.30 -0.05 0.47 7.69 

Fraction of positive b 
coefficients 

55 % 50 % 40 % 70 % 60 % 60 % 60 % 80 % 80 % 55 % 60 % 100 % 

             

Second half of sample period (1.1.2010-31.12.2019) 

 Sweden Norway Denmark Finland 

  6m 12m 24m 6m 12m 24m 6m 12m 24m 6m 12m 24m 

CAPM alpha 0.08 0.17 0.59** 0.18** -0.03 0.41* 0.01 0.36*** 0.39* 0.08 0.12 0.55*** 

t-stat 0.65 1.37 2.76 2.32 -0.48 2.01 0.09 3.43 2.05 0.96 1.07 4.01 

Fraction of positive b 
coefficients 

40 % 70 % 83 % 70 % 40 % 83 % 50 % 90 % 83 % 55 % 70 % 100 % 

6-Factor alpha 0.13 0.16** 0.45** 0.16** -0.05 0.47*** 0.01 0.34*** 0.42** 0.15* 0.20 0.30* 

t-stat 1.10 2.42 2.57 2.17 -0.72 2.80 0.16 3.22 2.31 1.96 1.45 1.93 

Fraction of positive b 
coefficients 

48 % 80 % 100 % 65 % 40 % 83 % 62 % 80 % 67 % 70 % 70 % 83 % 
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Table 24 Persistence results from recursive ranking portfolios for first half of the sample period 

 
 
 

  Sweden 6-Factor Sweden CAPM 

  Ranking portfolio: 1 2 3 4 5 1 2 3 4 5 

6-Months 
alpha -0.000060 -0.000006 -0.000058 -0.000048 0.000002 -0.000149* -0.000126** -0.000083 -0.000141** -0.000092 

𝑹𝟐 0.85 0.86 0.86 0.85 0.84 0.80 0.84 0.82 0.83 0.83 

12-Months 
alpha -0.000068 -0.000034 -0.000067 -0.000102* -0.000083 -0.000109 -0.000152** -0.000125** -0.000107* -0.000052 

𝑹𝟐 0.86 0.86 0.87 0.86 0.83 0.79 0.83 0.84 0.84 0.83 

24-Months 
alpha -0.000059 -0.000099 -0.000092 -0.000054 0.000007 -0.000098 -0.000096 -0.000083 -0.000044 -0.000005 

𝑹𝟐 0.88 0.87 0.87 0.87 0.87 0.85 0.84 0.85 0.85 0.86 

  Norway 6-Factor Norway CAPM 

  Ranking portfolio: 1 2 3 4 5 1 2 3 4 5 

6-Months 
alpha 0.000015 0.000094 0.000058 0.000013 0.000136* -0.000001 0.000029 -0.000008 0.000011 0.000062 

𝑹𝟐 0.90 0.96 0.96 0.95 0.93 0.91 0.95 0.96 0.95 0.93 

12-Months 
alpha 0.000060 0.000087 0.000050 0.000019 0.000082 0.000006 0.000067 0.000008 0.000058 0.000040 

𝑹𝟐 0.92 0.95 0.96 0.95 0.93 0.91 0.96 0.96 0.95 0.93 

24-Months 
alpha 0.000060 0.000078 0.000049 0.000077 0.000114 0.000050 0.000045 0.000086 0.000068 0.000091 

𝑹𝟐 0.96 0.97 0.95 0.95 0.92 0.94 0.97 0.95 0.95 0.92 

  Denmark 6-Factor Denmark CAPM 

  Ranking portfolio:   1 2 3     1 2 3   

6-Months 
alpha  -0.000167*** -0.000140*** -0.000092**     -0.000136*** -0.000121** -0.000040   

𝑹𝟐   0.82 0.88 0.83     0.79 0.82 0.85   

12-Months 
alpha   -0.000188*** -0.000087*** -0.000102**     -0.000147** -0.000093** -0.000057   

𝑹𝟐   0.82 0.89 0.83     0.81 0.86 0.82   

24-Months alpha 
  -0.000115** -0.000153*** -0.000084*     -0.000121 -0.000105* 

 
-0.000056 

 

  

𝑹𝟐   0.84 0.88 0.89     0.88 0.84 0.86   

  Finland 6-Factor Finland CAPM 

  Ranking portfolio:   1 2 3     1 2 3   

6-Months 
alpha  0.000019 0.000005 0.000031     -0.000088 -0.000008 -0.000013   

𝑹𝟐   0.79 0.78 0.77     0.73 0.75 0.74   

12-Months 
alpha   -0.000021 -0.000003 0.000015     -0.000082 0.000021 0.000024   

𝑹𝟐   0.79 0.80 0.75     0.71 0.75 0.76   

24-Months 
alpha   -0.000097* -0.000012 0.000048     0.000005 0.000030 0.000132*   

𝑹𝟐   0.82 0.84 0.77     0.77 0.77 0.76   
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Table 25 Persistence results from recursive ranking portfolios for second half of the sample period 

  Sweden 6-Factor Sweden CAPM 
  Ranking portfolio: 1 2 3 4 5 1 2 3 4 5 

6-Months alpha -0.000036 0.000010 -0.000036 -0.000031 0.000057 0.000010 -0.000009 0.000005 0.000032 0.000091 

𝑹𝟐 0.93 0.93 0.92 0.92 0.91 0.91 0.91 0.91 0.91 0.87 

12-Months 
alpha -0.000035 -0.000017 -0.000004 0.000023 0.000035 -0.000029 -0.000008 0.000070 0.000020 0.000128** 

𝑹𝟐 0.90 0.92 0.93 0.93 0.90 0.91 0.91 0.89 0.91 0.87 

24-Months 
alpha -0.000079** -0.000020 -0.000044 -0.000011 0.000091* -0.000059 -0.000042 -0.000002 0.000030 0.000179** 

𝑹𝟐 0.93 0.92 0.92 0.93 0.90 0.90 0.90 0.90 0.92 0.85 

  Norway 6-Factor Norway CAPM 

  Ranking portfolio: 1 2 3 4 5 1 2 3 4 5 

6-Months 
alpha -0.000015 -0.000028 0.000059 0.000010 0.000026 -0.000016 -0.000033 -0.000006 0.000070 0.000047 

𝑹𝟐 0.96 0.98 0.98 0.96 0.95 0.96 0.97 0.97 0.97 0.94 

12-Months 
alpha 0.000015 0.000011 0.000040 0.000068* 0.000052 0.000009 0.000015 0.000014 0.000039 0.000019 

𝑹𝟐 0.95 0.97 0.97 0.96 0.95 0.95 0.97 0.97 0.96 0.94 

24-Months 
alpha -0.000108* -0.000033 0.000032 0.000024 0.000096 -0.000081 -0.000005 0.000015 0.000023 0.000090 

𝑹𝟐 0.95 0.97 0.97 0.97 0.95 0.94 0.97 0.97 0.97 0.94 

  Denmark 6-Factor Denmark CAPM 

  Ranking portfolio:   1 2 3     1 2 3   

6-Months 
alpha  -0.000183*** -0.000083** -0.000118**     -0.000159*** -0.000085* -0.000121**   

𝑹𝟐   0.91 0.89 0.88     0.89 0.89 0.87   

12-Months 
alpha   -0.000170*** -0.000144** -0.000096*     -0.000123** -0.000154*** -0.000046   

𝑹𝟐   0.87 0.90 0.89     0.87 0.89 0.88   

24-Months 
alpha   -0.000203*** -0.000126** -0.000070*     -0.000197*** -0.000120*** -0.000098*   

𝑹𝟐   0.88 0.89 0.88     0.88 0.89 0.86   

  Finland 6-Factor Finland CAPM 

  Ranking portfolio:   1 2 3     1 2 3   

6-Months alpha 
 -0.000117*** -0.000092* -0.000077     -0.000074 -0.000114** -0.000032   

𝑹𝟐   0.90 0.91 0.89     0.88 0.89 0.87   

12-Months alpha   -0.000142*** -0.000095** -0.000052     -0.000105** -0.000093* 0.000014   

𝑹𝟐   0.89 0.91 0.88     0.91 0.88 0.81   

24-Months alpha   -0.000160*** -0.000084* -0.000039     -0.000126*** -0.000046 -0.000015   

𝑹𝟐   0.92 0.91 0.87     0.90 0.87 0.87   
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Table 26 Persistence results from repeat performers (split sample periods) 

 First half of sample period   Second half of sample period 

  
  WW LL LW WL CPR LOR 

z-stat 
(LOR) 

Chi-
Square 

    WW LL LW WL CPR LOR 
z-stat 
(LOR) 

Chi-
Square 

  Sweden   Sweden 

6-months 
CAPM alpha 371 437 423 423 0.91 -0.10 -1 1.01   CAPM Alpha 368 434 393 409 0.99 -0.01 -0.06 0 

6-Factor alpha 352 422 441 439 0.77 -0.26 -2.7*** 7.20***   6-Factor Alpha 376 412 402 414 0.93 -0.07 -0.71 0.51 

12-months 
CAPM alpha 174 233 145 169 1.65 0.50 3.3*** 11.15***   CAPM Alpha 210 263 154 160 2.24 0.81 5.52*** 30.99*** 

6-Factor alpha 158 216 169 178 1.13 0.13 0.84 0.7   6-Factor Alpha 198 264 158 167 1.98 0.68 4.70*** 22.31*** 

24-months 
CAPM alpha 86 137 66 86 2.08 0.73 3.41*** 11.81***   CAPM Alpha 96 142 45 67 4.52 1.51 6.45*** 43.92*** 

6-Factor alpha 84 115 80 96 1.26 0.23 1.09 1.21   6-Factor Alpha 94 115 63 78 2.20 0.79 3.59*** 13.11*** 

  Norway   Norway 

6-months 
CAPM alpha 191 220 178 180 1.31 0.27 1.87** 3.51*   CAPM Alpha 191 217 166 162 1.54 0.43 2.91*** 8.52*** 

6-Factor alpha 180 218 184 187 1.14 0.13 0.9 0.82   6-Factor Alpha 196 216 164 160 1.61 0.48 3.21*** 10.41*** 

12-months 
CAPM alpha 83 110 97 90 1.05 0.04 0.21 0.04   CAPM Alpha 84 83 70 83 1.20 0.18 0.81 0.66 

6-Factor alpha 69 103 110 98 0.66 -0.42 -1.99** 4.00**   6-Factor Alpha 89 71 73 87 0.99 -0.01 -0.02 0 

24-months 
CAPM alpha 43 61 42 38 1.64 0.50 1.65** 2.76*   CAPM Alpha 42 51 32 39 1.72 0.54 1.70** 2.92* 

6-Factor alpha 39 69 42 34 1.88 0.63 2.07** 4.34**   6-Factor Alpha 48 54 27 35 2.74 1.01 3.11*** 9.91*** 

  Finland   Finland 

6-months 
CAPM alpha 120 121 111 115 1.14 0.13 0.69 0.48   CAPM Alpha 157 148 127 125 1.46 0.38 2.43*** 5.01** 

6-Factor alpha 105 119 122 121 0.85 -0.17 -0.89 0.8   6-Factor Alpha 154 144 132 127 1.32 0.28 1.64** 2.71* 

12-months 
CAPM alpha 52 55 45 50 1.27 0.24 0.85 0.72   CAPM Alpha 69 82 59 65 1.48 0.39 1.73** 2.97* 

6-Factor alpha 57 53 45 47 1.43 0.36 1.29* 1.59   6-Factor Alpha 82 77 56 60 1.88 0.63 2.58*** 6.72*** 

24-months 
CAPM alpha 32 44 17 19 4.36 1.47 3.62*** 13.72***   CAPM Alpha 40 42 22 19 4.02 1.39 3.62*** 13.71*** 

6-Factor alpha 35 37 20 20 3.24 1.17 2.97*** 9.12***   6-Factor Alpha 40 37 23 23 2.80 1.03 2.75*** 7.78*** 

  Denmark   Denmark 

6-months 
CAPM alpha 149 132 92 93 2.30 0.83 4.39*** 19.57***   CAPM Alpha 146 154 111 113 1.79 0.58 3.30*** 10.99*** 

6-Factor alpha 124 123 107 112 1.27 0.24 1.298* 1.68   6-Factor Alpha 136 142 121 125 1.28 0.24 1.39* 1.95 

12-months 
CAPM alpha 50 61 41 47 1.58 0.46 1.60** 2.58*   CAPM Alpha 74 98 41 43 4.11 1.41 5.29*** 29.24*** 

6-Factor alpha 57 50 46 46 1.35 0.30 1.04 1.09   6-Factor Alpha 75 88 43 50 3.07 1.12 4.30*** 19.01*** 

24-months 
CAPM alpha 26 26 21 30 1.07 0.07 0.17 0.03   CAPM Alpha 36 52 19 16 6.16 1.82 4.51*** 21.90*** 

6-Factor alpha 30 25 22 26 1.31 0.27 0.68 0.46   6-Factor Alpha 34 47 21 21 3.62 1.29 3.37*** 11.77*** 


