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Abstract 1 

 

Abstract  
This study examines to what extent risk-adjusted performance, risk, and sector allocation differ between fe-

male- and male-managed equity funds in Asia, Europe, and North America in 2008-2020 disaggregated into 

five time periods. The aim is to contribute with empirical findings to the gender diversity debate within the 

fund management industry. Risk-adjusted performance, measured as Sharpe Ratio, risk, measured as standard 

deviation, and sector allocation between individual female- and male fund managers are investigated. Further, 

the risk-adjusted performance of team-managed funds with different gender compositions is assessed. For both 

single- as well as team-managed funds, potential differences are examined by means of statistical tests, sup-

ported by relevant theories as well as qualitative interpretations. In support of the findings from existing liter-

ature on fund managers, the majority of the results show no significant difference between the risk-adjusted 

performance and risk of individual female- and male fund managers. However, a pattern of lower risk for 

female fund managers in bear markets is identified. Further, the results show a tendency for individual female 

fund managers to have a higher allocation to technology and a lower allocation to industrials, energy, and 

financial services compared to their male counterparts. For team-managed funds, most of the results are insig-

nificant, however some evidence of a higher performance of all-male teams compared to mixed- and all-female 

teams in North America and Europe is found. Finally, the findings of no difference in performance between 

individual female- and male fund managers provide motivation for a discussion of the presence of women 

within the industry. 
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1 Introduction  
In recent years the focus on gender diversity has increased significantly and especially issues relating to gender 

equality have been highly debated throughout the world. For some countries, the fight for gender equality 

concentrates around access to fundamental rights for women while in other, more developed, countries the 

debate revolves around issues such as equal pay and representation within industries and management. Many 

initiatives have been made to increase the presence of women on job markets and to increase investments into 

female entrepreneurs and businesses (International Finance Corporation, 2017). Initiatives such as gender quo-

tas, talent crews, and IT programs have also been used within finance to address the underrepresentation of 

women within the industry which, to this day, still is dominated by men.  

 

For example, on September 25, 2020 the Danish financial paper Børsen brought an article revolving around 

the presence (or absence) of female fund managers in Denmark. According to the article, only 8 % of the 

Danish fund managers are female (Christensen, 2020). Furthermore, Sargis & Wing (2018) state that men 

gained 85-90 % of net new portfolio manager roles since 1990 in the US, while the number of women leaving 

and entering the industry is unchanged. Further, data from Goldman Sachs Group Inc. show that the women 

present in this industry manage only 2% of its total assets (Wang, 2020). This is, however, despite the fact that 

above 50% of all finance graduates in the US are women (Bair, 2016) and that nearly 50% of all entry-level 

positions within finance are held by women (French, 2021). Hence, while the financial industry has increased 

its focus on the employment of women, the results are still yet to be seen.  

 

Nevertheless, women, professionally as well as privately, have shown a notably higher interest in the financial 

industry. According to Zakrzewski et al. (2020), women’s wealth is increasing with $5 trillion globally every 

year – significantly higher than in the past and following a trend higher than the wealth market in general. 

Further, more women are investing and are investing a larger amount each year (I. Schmidt, 2021), which is 

also illustrated by the fact that for the Danish subsidiary of the investment Platform Nordnet AB, the growth 

of women on the platform was 89% in 2020 compared to only 58% for men (Nordnet, 2020). This points to 

what could be a tendency for women to have a higher interest in investing which may impact the employment 

of women within the investment industry.  

 

The natural question arising from the combination of underrepresentation and increased interest is: what can 

explain the lack of women employed within the investment industry? Some literature points to traditional 

gender roles being an explanatory factor. This is evident through the fact that women with children are asso-

ciated with lower career success while men with children are associated with higher career success 

(Kirchmeyer, 2002). However, testimonials from women within the industry also point to women not seeking 
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employment opportunities within the industry due to expectations of incompatibility between job requirements 

and family life (Christensen, 2020). Hence, the discussion about how to attract more women to the fund man-

agement industry is more nuanced than women being excluded from job opportunities. It also includes women 

not seeking the opportunities available to them. 

 

While the topic of gender diversity, and the perhaps unexploited potential of women, has gained increased 

interest over the last period, research on the topic still shows contradicting evidence of performance differences 

between genders (Aggarwal & Boyson, 2016; Bliss & Potter, 2002). Evidence pointing to a difference in in-

vestment performance between men and women has been found when researching private investors (Barber 

& Odean, 2001; Bliss & Potter, 2002), however, several studies conclude that this difference diminishes when 

studying professional investors (Atkinson, Baird, & Frye, 2003; Niessen & Ruenzi, 2007). Further, many stud-

ies have been conducted in order to determine whether increasing the gender diversity on teams implies an 

improvement of performance. Literature on teams, in general, suggests that a higher degree of gender diversity 

on teams implies better performance (Herring, 2009; Hoogendoorn, Oosterbeek, & Van Praag, 2013; Krishnan 

& Park, 2005). However, not much research has been conducted with regards to gender diversity and fund 

management teams.  

 

This paper contributes to prior research by comparing the risk-adjusted performance, measured as Sharpe Ra-

tio, of female- and male fund managers within three regions: Asia, Europe, and North America collected from 

Morningstar Direct. The purpose is to provide results which can enable a further discussion of the presence of 

women within the fund management industry. The psychological differences between men and women will be 

outlined, discussed, and related to investor behavior to deepen the insights gained. Croson & Gneezy (2009) 

as well as Buser, Grimalda, Putterman, & van der Weele (2020) have found that men tend to be less risk-averse 

and more overconfident compared to women. Two psychological traits which, to a large extent, can have an 

impact on investor behavior and performance. Hence, this study will provide further insights to this debate by 

studying whether the male- and female fund managers in the sample differ in terms of risk aversion and relate 

this to other concepts within behavioral finance.  

 

Hübler & Menkhoff (2011) have found that female fund managers tend to manage smaller portfolios than their 

counterparts, but the specific allocation strategies of the two genders are still yet to be thoroughly explored. 

Therefore, this study further investigates how the sector allocation of female- and male fund managers differs 

in the three regions over time and whether this can explain possible differences in performance. Lastly, in 

order to enable a more nuanced debate of the impact of gender diversity on team performance, the performance 

of gender diverse management teams relative to non-diverse teams will be examined and discussed with re-

gards to the advantages and disadvantages of team management of funds. This is further done with the purpose 
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of providing useful empirical evidence to a fund management industry which, to an increasing extent, shows 

a preference for fund management teams. 

1.1 Research question 

The purpose of this study is to contribute to the gender diversity debate within fund management by examining 

selected aspects of investment performance and -behavior of female fund managers relative to male fund man-

agers. In order to investigate this matter, the study seeks to identify, analyze, and reflect upon differences in 

risk-adjusted performance, risk, and sector allocation of individual male- and female fund managers. Further-

more, the study seeks to examine differences in the risk-adjusted performance of fund management teams with 

different gender compositions. By means of quantitative empirical analyses, backed by relevant theories and 

qualitative interpretations, the aim of the study is to reach a conclusion regarding the following matters: 1) the 

existence of statistically significant differences in risk-adjusted performance, risk, and sector allocation of 

individual fund managers, 2) the existence of statistically significant differences in risk-adjusted performance 

of fund management teams with different gender compositions, and 3) the possible explanations behind the 

obtained results. This leads to the following research question:  

To what extent do the risk-adjusted performance, risk, and sector allocation differ between female- 

and male-managed funds within Asia, Europe, and North America in the time periods 2008-2010, 

2011-2013, 2014-2016, 2017-2019, and 2020?  

The above research question is further divided into the following sub questions about individual fund managers 

and funds managed by teams:  

(i)  How do funds managed by individual female fund managers differ in terms of risk-adjusted 

 performance, measured as Sharpe Ratio, and risk, measured as standard deviation, relative to 

 individual male fund managers? 

(ii) Do funds managed by individual female fund managers invest differently than funds managed by in-

dividual male fund managers in terms of sector allocation in 2008-2010 and 2017-2019?  

(iii) How do funds managed by teams composed of all-female managers, all-male managers, or a mix 

hereof differ in terms of risk-adjusted performance measured as Sharpe Ratio? 
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1.2 Scope of the paper / Delimitations 
To prepare a satisfying answer to the above research question, delimitations have been deemed necessary. The 

delimitations concretize this study's central focus on gender differences among fund managers and are essential 

to ensure a comparable, homogenous data sample in which it is possible to credit the performance of the fund 

to a specific fund manager. First, the study is delimited to three regions: Asia, Europe, and North America. 

The delimitation into these three regions is due to the well-developed financial markets and fund management 

industries in these three regions. Dividing into regions, instead of applying a global focus, is done in order to 

account for regional differences and further to investigate the regional differences among fund managers. For 

Asia, data for Japan, China, and Taiwan is excluded due to gender neutral first names. The data of this study 

is furthermore delimited to 13 years, from 2008 to 2020, which is further disaggregated into five time periods 

to examine differences between periods with different market conditions.  

 

An additional delimitation of this study is to only include open-ended equity funds registered in Morningstar 

Direct (both surviving and non-surviving funds), which sums to 174,738 funds for all three regions. However, 

a broad range of selection criteria is further applied to the data in order to answer the research question based 

on reliable and comparable data. This results in a total of 15,506 funds across all data sets. For each of the time 

periods, a fund is only included in the data set if the fund manager has been managing the fund for more than 

80% of the time period in question, which leads to a further delimitation of funds in each time period. This 

delimitation is one of the strictest in this study, nevertheless it is deemed important to be able to credit the fund 

manager for the performance of the fund. This method is applied for both single-managed- and team-managed 

funds. For team-managed funds, funds are only included if two or more managers have been managing the 

fund for more than 80% of the time period in question. Thus, funds with only one manager abiding by the 80% 

threshold are excluded from the data set. Further, the impact of team size as well as the degree of gender 

diversity on teams are not controlled for and possible relationships between these factors and risk-adjusted 

performance are therefore not included in the study.  

 

Regarding the test results for the risk-adjusted performance and risk, the results are solely based on return data. 

Thus, this study does not control for other explanatory factors of the performance and risk of each fund. The 

purpose is to exclusively test the risk-adjusted performance, measured as Sharpe Ratio, to examine whether a 

difference can be identified between the two genders. Thus, determining specific explanations of the possible 

differences in performance is outside the scope of this paper.  
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1.3 Structure of the study  
This study is composed of six parts, which are divided into eight sections, as illustrated in figure 1 below.  

First part is the introduction of the study which includes the introduction of the problem, the research ques-

tion, the scope and structure of the study, as well as the history of fund markets.  

Second part is composed firstly of a theoretical background in which a theoretical foundation is laid and 

secondly of a literature review of previous studies on performance differences in terms of gender as well as 

literature regarding gender differences in behavior, the concept of glass ceiling, culture, and finally biases 

within fund databases and fund management studies.  

Third part outlines the methodology of the study and is composed of six components. The first component 

describes the research philosophy of the study while the hypotheses tested in the study are formulated in the 

second component. The applied methodology for data collection is described in the third component which 

leads into the fourth component which describes the risk-adjusted performance measure applied in the study. 

The fifth component outlines and describes the statistical methodology used to test the hypotheses and finally 

the reliability and validity of the study is assessed. 

Fourth part presents the empirical findings of the study through descriptive statistics followed by the results 

of the statistical tests presented in an order following the hypotheses formulation. 

Fifth part contains a discussion and qualitative interpretation of the findings relative to the findings of previ-

ous studies and further discusses possible explanations for the findings. Lastly, the discussion includes cri-

tiques and considerations relating to the study’s methodology.  

Sixth part is composed of a conclusion and perspectives relating to the results of the study 

Further, the study includes an abstract, a table of contents, a list of references, and appendices. 

 
Figure 1: Structure of the study. Source: own creation
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2 The history of fund markets 
As mutual funds constitute the main focus of this study and in order to provide a contextual foundation, the 

history of mutual funds and their development within the three regions will be outlined below. Further, the 

main advantages and disadvantages of mutual funds will be elaborated, and lastly existing literature regarding 

the performance of mutual funds and their managers will be presented. 

2.1 The history of mutual funds 
The first mutual fund was established in Boston back in 1924 (Fink, 2011; Hubbard et al., 2010), however, 

some consider the Societé Général de Belgique established by King William I of Belgium back in the early 

1800s to have provided the original foundation for mutual funds (Anderson, 2006). Later, other initiatives in 

Switzerland emerged and became particularly popular in England and Scotland in the period 1863-1887 

(Anderson, 2006; Fink, 2011). Hence, while structures resembling mutual funds were present in Europe at 

first, the mutual fund industry emerged with its current structure, in the US. Throughout the 1920s, mutual 

funds, both structured as closed- as well as open-ended, grew from one fund in 1924 to 19 funds in 1929 

(Hubbard et al., 2010). However, due to the stock market crash in 1929 as well as mismanagement and fraud, 

the fund industry suffered a major setback and throughout the period from 1930 to 1970, the growth of the 

industry was little although the interest in equity funds grew during the bear markets in the 1960s (Fernando, 

Klapper, Sulla, & Vittas, 2003). While the growth in the 1930s were little, legislative initiatives supporting the 

growth of mutual funds and the equity markets were made in this period. One of them was the establishment 

of the U.S Securities and Exchange Commission in 1934 which was established with the purpose of adminis-

tering the federal securities laws and had the power to impose specific requirements upon brokers and dealers 

(Anderson, 2006; Fink, 2011). Further, in 1936, a law ensuring favorable tax treatment for funds and their 

shareholders was decided upon (Fink, 2011). Finally, the Investment Company Act of 1940 was enacted. The 

act covered all investment companies with more than 50 security holders or companies who offered securities 

to the public and it has laid the foundation for the extensive growth which mutual funds have experienced from 

1980 up until today (Anderson, 2006). According to Hubbard et al. (2010), the net new inflow of money into 

mutual funds in the period from 1990 to 2007 was $45.0 trillion and the number of funds grew from 564 in 

1980 to 9029 in 2007.  Hence, today mutual funds are one of the most preferred investment products of Amer-

ican households, especially within retirement plans.  

 

While mutual funds have grown extensively and rapidly in the US, the development of the mutual fund indus-

try in European countries has been somewhat less linear. According to Fernando et al. (2003), one of the main 

reasons for this is less developed equity markets and high operating costs of mutual funds in non-Anglo-

American countries. In countries such as Greece, Italy, Spain, Austria, Belgium, The Netherlands, Portugal, 
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Switzerland, Sweden, and UK the mutual fund industry has developed rapidly and accounts for about 20-40% 

of GDP (Fernando et al., 2003).  However, several European countries continue to have less developed fund 

markets relative to the countries mentioned above. These countries include Denmark, Finland, Germany, and 

Norway. For Germany, this is partly due to investors investing in funds from Luxembourg due to tax consid-

erations. In general, Luxembourg is considerably the largest European country relative to the others in terms 

of development of the fund industry (Fernando et al., 2003). 

 

In terms of the fund industry development in Asia, one of the oldest fund markets is that of Japan, however, 

the size of the industry has decreased since the collapse of the Tokyo stock market in 1990 from 9% to 8% of 

GDP (Fernando et al., 2003).  Relatively well-developed markets are also present in Korea and Malaysia which 

have experienced a development similar to Japan. Korea had assets under management corresponding to 29% 

of GDP in the beginning of the 1990s, growing to 32% in 1994, while decreasing to 20% after the East Asian 

financial crisis in 1997 (Fernando et al., 2003). Similarly, the Malaysian fund market experienced rapid growth 

in the beginning of the 1990s with asset under management growing from 10% to 24% of GDP, however, the 

growth stopped in 1997 and ended at 9% of GDP (Fernando et al., 2003). For China, the mutual industry 

emerged in 1998 with the first six closed-ended funds starting to trade on domestic stock exchanges (Jinghan 

Chen, Xiao, & Cheng, 2007). However, the mutual fund market has been present in Hong Kong for longer and 

has grown from 16% of GDP in 1992 to 52% in 1998 (Fernando et al., 2003).  Later in 2001, open-ended funds 

emerged in China and today they are more preferred by Chinese investors than their closed-end counterparts. 

While the industry is still in its developing phase, it is growing rapidly and, according to Jinghan Chen et al. 

(2007), there were a total of 56 open-ended funds in China by the end of 2003 and 54 closed-ended funds who, 

together, had a net asset value of $20.94 billion.  

 

For India, the mutual fund industry emerged in 1963 through what is known as the Unit Trust of India (UTI) 

which was created with the objective of managing household savings and investing in capital markets to create 

industrial growth (Tripathy, 2007). The UTI grew and created returns over a period of 25 years and in 1989 

public banks and financial institutions were allowed to create mutual funds which they did throughout the late 

1980s and early 1990s and thereby contributing to further growth of the Indian mutual fund industry (P. 

Mishra, 2011). Later in 1993, the first mutual funds in the private sector were created after a change in legis-

lation, which started a rapid growth of both domestic- and foreign mutual funds in India with nearly 22% 

compounded annual growth over the last 10 years. According to Mishra (2011), the Indian mutual fund indus-

try ranks number 19 in the world and had 1,002 mutual fund schemes in 2008. Compared to the other Asian 

countries, the Indian fund management industry has grown from 6% of GDP in 2005 to 11% in 2009 and grew 

with 29% in period from 2004 to 2008. A growth which was only exceeded by China (P. Mishra, 2011). 

However, compared to the US and Europe, the Asian mutual fund market is still underdeveloped and accounts 
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for about only 13% of the total of tradeable shares and only about 30% of the total trading volume (Jinghan 

Chen et al., 2007).  

2.2 The argument for mutual funds 
Within mutual funds, investors pool their money to invest and the returns and expenses relating to this are then 

shared between them (Pozen, Hamacher, & Phillips, 2015). This allows investors to achieve a higher degree 

of diversification as they are able to invest in a wider range of securities than what they would be able to on 

their own. Hence, the risk for individual investors in the fund is reduced (Haslem, 2009). This higher degree 

of diversification can further be enhanced by investing in several funds. Furthermore, investors have access to 

the expertise of professional managers and can participate in investment strategies that might not be possible 

to follow for individual investors and perhaps also include access to securities which are not available for 

investors investing below a certain amount (Haslem, 2009; Pozen et al., 2015).  Finally, investing in a mutual 

fund ensures investors daily liquidity in the sense that they can buy and sell their investments on a daily basis 

with administrative convenience supplied by the fund which also have to live up to transparency and compa-

rability requirements imposed by the government (Haslem, 2009).  

 

Nonetheless, while the act of investing in a mutual fund has many advantages, it also entails several disad-

vantages. The most recognized and debated one relates to the fees which they charge investors. According to 

Pozen et al. (2015), the average investor paid 0.71% of the value of their fund assets in fees in 2013. Other 

disadvantages of investing in a mutual fund include the fact that the individual investors are incapable of 

controlling the timing of gains which would be an advantage in terms of taxes. This also means that the income 

from the investment is unpredictable, and finally the investment is the same for all investors in the fund and 

therefore not customized to the individual investor (Pozen et al., 2015).  

2.3 The performance of fund managers 
While the history and argument for funds have been outlined above, the following section will discuss existing 

literature regarding the performance of active mutual funds and their managers. A substantial number of re-

searchers have found that, in reality, fund managers are not able to outperform the market and are not able to 

compensate investors for the fees which they are charged (D. Blake & Timmermann, 1998; Jensen, 1968; 

Kryzanowki, Lalancette, & To, 1997; Malkiel, 1995). These studies have been measuring performance both 

on a gross return basis (Jensen, 1968) as well as on a risk-adjusted basis (Ackermann, McEnally, & 

Ravenscraft, 1999; D. Blake & Timmermann, 1998).  Other studies (Grinblatt & Titman, 1989) have taken a 

more holistic approach where expenses for the individual investor are taken into account. Evidence pointing 

to superior performance was found, however high fees for investors made the superior performance advantage 

disappear to individual investors (Grinblatt & Titman, 1989).  
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While several studies have found underperformance of active mutual funds for several reasons, other studies 

have concluded that managers are able to earn excess returns and possess enough private information to com-

pensate for the fees which they charge (Berkowitz & Kotowitz, 1993; Chang & Lewellen, 1984; Henriksson, 

1984; Ippolito, 1989).  

 

Hence, literature regarding the performance of active mutual funds and their managers are clustered into stud-

ies either suggesting that active mutual funds outperform the market and thus justify the fees which the funds 

charge or studies concluding that no outperformance is found and that investors would be better off investing 

in index funds or other investment vehicles.  
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3 Literature Review  
In the forthcoming, the relevant literature used in the study will be reviewed. In the first section, a theoretical 

foundation will be laid and in the second section previous studies of fund management performance, investor 

biases, glass ceiling as well as fund databases biases will be elaborated. The purpose of the review is to enable 

a later discussion of the study’s findings in a theoretical context.  

3.1 Theoretical background 

3.1.1 Efficient market hypothesis 

This study is based on theoretical insights from the field of behavioral finance which emerged as a critique of 

the efficient market hypothesis, defined in an unpublished study by Roberts in 1967 (cited in: Bodie, Kane, & 

Marcus, 2013; Brealey, Myers, & Allen, 2017; Shiller, 1999). The efficient market hypothesis (EMH) states 

that all available information should be incorporated into stock prices at all times and hence stock prices should 

be unpredictable and follow what is known as a “random walk” (Bodie et al., 2013). Thus, only new infor-

mation would cause a movement of prices. In his unpublished paper, Roberts (1967) further distinguishes 

between three distinct forms of the EMH (cited in: Bodie et al., 2013; Brealey et al., 2017; Fama, 1970). The 

three forms of EMH differ in terms of how much information is incorporated into the stock price. In what is 

known as the weak form of EMH, stock prices only reflect all market trading data (Bodie et al., 2013). The 

semi-strong form assumes further that all relevant publicly available information also will be incorporated into 

the stock price (Bodie et al., 2013). Hence, information about changes in management or other relevant infor-

mation will immediately be incorporated into the stock price. Lastly, the strong form of EMH assumes that all 

information, both public as well as insider information regarding companies, is incorporated into the stock 

price (Bodie et al., 2013). 

3.1.2 The Markowitz portfolio optimization model 

In order to enable a discussion of the portfolio choice by fund managers in terms of sector allocation, the 

Markowitz Portfolio Optimization Model, formulated by Harry Markowitz (1952), will be elaborated. The 

model describes what is known as a separation property, namely that the portfolio allocation decision for an 

investor can be separated into two independent choices (Bodie et al., 2013). First, an optimal risky portfolio 

must be decided and second, the allocation to the optimal risky portfolio and the allocation to risk-free assets 

must be decided, depending on the investor’s risk preference (Bodie et al., 2013). In terms of the first decision 

for the investor, the minimum-variance frontier will be determined as the first step, which graphs the minimum 

variances that can be obtained for a given expected return of a portfolio (Bodie et al., 2013). When the mini-

mum-variance frontier is graphed, the risk-free asset is introduced through the Capital Allocation Line (CAL), 

which graphs the expected return of a portfolio composed of risky assets and the risk-free asset, relative to its 
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risk (Bodie et al., 2013). The slope of the CAL line is the reward-to-volatility ratio (also known as Sharpe 

Ratio). The investor will prefer the CAL with the steepest slope. In order to determine the optimal risky port-

folio, CALs are drawn for several of the portfolios on the minimum-variance frontier. As the steepest CAL is 

preferred, the optimal risky portfolio is the portfolio which is tangent to the minimum-variance frontier, and 

which has the steepest CAL (Bodie et al., 2013). Once the optimal risky portfolio is determined, the investor 

needs to decide where on the CAL belonging to the optimal risky portfolio, he or she desires to be. This is a 

question of risk preference. The closer to the vertical axis, the higher the allocation to the risk-free asset (Bodie 

et al., 2013). 

 

To conclude, this means that the risky portfolio, which is invested in will, theoretically, be the same for all 

investors while the individual risk preference will result in different allocations between the optimal risky 

portfolio and risk-free assets.  

3.2 Literature review of prior research 

3.2.1 Previous studies  

The research question, motivation, as well as the hypotheses of this study are, to a large extent, based on results 

from previous studies and thoughts regarding how to build further upon these results. The following two sec-

tions will assess and evaluate previous research and the results hereof in terms of investment performance of 

men and women and the investment performance of fund management teams.  

3.2.1.1 Previous studies on investment performance of men and women 

Within previous literature on investment performance of men and women, two main clusters of literature are 

here identified; one which argue that performance differences exist between the two genders and one which 

argues that they perform equally well. Some of the first studies which find that women outperform men is that 

of Barber & Odean (2001) and Bliss & Potter (2002), however, the two studies differ in terms of their perfor-

mance measure. While Bliss & Potter (2002), only find evidence of the outperformance of women when meas-

uring raw returns and not when controlling for risk and other potential influences, Barber & Odean (2001) find 

that female investors outperform their male counterparts even on a risk-adjusted basis. This conclusion is fur-

ther backed by Davydov, Florestedt, Peltomäki & Schön (2017) and Talpsepp (2010) who also find superior 

risk-adjusted performance of individual female investors compared to that of individual male investors on the 

Swedish and Estonian market, respectively. While these studies only relate to non-professional investors, ev-

idence has also been found by Rothstein Kass Institute (2013) and Luongo (2011) suggesting that female fund 

managers outperform their male counterparts and the hedge fund universe in general. 

 



 3 Literature Review 15 

However, while there appears to be agreement between some researchers on the outperformance of female 

investors relative to male investors, a wide range of researchers do also argue that no difference exists between 

the two genders in terms of performance. Most of the research reaching this conclusion has been conducted on 

fund managers and not on non-professional individuals. Similarly to Rohstein Kass Institute (2013), Aggarwal 

& Boyson (2016) study hedge funds but do, however, not find any significant differences in terms of perfor-

mance between the two genders. This lack of evidence of superior performance is, however, not only limited 

to the hedge fund market but do also extend to the mutual fund markets in general where several studies find 

no evidence of performance differences (Atkinson et al., 2003; Babalos, Caporale, & Philippas, 2015; Niessen-

Ruenzi & Ruenzi, 2019; Niessen & Ruenzi, 2007). While most of the studies showing no difference in perfor-

mance are based on mutual fund data, some studies based on data from non-professional investors do also 

show similar results (Feng & Seasholes, 2008). However, even though no significant difference in terms of 

average performance between the two genders is found in this cluster of literature, the cluster still agrees with 

the other on the argument that differences do exist between the two genders in terms of investment behavior. 

More specifically, it is argued that female-managed portfolios show more stable and persistent performance 

while male investors, to a larger extent, obtain extreme results (Niessen-Ruenzi & Ruenzi, 2019; Niessen & 

Ruenzi, 2007). 

 

Further, the literature studying hedge- and mutual funds all observe a low presence of female fund managers 

within the data sets (Luongo, 2011; Niessen-Ruenzi & Ruenzi, 2019; Niessen & Ruenzi, 2007). This is further 

backed by Adams & Kirchmaier (2016), who identify a strong underrepresentation of women within the fi-

nance industry in general. Moreover, Luongo (2011) states that more equality between men and women in the 

financial industry will lead to more stability in the financial markets due more balance with regards to the 

behavioral tendencies present within investment e.g., risk preferences and investment approaches.  
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An overview of the studies examined above and their conclusion in terms of the existence of performance 

differences can be found in table 1 below: 

Authors Group studied Difference in performance 

Barber & Odean (2001) Non-professional investors Superior performance women 

Bliss & Potter (2002) Non-professional investors Superior performance women 

Davydov et al. (2017) Non-professional investors Superior performance women 

Talpsepp (2010) Non-professional investors Superior performance women 

Rothstein Kass Institute (2013) Hedge funds Superior performance women 

Luongo (2011) Mutual- and hedge funds Superior performance women 

Aggarwal & Boyson (2016) Hedge funds No difference in performance 

Atkinson, Baird & Frye (2003) Mutual funds No difference in performance 

Niessen & Ruenzi (2007) Mutual funds No difference in performance 

Niessen-Ruenzi & Ruenzi (2019) Mutual funds No difference in performance 

Babalos, Caporale & Philippas (2015) Mutual funds No difference in performance 

Feng & Seasholes (2008) Non-professional investors No difference in performance 

Table 1: Overview of literature on the performance of male- and female investors. Source: own creation 

3.2.1.2 Previous studies on the performance of team managed funds  

Throughout the last century, an extensive amount of studies have examined the question of whether groups 

make better decisions than individuals. In general, it is found that groups perform better than individuals due 

to a broader range of specialized skills, better knowledge sharing, and a greater capacity to process information 

(Cornelius & Herrenkohl, 2004; Hill, 1982; Lorge, Tuckman, Aikman, Spiegel, & Moss, 1955a, 1955b, 1956; 

Taylor & Faust, 1952). However, it is also found that, under certain circumstances, the use of teams may 

induce riskier decisions due to the risk sharing between group members make the risk borne by the individual 

group member seem smaller (Cornelius & Herrenkohl, 2004; Janis, 1982). Further, the composition of teams 

has been scrutinized by researchers and specifically the aspect of group diversity and its impact on performance 

has been studied. A wide range of researchers have found that teams with a more diverse composition perform 

better than teams with homogenous compositions (Pelled, Eisenhardt, & Xin, 1999; Perryman, Fernando, & 

Tripathy, 2016; Williams & O’Reilly, 1998). Specifically, gender diverse teams have been found to perform 

better than less diverse teams due to a higher degree of variances in knowledge and perspectives (Herring, 

2009; Hoogendoorn et al., 2013; Krishnan & Park, 2005).  

 

Studies on team performance have also been conducted on teams within the fund management industry. The 

motivation behind this line of studies is the high growth of team-managed funds within fund management. For 
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example, Patel & Sarkissian (2017, pp. 1989–1990) find that “in 2010, more than 70% of all US domestic 

equity mutual funds were managed by teams of portfolio managers compared to only 30% in 1992”. Further, 

Bliss, Potter & Schwarz (2008) have found the growth rate of team-managed funds to be seven times higher 

than the rate of funds managed by individuals, suggesting that the number of team-managed funds will increase 

further in the future. While there is wide agreement on the presence of team-managed funds, it is discussed 

whether the effect of team-management on performance is positive, negative, or insignificant. Several studies 

have found that team-managed funds outperform single-managed funds (Han, Noe, & Rebello, 2017; Patel & 

Sarkissian, 2017; Rockenbach, Sadrieh, & Mathauschek, 2007; Sharpe, 1981). Specifically, Patel & Sarkissian 

(2017) estimate that team-managed funds, on average, perform 30-40 basis points better than single-managed 

funds when measuring gross fund performance. However, several studies on US funds find no significant 

difference in performance when comparing management teams and individual fund managers (Bliss et al., 

2008; Massa, Reuter, & Zitzewitz, 2010; Prather & Middleton, 2002). Furthermore, it has even been concluded 

by a range of studies that fund management teams underperform individual fund managers (Bär, Ciccotello, 

& Ruenzi, 2010; Bär, Kempf, & Ruenzi, 2011; Chen, Hong, Huang, & Kubik, 2004; Karagiannidis, 2010).  

 

Besides performance, several other aspects of team fund management have been the focus of research and 

additional benefits from team management have been identified. Especially reduced risk has been highlighted 

as a particular benefit from team management (Barry & Starks, 1984; Bliss et al., 2008; Han et al., 2017; 

Rockenbach et al., 2007; Sharpe, 1981) which contradicts general research on teams (Cornelius & Herrenkohl, 

2004; Janis, 1982). Additional characteristics of team-managed funds found within literature include more 

stable performance, more new cash flow from investors (Bär et al., 2010, 2011), less deviation from benchmark 

(Han et al., 2017), and more reliable and diversified investment styles (Bär et al., 2010; Barry & Starks, 1984; 

Sharpe, 1981). While there seem to be a wide range of benefits from team management of funds (fund perfor-

mance set aside), the problem of free riding is, however, often present within groups (Holmstrom, 1982; 

Rasmussen, 1987) and within team-managed funds the relationship between number of team members and 

fund performance has been found to be nonlinear which further suggests a presence of free riding (Patel & 

Sarkissian, 2017).  

3.2.1.3 Sub-conclusion 

In the previous section, literature regarding the performance of female investors relative to male investors as 

well as literature regarding team-managed funds has been examined. An overview of literature regarding the 

performance of female-managed portfolios relative to male-managed portfolios is presented in table 1 above 

in which it is evident that conflicting conclusions regarding performance is found. For team-managed funds 

and teams in general, literature suggests that diversity contributes positively to team performance. Further-

more, while research on team performance, in general, suggest that teams outperform individuals, empirical 
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studies on the fund industry show more conflicting results. However, when looking beyond performance, a 

range of additional benefits including reduced risk and more diversified investment styles have been identified.  

3.2.2 Gender differences in investment behavior  

The following section will provide an overview of previous research on gender differences in investment be-

havior. The efficient market hypothesis, as presented in section 3.1, is based on the assumption that humans 

are rational profit-maximizing beings and that information is freely available to the participants in the market 

(Bodie et al., 2013). However, these assumptions have been criticized by researchers within behavioral finance 

arguing that investor behavior is highly influenced by irrational thinking (Kahneman & Tversky, 1979; Shefrin 

& Statman, 2000). The irrational thinking has led to the identification of several, substantially studied, cogni-

tive biases affecting the investor’s decision making, some of which will provide background and foundation 

for the hypotheses of this study. The examples of biased behavior include risk aversion, loss aversion, over-

confidence, competitiveness, as well as information processing and will be presented in the following with a 

focus on gender differences.  

3.2.2.1 Risk aversion 

Risk aversion is, according to Kahneman (2011, p. 279), “the common preference that people generally show 

for a sure thing over a favorable gamble of equal or slightly higher expected value.” Within research on gender 

differences of risk aversion, it has been widely accepted that women are more risk averse than men in a finan-

cial setting (Barber & Odean, 2001; Bernasek & Shwiff, 2001; Dwyer, Gilkeson, & List, 2002; Jianakoplos & 

Bernasek, 1998) as well as in other contexts (Cipriani, 2018). Jiankoplos & Bernasek (1998) find, through a 

survey from the Federal Reserve, that women are less willing to take financial risk compared to men and that 

women hold more risk-free assets and bonds, whereas men hold more equity. Bernasek & Shwiff (2001) sup-

port Jiankoplos & Bernasek’s (1998) argument and suggest that the higher risk aversion leads to less wealth 

on average, as lower risk usually implies lower returns. Aligned with these findings, Dwyer et al. (2002) ob-

serve among 2000 non-professional mutual fund investors that women exhibit less risk-taking behavior than 

men. In addition, they find that, when controlling for investor knowledge of financial markets and investments 

in a regression, the significant difference between women and men is weakened, indicating that some of the 

higher risk aversion among women can be explained by knowledge disparities.  

 

While all the studies presented above concern non-professional investors, evidence of higher risk aversion 

among women is also found among professional investors (Beckmann & Menkhoff, 2008; Maxfield, Shapiro, 

Gupta, & Hass, 2010; Olsen & Cox, 2001). Olsen & Cox (2001) state that professional female investors tend 

to emphasize risk reduction more than men. Also Beckmann & Menkhoff (2008) find, from a survey among 

fund managers in U.S., Germany, Italy, and Thailand, that female fund managers are more risk averse and shy 
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away from competition. Contradicting these results, several studies find little difference in risk aversion among 

people working within finance (Adams & Ragunathan, 2015; Babalos et al., 2015). Hence, the consensus of 

women being more risk averse than men, are not as consistent within professionals in the financial industry 

compared to non-professionals.  

 

Maxfield et al. (2010) have further highlighted differences at a regional level and that gender differences in 

risk aversion may be affected by cultures. In Europe, some studies on investment behavior find no gender 

differences in risk aversion (Babalos et al., 2015; Barasinska, Badunenko, & Schäfer, 2009; Zinkham & 

Karande, 1991), whereas some studies in the US show significant higher risk aversion among women than 

men (Dwyer et al., 2002; Jianakoplos & Bernasek, 1998).  

3.2.2.2 Loss aversion  

The concept of loss aversion is closely connected to that of risk aversion and is identified by Kahneman & 

Tversky (1979) in their prospect theory. People are defined as loss averse when “losses loom larger than gains” 

(Kahneman, 2011, p. 284). Further Kahneman (2011) states that some are more loss averse than others, and 

that especially professional risk takers in the financial markets, such as fund managers, are less loss averse i.e., 

responses to losses are less emotional within this group. Among research within gender differences in investor 

behavior, non-professional women are, in general, more loss averse than men (Andersson, Holm, Tyran, & 

Wengström, 2016; P. Brooks & Zank, 2005; Gächter, Johnson, & Herrmann, 2007; Rau, 2014; U. Schmidt & 

Traub, 2002). Even though, Kahneman (2011) states that professional risk takers are less loss averse, evidence 

from Olsen & Cox (2001) on professional investors still conclude that female professional investors are more 

concerned for losses than their male counterparts. Moreover, Prasad & Mohta (2012) also find evidence sug-

gesting that female investors are more loss averse than male investors. Contradictory to this, Bouchouicha et 

al. (2019) demonstrate that loss aversion can be calculated in different ways and show that women, compared 

to men, are more loss averse using some calculations while less loss averse using others.  

3.2.2.3 Overconfidence 

Another well-studied cognitive bias is overconfidence. Overconfidence refers to unjustified trust in own intu-

itive judgements and cognitive abilities (Pompian, 2006), which is seen as a universal human characteristic. 

Hence, overconfidence can be found in both female- and male behavior (DeBondt & Thaler, 1995; K. Mishra 

& Metilda, 2015). Montier’s (2006) findings from 300 professional fund managers show that 74% of the sam-

ple thought themselves to be above average, whereas the remaining 26% thought themselves to be average, 

indicating a high level of overconfidence among fund managers. Since, the fund management industry mainly 

is dominated by men, Montier’s (2006) findings can be supported by Beyer & Bowden (1997) who argue that 

more masculine jobs tend to have higher level of confidence.  
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Differences in overconfidence have also been exceedingly researched between men and women, showing a 

general presence of higher overconfidence for men than for women (Barber & Odean, 2001; Lewellen, Lease, 

& Schlarbaum, 1977; Lundeberg, Fox, & Puncochar, 1994; K. Mishra & Metilda, 2015; Niederle & 

Vesterlund, 2007; Prasad & Mohta, 2012). Barber & Odean (2001) test the hypothesis that overconfident in-

vestors will trade too much and find men to be more overconfident due to more frequent trading compared to 

women. Mishra & Metilda (2015) support Barber & Odean’s findings (2001) and further contribute with re-

sults indicating that overconfidence increases with investment experience and education. According to a study 

among students by Lundenberg et al. (1994), men are more overconfident than women. They do, however, 

also find that overconfidence is highly task dependent. Niederle & Vesterlund (2007) find that the higher 

overconfidence of men also implies a higher preference for competition. Contradicting the above-mentioned 

research, Deaves, Lüders & Luo (2009), investigate whether overconfidence induces trading, and find no sig-

nificant difference in the overconfidence between women and men.  

3.2.2.4 Competitiveness  

In continuation of overconfidence, a series of studies suggest that men are more likely to enter a competitive 

environment than women (Balafoutas & Sutter, 2019; Beckmann & Menkhoff, 2008; Gneezy, Niederle, & 

Rustichini, 2003; Gneezy & Rustichini, 2004; Niederle & Vesterlund, 2007). The higher competitiveness is, 

among some researchers, connected to the higher overconfidence among men, which results in men embracing 

competition and women shying away from it (Jung & Vranceanu, 2019; Niederle & Vesterlund, 2007). Further, 

Gneezy et al. (2003) find that women tend to perform worse than men in competitive environments, even 

though they perform similarly in non-competitive environments. The lower preference and -performance in 

competitive environments among women can also be seen as one explanation for women’s lower succession 

rate in competition for promotions and top management positions (Balafoutas & Sutter, 2019; Niederle & 

Vesterlund, 2007). Further, Balafoutas & Sutter (2019) find that an increased degree of uncertainty and ambi-

guity increases men’s preference for competition, while it has the opposite effect on women. Hence, Balafoutas 

& Sutter (2019) suggest that transparency and information availability are important to prevent further gender 

disparities in promotion. Evidence of lower competitive behavior of women compared to men is also found 

among fund managers by Beckmann & Menkhoff (2008), who show that female fund managers are stronger 

oriented towards the benchmark and seek less competition by sticking to their preferred strategy compared to 

their male counterparts. The work of Beckmann & Menkhoff (2008) is consistent with Niessen & Ruenzi 

(2007) who find that female fund managers less often show extreme performance ranks compared to men.  

3.2.2.5 Information processing  

The above-mentioned research of gender and cognitive biases generally show differences in the investment 

behavior between men and women. However, the underlying reasons for the differences are not considered in 

most of the research. One explanation for the differences may be related to diverging styles of information 
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processing (Graham, Stendardi, Myers, & Graham, 2001). According to Graham et al. (2001), the Selectivity 

model, proposed by Meyers-Levy (1989), may explain the underlying psychological mechanics which drive 

the gender differences in investment behavior. The model proposes that women process information more 

comprehensively whereas men are more selective in the same task context (Graham et al., 2001; Meyers-Levy, 

1989), which is generally supported by literature (Byrne & Worthy, 2015; Chung & Monroe, 1998; Darley & 

Smith, 1995; Myers, Franklin, Lepak, & Graham, 2018; Papyrina, 2015). Information processing has been 

researched within a variety of different contexts. Darley & Smith (1995) and Papyrina (2015) investigate the 

concept from the perspective of advertising receivers. In line with the consensus opinion, they find that women 

are more comprehensive and assess the information with more systematic consideration while men are more 

selective and tend to use heuristics processing. Myers et al. (2018) as well as Chung & Monroe (1998) find 

evidence of differences in information processing among female- and male students. They show that female 

students perform better in comprehensive tasks, whereas male students perform better in quick multiple-choice 

questions. Chung & Monroe (1998) further state that female students rate tasks to be more difficult than their 

male counterparts. Within a financial context, Graham et al. (2001) find that the higher degree of comprehen-

sive information processing among women can explain their higher risk aversion and lower overconfidence in 

investment settings. Differences between information processing among female- and male investors are also 

supported by Vieto, Pownall, Rocha, & Rocha (2014) who find that men and women apply different parts of 

their brain when making investment decisions, which can explain the different levels of confidence and risk 

preferences. 

 3.2.2.6 Sub-conclusion 

Author(s) Behavioural bias Findings 

Barber & Odean (2001); Bernasek & Shwiff 

(2001); Dwyer, Gilkeson, & List (2002); 

Jianakoplos & Bernasek (1998) 

Risk aversion Women are more risk averse than 

men in a financial setting.  

Beckmann & Menkhoff (2008); Olsen & Cox 
(2001); Maxfield, et al (2010) 
 

Risk aversion Professional female investors are 

more risk averse than male pro-

fessional investors.  

Babalos et al. (2015); Barasinska, Badu-

nenko, Schäfer (2009); Zinkhan & Karande 

(1991) 

Risk aversion No gender differences in risk 

aversion among European inves-

tors.  

Andersson, et al.  (2016); Brooks & Zank 

(2005); Gächter, Johnson, & Herrmann 

(2007); Rau (2014); Schmidt & Traub (2002) 

Loss-aversion Non-professional women are in 

general more loss averse than 

men.  
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Olsen & Cox (2001); Prasad & Mohta (2012)  Loss-aversion Female professional investors are 

more loss averse than male pro-

fessional investors.  

Barber & Odean (2001); Mishra & Metilda 
(2015); Lundenberg, Fox, & Puncochar 
(1994); Niederle & Vesterlund (2007); Prasad 
& Mohta (2012)  

Overconfidence Higher overconfidence among 

men compared to women.  

Deaves, Lüders & Luo (2009) Overconfidence No significant difference between 

overconfidence among women 

and men.  

Balafoutas & Sutter (2019); Beckmann & 

Menkhoff (2008); Gneezy, Niederle, & Rus-

tichini (2003); Niederle & Vesterlund (2007) 

Competitiveness Men are more likely to enter a 

competitive environment than 

women.  

Graham et al. (2002); Darley & Smith (1995); 

Papyrina (2015); Myers et al. (2018); Chung 

& Monroe (1998) 

Information 

processing  

Women process information more 

comprehensively whereas men 

process information more selec-

tively. 

Table 2: Overview of selected literature on gender differences in investment decisions. Source: own creation 

In summary of the above, and as presented in table 2, several studies find evidence of a difference in investor 

behavior between men and women. The consensus in literature finds that women are more risk averse, have a 

higher degree of loss aversion, tend to be less overconfident, and have a lower preference for engaging in 

competitive environments compared to men. One explanation for the above differences in investment behavior 

is that information is processed differently between the two genders. Women tend to process information more 

comprehensively, whereas men are more selective in their information processing.  

3.2.3 Glass ceiling     

Within this study it is assumed that the title of fund manager implies some sort of advancement within an 

organization. This assumption, combined with the low presence of women within the fund management in-

dustry, provides motivation for an elaboration of what is known as the glass ceiling effect within this section.  

 

The term glass ceiling was first recognized in the 1980’s and came to wider attention after Hymowitz & Schel-

hardt’s (1986) article with the same name. It refers to the gender inequality in terms of women’s upward 

mobility within organizations (Hymowitz & Schelhardt, 1986). Evidence of a glass ceiling effect for women 

has been found in many different industries both within top management and board members (Albrecht, 

Björklund, & Vroman, 2003; Cotter, Hermsen, Ovadia, & Vanneman, 2001; Gorman & Kmec, 2009) and at a 
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lower level (Booth, Francesconi, & Frank, 2003; Zeng, 2011). At a lower level, evidence of a “sticky floor” 

for women is found. The term “sticky floor” does not only refer to women’s disadvantages in terms of moving 

from the bottom to middle level, but also to the fact that women get stuck at the bottom of the wage scale 

(Booth et al., 2003). Most of the above-mentioned research on glass ceiling focus on women’s difficulties in 

terms of internal promotion, but other factors may also play a role. Fernandez & Campero (2017) show evi-

dence of glass ceiling caused by external hiring processes, and Hoobler, Wayne, & Lemmon (2009) find that 

managers perceive women as having greater family-work conflicts which negatively affect the promotability 

of women. Similarly, Kirchmeyer (2002) finds that higher organizational levels are associated with masculinity 

and that women with children are associated with lower career success, whereas children have the opposite 

effect on men’s career success.  

 

Glass ceiling has been less studied within the finance industry; however, many news articles argue that the 

finance industry is traditionally male-dominated and this “boy’s club” within finance is reluctant to give a 

woman the same opportunities as a man (Bair, 2016; Elstein, 2019; French, 2021; Marx, 2006). Elstein (2019) 

states that women even hold fewer senior-level jobs within finance now than they did a decade ago. According 

to Bair (2016), above 50% of all finance graduates in America are women and correspondingly French (2021) 

states that nearly 50% of entry-level positions in the industry are held by women. Nonetheless, women hold 

only 20% of financial firm’s executive management positions, and only 10% of senior roles in venture capital 

and private equity firms (French, 2021). Among fund managers, only 10% are women and only 2% of industry 

assets are managed by women (Bair, 2016; Wang, 2020). Ferrary (2018) even proposes that women in finance 

are facing a “double glass ceiling“; first, a glass ceiling is identified from bottom level to middle management, 

and second, an upper glass ceiling from middle management to executive committee. Nevertheless, according 

to an article from Bloomberg, there is one area within finance where the gender imbalances at a managerial 

level is not as pronounced: Sustainable finance (Marsh, 2020). According to Marsh (2020), 44% of the top 

ESG jobs are filled by women, which is far above the general number of women at top positions within finance.  

3.2.3.1 Sub-conclusion 

As a summary of the above, women face more barriers in terms of promotion and upward mobility in organi-

zations compared to men. This phenomenon is referred to as glass ceiling and is widely accepted within liter-

ature. This is also evident in the finance industry where women are underrepresented, both within fund man-

agement and at a higher level in general.  
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3.2.4 Culture 

In order to assess and discuss specific characteristics of the data set, different aspects of national culture within 

the three regions are examined. Specifically, differences in terms of labor market structures are evaluated with 

a particular focus on differences between European- and American labor markets. In general, it is said that the 

labor market in the US provides more flexibility for employers in terms of hiring and firing employees than in 

Europe. According to Wasmer (2003), the European labor market is characterized by long durational- and high 

levels of unemployment benefits as well as longer employment tenure. To compare, the American labor market 

is characterized by low levels of employment protection and unemployment benefits (Wasmer, 2003). Hence, 

American workers live permanently with mobility and are trained to obtain new jobs quickly when unem-

ployed, while it is argued that European workers are discouraged from seeking new job opportunities when 

unemployed due to high benefits (Wasmer, 2003). Further, employers are discouraged from taking risks 

through hiring new employees (Wasmer, 2003). The low job tenure in the US, compared to European workers, 

is also highlighted by Norwood (1983). Similarly, Hashimoto & Raisian (1985) conclude that the job tenure 

of Japanese workers and American workers differ significantly with Japanese workers occupying a signifi-

cantly lower number of jobs throughout their professional career compared to American workers.  

 

While Wasmer (2003) highlights several disadvantages of the structure of the European labor market, many 

of these disadvantages are not present throughout the entire European continent. Recently the European Union 

developed a key policy concept known as flexicurity which is inspired by the Dutch- and Danish labor markets 

(Bekker & Mailand, 2019). The flexicurity model provides employers with a flexibility which resembles the 

one in the US, given that they can hire and fire workers with a shorter notice. At the same time the employees 

are given a high degree of security through generous unemployment benefits (Bekker & Mailand, 2019). 

Hence, significant differences in terms of labor market structure and employment tenure exist between the 

three regions, especially between the US and Europe, but recently some similarities have emerged given the 

higher employer flexibility seen in the flexicurity model.  

 

As mentioned, this section examines selected aspects of national culture which can enable a discussion of 

specific characteristics of the fund data set. A famous study conducted by Hofstede (1983) focuses on the 

classification of countries and their national culture based on four dimensions (later additional dimensions 

were added (Hofstede & Minkov, 2010)). One specific dimension of interest is that of a country’s masculinity 

score which refers to how much emphasis societies place on well-defined expectations and roles of genders. 

Within countries with a high masculinity score, the roles and expectations of genders are clearly defined while, 

for countries with a low score, there tend to be a higher degree of overlap between gender roles (Hofstede, 

1983). Within his study, Hofstede divides countries into clusters based on their scores on the four cultural 

dimensions. Within these clusters, it is found that Asian countries share many of the same cultural traits. 
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Several studies have built upon this and mapped Asian cultural values, with a specific focus on China. Gener-

ally, it is found that they, within Asian cultures, highly value the avoidance of confrontation, feeling a sense 

of belonging, maintaining face, are highly loyal, value hierarchy and want to be self-reliant and independent 

of others than their families (Fan, 2000; Reding & Hsiao, 1990). Given that these studies primarily focus on 

Chinese culture, it is, however, important to emphasize that cultural differences are present within the Asian 

region which should be taken into account when discussing cultural considerations in relation to this study’s 

findings.  

3.2.4.1 Sub-conclusion 

To sum up, the section above has assessed how the US- and European labor market differ in terms of the level 

of unemployment benefits and the flexibility for employers to hire and fire employees. Further the masculinity 

versus femininity cultural dimension of Hofstede has been elaborated, and finally specific values from Asian 

cultures, such as consensus-seeking, hierarchy reliance, and self-reliance, has been highlighted in order to 

enable a further discussion of these and their impact on the data set.  

3.2.5 Biases within fund databases and fund management studies 

The availability and quality of data and information regarding mutual funds and their performance have im-

proved significantly throughout their history due to an increase in legislative demands on reporting. However, 

a range of biases are still present within the databases and sampling methods used for fund management stud-

ies, some of which will be elaborated upon below. 

3.2.5.1 Survivorship bias 

One central bias, which is mainly related to the way in which fund management studies construct their samples 

of funds, is survivorship bias. Survivorship bias is found to imply an overestimation of fund performance since 

most of the discarded funds are performing poorly (Brown, Goetzmann, Ibbotson, & Ross, 1992; Elton, 

Gruber, & Blake, 1996; Hanke, Keswani, Quigley, & Zagonov, 2018). Estimations of survivorship bias spans 

from 0.07% up to as much as 8.35% p.a. (C. Blake, Elton, & Gruber, 1993; Carhart, Carpenter, Lynch, & 

Musto, 2002; Malkiel & Saha, 2005), and specifically the length of the sample period is found to have an 

impact on the magnitude of survivorship bias (Carhart et al., 2002). 

 

The presence and impact of survivorship bias has been studied both within the mutual fund industry as well as 

the hedge fund industry. Survivorship bias is found to be more severe for hedge funds than for mutual funds 

due to a higher attrition rate of hedge funds (Horst & Verbeek, 2007). Specifically, Malkiel & Saha (2005) has 

estimated the attrition rate for hedge funds to be 14% p.a. compared to an attrition rate of 5% p.a. for mutual 

funds. However, while survivorship bias is argued to be more severe for hedge funds, evidence of survivorship 

bias within the mutual fund industry is still found in literature (Malkiel, 1995). Most evidence relates to the 
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US fund markets; nonetheless, evidence has also been found for both UK fund markets (D. Blake & 

Timmermann, 1998), with an estimate of 0.8% p.a., as well as for the Canadian markets (Deaves, 2004).  

 

The premise for an upward bias rooted in survivorship bias is the assumption that non-surviving funds under-

perform surviving funds. A premise which has been widely researched and acknowledged within survivorship 

bias literature (Carpenter & Lynch, 1999; Grecu, Malkiel, & Saha, 2006). Estimates from the UK mutual fund 

markets state that the underperformance of non-surviving funds in their final year is around –3.3% compared 

to the rest of the fund universe (D. Blake & Timmermann, 1998), and for commodity trading funds the estimate 

is as low as –27% (Schneeweis, Spurgin, & McCarthy, 1996) with the highest degree of underperformance in 

the last months leading up to the dissolution of the fund. Furthermore, studies have also found that non-sur-

viving funds not only underperform up to their dissolution but also shrink in size in the years prior to their 

dissolution (Rohleder, Scholz, & Wilkens, 2011).  

 

The estimates of survivorship bias vary to a large extent, however, they are also based upon different methods 

of estimation. Some are based upon a method in which the difference in performance of two equally weighted 

portfolios (one with surviving funds and one with non-surviving funds) is estimated (Grinblatt & Titman, 

1989), and others are based upon a method in which the returns of all funds up to their disappearance are 

tracked (Brown & Goetzmann, 1995; Malkiel, 1995). Other methods expand this method and track the returns 

of funds prior to mergers as well as the returns of the funds they are merged into post fund merger (C. Blake 

et al., 1993). 

Survivorship bias is closely related to what is known as liquidation bias which refers to how funds may stop 

reporting to databases before they actually cease to exist. Hence the final months leading up to the dissolution 

of a fund may not be reported and thus may not be included in the database resulting in a further upward bias 

(Ackermann et al., 1999). 

3.2.5.2 Self-selection bias 

While there is wide agreement of the presence of survivorship bias and its upward bias on estimates of average 

returns, the presence and impact of a phenomenon known as self-selection bias are more discussed within 

literature. Self-selection bias stems from the voluntary nature of reporting, especially for hedge funds, where 

Fung & Hsieh (2009) have found that only 60% of the 100 biggest hedge funds report performance measures 

to databases. Further, while it is mandatory for mutual funds to report performance to investors, it is for exam-

ple not necessarily a requirement for funds to report performance to fund databases. Hence, self-selection bias 

is deemed to be a bias not only present within hedge fund data but also a bias which could be present within 

other parts of fund databases. As mentioned, there is disagreement within literature regarding the presence and 

impact of self-selection bias. Several studies conclude that self-selection bias results in an overestimation of 
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fund performance due to funds only beginning to report to databases when they have satisfying performance 

to report (Aiken, Clifford, & Ellis, 2012; Horst & Verbeek, 2007). Hence, poorly performing funds may decide 

never to report to databases. Contradictory to this argument, other studies have found the effect of self-selec-

tion bias to be minimal (Asness, Krail, & Liew, 2001). Other argue that funds who are capable of raising 

sufficient funds without reporting to a database will choose not to report in order to avoid having to obey with 

database requirements (Ackermann et al., 1999).  

3.2.5.3 Backfill bias 

Self-selection bias is closely related to what is known as backfill bias. While there, within literature, is disa-

greement regarding the impact of self-selection bias, it is widely agreed that backfill bias results in an upward 

bias on estimates of average fund performance (Deaves, 2004; Fung & Hsieh, 2009; Kaiser & Haberfelner, 

2012; Malkiel & Saha, 2005). It is argued that there might be a difference between the inception date of a fund 

and the date on which they start reporting to a database and funds decide for themselves whether they wish to 

backfill data for the period before they started to report. Hence, data for funds showing good historical perfor-

mance is more likely to be backfilled into the database and further, only funds surviving the backfilling period 

is included (Ackermann et al., 1999; Aggarwal & Jorion, 2010).  

3.2.5.4 Sub-conclusion 

The section above has evaluated literature regarding the most recognized biases concerning fund databases 

and sampling methods applied in studies of fund performance. Survivorship bias refers to the overestimation 

of average fund performance resulting from a sample only containing surviving funds. This overestimation 

stems from the fact that non-surviving funds, on average, tend to underperform surviving funds. Self-selection 

bias is related to funds’ voluntary reporting to databases. Funds either decide to report when they have satis-

fying performance or decide not to report if they are capable of attracting sufficient funds on their own. Lastly, 

backfill bias defines a bias resulting from funds choosing for themselves whether to backfill performance data 

into a database when starting to report. It is assumed that only funds with good track records will decide to 

backfill performance data into the database.  
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4 Methodology  
In the following section, the scientific theory of this study will be presented and the hypotheses, which the study 

is based on, will be formulated. Further, the data collection and selection, measurement of risk-adjusted per-

formance, and statistical methodology will be described. Finally, the validity and reliability of this study will 

be assessed.  

4.1 Scientific theory 
According to Nygaard & Darmer (2005), scientific theory is a philosophical discipline in which science is 

displayed depending on the reality in which the individual is situated. Hence, the way science is portrayed 

depends on the individual’s perspective on scientific theory. Guba (1990) defines these different perspectives 

as paradigms. More specifically, he defines scientific paradigms as: “A basic set of beliefs that guides actions, 

whether of the everyday garden variety or action taken in connection with a disciplined inquiry” (Guba, 1990, 

p. 17). 

 

Guba (1990) defines four paradigms: positivism, post-positivism, critical theory, and constructivism. Their 

definition depends on their ontological, epistemological, and methodological characteristics and opinions. The 

research within this study is based on the thoughts from the post-positivist paradigm in which it is accepted 

that reality cannot be accessed directly but instead provides an ideal which the individual should strive to 

achieve (Easterby-Smith, Thorpe, & Jackson, 2015; Guba, 1990). Ontology describes the “philosophical as-

sumptions about the nature of reality” (Easterby-Smith et al., 2015, p. 47). Within the post-positivistic research 

philosophy, it is acknowledged that a reality exists, however, due to human mechanisms the ideal reality is 

unachievable and incomprehensible to the individual (Guba, 1990). In terms of epistemology, which describes 

the nature of how knowledge can be achieved by the individual, the post-positivistic paradigm is defined as 

“modified objectivist” meaning that objectivism is strived for and is ideal, but at the same time unachievable 

(Guba, 1990, p. 23). Thus, this study focuses on being as objective as possible, however, it is also acknowl-

edged that, due to human nature, complete objectivity is impossible and only an ideal. In order to achieve 

knowledge about reality, a methodological approach must be taken. Using a post-positivistic approach, 

knowledge is achieved through quantitative methods.  

 

Hence, this study uses a deductive approach in which theory is acknowledged and accepted and from which 

hypotheses are developed and evaluated based on relevant data. Throughout the study, objectivity is the pri-

mary focus both in terms of data collection and assessment of hypotheses as well as discussion. However, 

necessary limitations and methodological choices are made which can have an impact on the knowledge 

achieved. Thus, it is not given that the conclusions based on the study are completely objective. Furthermore, 
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in line with the post-positivistic paradigm, it is acknowledged that human biases and errors as well as bounded 

rationality and subjective opinions inevitably can have an impact on the knowledge derived from the study.   

4.2 Hypotheses 
As mentioned above, the research question is answered by developing and testing hypotheses based on theory. 

In the following section, the three main hypotheses tested in this study will be formulated. The first main 

hypothesis is divided into two parts, while the two other main hypotheses consist of one part containing several 

sub-hypotheses. Hypotheses 1 and 2 relate to single-managed funds whereas hypothesis 3 relates to team-

managed funds.  

4.2.1 Hypothesis 1 – risk-adjusted performance and risk of single-managed funds 

The first hypothesis relates to whether there is a significant difference in the risk-adjusted performance, meas-

ured as Sharpe Ratio, between male- and female fund managers. Previous studies have found evidence sug-

gesting that female investors perform better than their male counterparts (e.g., Barber & Odean, 2001; Da-

vydov et al., 2017). These studies have primarily been conducted on non-professional investors. However, 

while some studies have found evidence suggesting a difference in performance, several other studies argue 

that no significant difference can be identified among professional investors (Aggarwal & Boyson, 2016; 

Niessen & Ruenzi, 2007). These contradicting conclusions have led to the development of the first main hy-

pothesis of this study. 

 

The main purpose of the hypothesis is to determine whether female fund managers show better risk-adjusted 

performance compared to their male counterparts measured across the three regions: Asia, Europe, and North 

America. The test is, however, made two-sided in order to also test whether there might be evidence suggesting 

the opposite of literature, namely that male fund managers perform better than their female counterparts.  

 

The hypothesis is therefore formulated in the following way: 

 

H 1 1:  The risk-adjusted performance, measured as Sharpe Ratio, of female fund managers differ signifi-

cantly from the risk-adjusted performance of male fund managers in Asia, Europe, and North 

America in the time periods 2008-2010, 2011-2013, 2014-2016, 2017-2019, and 2020 

 

Based on previous studies, it is mainly expected that evidence supporting a difference in performance favoring 

female fund managers. However, given the results of some previous studies it is also expected that no signifi-

cant difference between the performance of female- and male fund managers can be found. Besides providing 
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fundamental evidence for the study and answering part of the research question, the hypothesis also supports 

the results found when testing the other hypotheses in this study.  

 

As described in the literature review on differences in investor behavior between male- and female investors, 

a wide range of literature supports the conclusion that women are more risk averse than men (e.g., Barber & 

Odean, 2001; Beckmann & Menkhoff, 2008). Thus, besides studying whether a difference in performance 

between male- and female fund managers exist, it is also deemed relevant to test for differences in risk. This 

is done with the purpose of testing the conclusions of previous literature using the data of this study and fur-

thermore to see whether the drivers of Sharpe Ratio differ between male- and female fund managers. A higher 

level of risk would also require a higher level of return in order to result in the same Sharpe Ratio and vice 

versa for a fund with lower risk.  

 

The hypothesis for testing for differences in risk between male- and female fund managers is thus formulated 

in the following way: 

 

H 1 2:  The risk, measured as standard deviation, of female-managed funds is significantly different from 

the risk of male-managed funds in Asia, Europe, and North America in the time periods 2008-2010, 

2011-2013, 2014-2016, 2017-2019, and 2020 

 

It is expected that female-managed funds will show statistically significant lower levels of risk, however as 

with the first hypothesis, the test is conducted as a two-sided test in order to ensure that the right conclusions 

are drawn in case data shows evidence suggesting otherwise.  

4.2.2 Hypothesis 2 – sector allocation of single-managed funds 

The second part of the hypotheses within this study relates to the specific sector allocation decisions made by 

the individual fund managers. As described in section 3, a lot of research has been conducted on the extent to 

which male- and female investors are subject to the same biases and characteristics in terms of investment 

behavior e.g., risk- and loss aversion (e.g., Andersson et al., 2016; Beckmann & Menkhoff, 2008). However, 

not much research has been conducted on whether male- and female investors actually invest in the same 

sectors or whether they have different preferences. Nevertheless, in the industry it has been noted that female 

fund managers allocate a higher fraction of their funds to technology while their male counterparts, to a larger 

degree, allocate funds to the financial sector (Wang, 2020). This lack of research has provided the foundation 

for the development of hypothesis 2 relating to investment decisions, in terms of sector, made by individual 

fund managers.  
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The purpose of the hypothesis is to investigate whether male- and female fund managers invest in the same 

sectors. In connection to the first two hypotheses described above, it is deemed interesting to research whether 

the performance (different or not) is obtained by investments in different sectors. In case no difference in 

performance is found in H 1 1, it is still deemed relevant to determine whether they obtain the same risk-

adjusted performance using different sector allocations. The second main hypothesis is thus formulated in the 

following manner: 

 

H 2:  The sector allocation of male-managed funds is significantly different from that of female-managed 

funds in Asia, Europe, and North America in the time periods 2008-2010 and 2017-2019 

 

Since the funds in the data set invest in a long range of different sectors, a set of sub-hypotheses are developed 

in order to answer the main hypothesis above: 

 

H 2 a:  The allocation to real estate in male-managed funds is significantly different from that of female-

managed funds 

H 2 b:  The allocation to technology in male-managed funds is significantly different from that of female-

managed funds 

H 2 c:  The allocation to industrials in male-managed funds is significantly different from that of female-

managed funds 

H 2 d:  The allocation to consumer cyclical in male-managed funds is significantly different from that of fe-

male-managed funds 

H 2 e:  The allocation to financial services in male-managed funds is significantly different from that of fe-

male-managed funds 

H 2 f:  The allocation to consumer defensive in male-managed funds is significantly different from that of 

female-managed funds 

H 2 g:  The allocation to communication services in male-managed funds is significantly  different from that 

of female-managed funds 

H 2 h:  The allocation to healthcare services in male-managed funds is significantly different from that of 

female-managed funds 

H 2 i:  The allocation to utilities in male-managed funds is significantly different from that of female-man-

aged funds 

H 2 j: The allocation to basic materials in male-managed funds is significantly different from that of female-

managed funds 

H 2 k:  The allocation to energy in male-managed funds is significantly different from that of female-managed 

funds 
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Based on evidence in previous literature regarding the differences in investment behavior between male- and 

female investors, it is expected that evidence showing significant differences in sector allocations will be 

found. 

4.2.3 Hypothesis 3 – risk-adjusted performance of fund management teams 

The last main hypothesis relates to the risk-adjusted performance of funds managed by teams. Many studies 

have researched the performance of fund management teams relative to single-managed funds and have found 

contradicting results. Furthermore, in this study’s data set a trend showing an increasing amount of fund man-

agement teams over the sample period is evident which has also been identified in prior research (Patel & 

Sarkissian, 2017). However, not many studies have focused on the gender composition within fund manage-

ment teams and its relation to performance. It is therefore deemed relevant to study the risk-adjusted perfor-

mance of these fund management teams based on the gender composition of the team.  

 

The purpose of the last main hypothesis of this study is therefore to study whether there is a difference in the 

risk-adjusted performance of funds managed by teams depending on whether the team consists of only male 

managers, only female managers, or a mix of these. Based on gender theory and the differences in investment 

behavior of male- and female investors found in literature, it is expected that teams consisting of a mix between 

male- and female fund managers will outperform all-male-managed teams and all-female-managed teams. 

This is based on the expectation that the biases of male investors and the biases of female investors will be 

evened out when working together. It is further also based on the long line of theory stating that diverse teams 

perform better than uniform teams (e.g., Cornelius & Herrenkohl, 2004; Hill, 1982). 

 

The hypothesis is hence formulated as follows: 

 

H 3:  Management teams consisting of a mix between male- and female fund managers show significantly 

different risk-adjusted performance, measured as Sharpe Ratio, than all-male-managed teams and 

all-female-managed teams in Asia, Europe, and North America in the time periods 2008-2010, 

2011-2013, 2014-2016, 2017-2019, and 2020  

 

While this constitutes the main hypothesis, a set of sub-hypotheses is also formulated in order to study the 

performance of the three types of management teams relative to each other on an individual basis to provide a 

more nuanced picture of the performance of management teams. The sub-hypotheses are formulated in the 

following manner: 
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H 3 a:  The risk-adjusted performance of management teams consisting of a mix between male- and female 

fund managers show significantly different risk-adjusted performance compared to all-male-managed 

teams 

H 3 b:  The risk-adjusted performance of management teams consisting of a mix between male- and female 

fund managers show significantly different risk-adjusted performance compared all-female-managed 

teams 

H 3 c:  The risk-adjusted performance of all-male-managed teams show significantly different risk-adjusted 

performance compared to all-female-managed teams 

 

The last sub-hypothesis is based on the same expectations as explained under the formulation of hypothesis H 

1 1. 

4.3 Data collection and selection 
The hypotheses formulated above will be answered based on a sample of mutual funds. The data collection 

and selection for these funds will be described below.  

 

In this study, equity mutual fund data on fund characteristics, e.g., manager name, domicile, secId, inception 

date, from Asia, Europe, and North America in the period from 2008 to 2020 has been extracted from the 

mutual fund research database Morningstar Direct. The database covers about 621,370 investments 

(Morningstar, 2021a) and Morningstar is considered industry leaders within mutual fund research. In addition 

to the general fund data, total monthly returns are gathered for the period to enable performance evaluation as 

previously done by e.g., Eling (2008) and Low & Chin (2013). The monthly returns provided by Morningstar 

(2021b) are defined as the change in monthly net asset value (NAV) divided by the starting NAV. Further, the 

monthly returns are not adjusted for sales charges. Additionally, administration, management fees, and other 

costs are taken out of the funds’ assets to give a clearer picture of the funds’ performance (Morningstar, 2021b).  

 

In line with previous studies (Edelen, 1999), the main focus of this study is actively managed open-ended 

mutual funds. Open-ended funds are based on NAV and thereby based on the value of the underlying securities, 

whereas closed-ended funds depend on supply and demand and thus their price can be different from NAV 

(Bodie et al., 2013). As this study investigates fund performance, it is important that the returns are not influ-

enced by investors’ demand for the fund and closed-ended mutual funds are therefore not included. To ensure 

homogenous data, hedge funds have also been excluded as hedge funds are only lightly regulated compared to 

mutual funds, and managers can make use of more aggressive investment strategies such as investments in 

derivatives. Further, according to Eling, Farinelli & Rosello (2011), the Sharpe Ratio calculation is more ques-

tionable for aggressive funds than for moderate funds.  
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The period of collected data is from 2008 to 2020, and further split into five time-periods: 2008-2010, 2011-

2013, 2014-2016, 2017-2019, and 2020. The split into five time periods is made in order to display shifting 

market conditions and thus bear and bull time periods are isolated to enable further insights into whether there 

are specific differences in performance during different market conditions. The first four periods are all based 

on three-year data to enable a sufficient amount of data to calculate Sharpe Ratio which is aligned with Morn-

ingstar calculations and previous studies with time periods ranging from two to five years (Eling, 2008; Low 

& Chin, 2013; Schuhmacher & Eling, 2011). Due to the COVID-19 crisis, 2020 is considered an exception 

and is therefore isolated as a one-year period. It is acknowledged that this will only allow for the calculation 

of a one-year Sharpe ratio, however, due to the extraordinary circumstances imposed by the COVID-19 crisis 

it is deemed most reasonable to isolate this year to prevent it from affecting other results in this study. 

4.3.1 Primary data set 

Throughout this study, one primary data set is used as foundation and all further delimitations for individual 

periods are based on this data. The selection criteria and process for the primary data set will be elaborated 

below.  

 
Figure 2: Delimitation of this study’s primary data set. Source: own creation 

The data selection process for the primary data set including the resulting number of funds is illustrated in 

figure 2 above. First, the total number of all open-ended mutual funds only investing in equity are selected to 

ensure a homogeneous basis for the study. In this, non-surviving funds are included due to survivorship bias.  
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Second, the data is limited to only include funds with Morningstar’s “Oldest share class”-tag. This only in-

cludes the most appropriate share class for performance comparison as the tag determines if the fund has 

launched several share classes and ensures that the same fund is only represented once (Morningstar, 2016).  

 

Third, index funds and fund of funds are removed from the data set since these funds are considered passively 

managed and hence their performance cannot be credited to the individual fund manager. Thus, index funds 

and fund of funds will not bring any insights to this study’s focus on actively managed mutual fund perfor-

mance.  

 

Fourth, to determine who fund performance can be credited to and whether the fund is managed by a man or 

a woman, the portfolio manager name must be disclosed. Therefore, all funds with no manager disclosed are 

excluded.    

 

Fifth, only funds with inception date before 1/1 2018 are included as an inception date after this would imply 

that the fund would not have been alive for more than three years. Further, due to the extra ordinary nature of 

the financial year of 2020, funds only being alive in 2020 are not of interest to this study. 

 

Finally, funds are only included if they have any return data disclosed.  

 

This leaves the primary data set with a total number of funds for the three regions of 17,109. However, addi-

tional funds will further be excluded due to a criteria for management tenure for single-managed funds and 

management teams, which will further be explained in the sections below. Thus, the total number of funds 

across all data sets for the three regions is 15,506 as shown in table 3 below. 

Regions Asia Europe North America Total 

Total funds across all data sets 2,162 8,224 5,590 15,506 

Table 3: Final number of funds across all data sets. Source: own creation 

The selection criteria described above is deemed to result in a sufficiently homogenous group of funds which 

has been found critical in fund studies in previous literature (Cesari & Panetta, 2002).   
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4.3.2 Data sets for individual periods for single-managed funds 

The primary data set is further divided into the five observation periods for each region. Hereafter, the data 

sets is split into two; one data set for single-managed funds (if only one manager is managing the fund in the 

period of observation) and one data set for team-managed funds (if two or more managers are managing the 

fund in the period of observation). In the following, the construction of the data sets for single-managed funds 

will be explained, and the data sets for team-managed funds will be described in section 4.3.4. 

 

To be able to credit a manager for the performance in a period, the fund is only included as an observation if 

the manager has been managing the fund for more than 80% of the time period in question. In table 4 below, 

the fractions of funds excluded due to this threshold for the three regions are presented. The fractions are 

calculated as the excluded funds divided by the total number of funds. The fractions excluded for Asia, Europe, 

and North America are 38.03%, 26.43%, and 41.81%, respectively, showing a higher fraction of excluded 

funds in North America and Asia compared to in Europe. These fractions may be affected by missing fund 

manager data in Morningstar. If fund manager data is missing for parts of the period, the fund in question is 

excluded for the period with missing data.  

Regions Asia Europe North America 

Fraction 38.03% 26.43% 41.81% 

Table 4: Fraction of excluded funds due to 80% time managed the fund-threshold. Source: own creation 

Further, in order to ensure correct calculation of Sharpe Ratio, the fund returns must be disclosed for the whole 

period for the fund to be included. Thus, a fund can be included in one period without necessarily being in-

cluded in all five time periods. It is acknowledged that the sampling method could result in the presence of 

survivorship bias in the data, however, this will be addressed later when the robustness of this study is assessed.  

 

To determine the portfolio managers’ gender, Harvard’s World Gender Name Dictionary is used (Harvard 

Dataverse, 2018). The dictionary includes 6.2 million names from 182 countries to disambiguate the gender. 

The dictionary is based on a study of patent applicants to identify the genders (Martínzes, Raffo, & Saito, 

2016). We are aware that names not always qualify as only-female or only-male, however in doubtful situa-

tions like these, the dictionary returns a question mark. In these cases, other sources like Google, LinkedIn, as 

well as fund companies’ web pages are used in order to find the specific manager in question and determine 

the gender based on their prefix (Mr., Ms., etc.) or pronouns (he, she, etc.). In cases where the gender is unde-

terminable, the fund is excluded from the data set. Since first names in China, Japan, and Taiwan are not 

identified with a particular gender, data from these three countries are not part of the study. Further, it is 

recognized that managers may identify themselves as a different gender than what their name indicates, and 
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thereby not necessarily fall into the male-female binary. Hence, the study may miscategorize managers who 

do not see themselves as male or female. 

In table 5 below, the final number of observations for the five time periods within each region is presented:  

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Total observations 3,569 4,886 4,908 4,961 5,168 

Female 386 596 543 590 671 

Male 2,590 3,817 4,012 4,028 4,497 

Asia 532 711 844 1,177 1,452 

Female 58 103 108 154 198 

Male 474 608 736 1,023 1,254 

Europe 1,779 2,943 2,699 2,536 2,504 

Female 266 434 356 366 357 

Male 1,513 2,506 2,343 2,170 2,147 

North America 1,257 1,232 1,365 1,248 1,212 

Female 133 103 111 100 116 

Male 1,124 1,129 1,254 1,148 1,096 

Table 5: Number of observations for each period in Asia, Europe, and North America. Source: own creation 

Although there are variations in the number of observations for the three regions and between the two genders, 

it is argued that the data foundation is sufficiently large for the study to provide valuable insights.  

4.3.3 Data sets for sector allocation 

In order to further study differences in the investor behavior between male- and female fund managers, data 

on equity allocation for the individual funds are collected using Morningstar Direct. For each individual fund, 

the disclosed percentage equity allocation for each equity asset is collected on a monthly basis. In addition to 

this, the specific sector classification for each individual asset is retrieved. The amount of data disclosed vary 

across the funds, however an average percentwise sector allocation is calculated based on the monthly data 

available for each fund. It is acknowledged that the funds may also include some cash and other assets in their 

holdings, hence it is not 100% of the funds’ assets which are accounted for in the sector allocation. In order to 

minimize biases originating from this, the equity holdings are multiplied to account for 100% of the funds’ 

holdings. This still results in a minor bias as it is then assumed that the sector allocation of the equity holdings, 

which are currently accounted for, would be the same if the fund was allocated 100% to equity. Further, Morn-

ingstar do not provide sector information on all equity assets, which results in a minor fraction of the equity 
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holdings being unaccounted for. This constitutes a minor margin of error, however, as this is a relatively small 

part of each fund’s holdings, it is argued that the calculated averages constitute a reliable measure for the fund 

manager’s sector allocations. As a control, the unaccounted part is still a part of the data set and is presented 

as N/A in the list of sectors in Appendix 2.  

 

The data foundation required for the calculations described above is significant, and due to limited access to 

data sources stemming from COVID-19 restrictions at Copenhagen Business School’s library, it has been 

necessary to limit the periods of analysis to two periods: 2008-2010 and 2017-2019. The two periods are 

selected as representatives of two different market conditions (bear and bull) and further to enable an analysis 

of whether fund managers’ sector preferences change over time.  

 

Thus, for each individual fund, an average sector allocation is calculated for the two periods. The end result is 

two data sets for each region containing data on the percentage sector allocation to 11 sectors.  

 

Not all funds have disclosed their equity holdings, thus these funds are excluded in this part of the study. The 

number of excluded funds is shown in the table 6 below.  

Region 2008-2010 2017-2019 

Asia 100 469 

Europe 214 324 

North America 160 83 

Table 6: Number of excluded funds due to no disclosed equity holding. Source: own creation 

4.3.4 Data sets for management teams 

The individual data sets for management teams are constructed based on rules similar to those applied to indi-

vidual managers. Hence, the data is divided into the five observed time periods. Further, every team for the 

period in question is assessed, and only managers being part of the team for at least 80% of the period are 

included. Thus, it is possible for management teams to have been consisting of more team members than the 

ones considered in this study, however, it is deemed important that a team member has been part of the team 

for a sufficient amount of time in order to actually have an influence on fund performance. Further, team-

managed funds with only one manager who abide by the 80% threshold in the time period in question are 

excluded.  

 

Management teams are classified as either consisting of multiple men, multiple women or a mix of men and 

women. The specific number of men and women on the teams is not considered, meaning that one female 
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manager and one male manager on a team is sufficient for the team to be considered mixed. Furthermore, as 

with individual fund managers, returns must be disclosed for the entire period in question.  

 

When determining the gender of fund managers on teams, the same procedure as for single-managed funds is 

used. Hence, Harvard’s World Gender Name Dictionary is, once again, used as the primary source and data is 

thus limited to gender binary classifications. The total number of observations in management team data is 

presented in table 7 below. 

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Total observations 2,913 3,617 4,402 4,919 6,008 

All-female teams 47 58 63 59 95 

All-male teams 2,034 2,530 3,270 3,580 4,182 

Mixed teams 832 1,029 1,069 1,280 1,731 

Asia 91 125 212 167 202 

All-female teams 2 2 0 2 3 

All-male teams 51 69 154 106 124 

Mixed teams 38 54 58 59 75 

Europe 1320 1,623 2009 2,447 2,989 

All-female teams 37 42 54 47 69 

All-male teams 937 1,157 1,491 1,792 2,079 

Mixed teams 346 424 464 608 841 

North America 1,730 1,978 2,227 2,332 2,817 

All-female teams 9 14 9 10 23 

All-male teams 1,214 1,386 1,657 1,704 1,979 

Mixed teams 507 578 561 618 815 

Table 7: Total number of observations in management team data. Source: own creation 

As can be seen in table 7 above, the number of all-female-managed teams is very low. The statistical implica-

tions of this will be considered later when addressing the choice of statistical test.   
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4.4 Measurement of risk-adjusted performance 
The performance of the mutual funds is assessed based on the risk-adjusted measure: Sharpe Ratio. In the 

following section, the method applied for the calculation of Sharpe Ratio including the risk-free rates used as 

well as the considerations behind the choice of performance measure will be elaborated upon.  

4.4.1 Risk-free rates 

To calculate excess returns for Sharpe Ratios, three different risk-free rates are collected from Reuters Eikon. 

The three rates are based on 10-year government bonds from three different countries. For the North American 

funds, US Treasury bills are chosen. When calculating excess returns for the European funds, the German 

Government bonds are chosen as the most appropriate representative for a risk-free European investment due 

to Germany’s long history as a stable European country with well-developed financial markets. Lastly, for the 

Asian data set, the South Korean government bond is used as proxy. 54% of the funds in the Asian data set are 

South Korean. This, combined with the well-developed financial markets in South Korea, points to the South 

Korean government bond constituting the best representative for a risk-free investment in Asia given the coun-

tries assessed in this study. 

4.4.2 Sharpe Ratio 

In order to assess the relative performance of portfolio managers, the risk-adjusted performance measure 

Sharpe Ratio is calculated for each fund within the sample. The measure was introduced by William Sharpe 

(1966) and measures fund performance by assessing excess returns compared to their risk. The Ratio has been 

widely acknowledged within literature as a suitable performance measure if the investor wishes to place his/her 

entire investment into one fund (Eling, 2008; Eling & Schuhmacher, 2007; Meyer & Rasche, 1992). Other 

performance measures are also available and will be elaborated upon below in order to provide a thorough 

comparison of the characteristics of the Sharpe Ratio and establish its legitimacy as the evaluation criteria for 

this study. 

 

Other performance measures do, similarly to the Sharpe Ratio, adjust for risk and some assess performance in 

other ways. Some of these performance measures include the Treynor Ratio, Jensen’s alpha, and Information 

Ratio. Both the Treynor Ratio, which uses excess return, and the Jensen’s alpha, which is the average return 

above what is predicted by CAPM, use systematic risk. The use of systematic risk is relevant in cases of a 

large mix of portfolios e.g., large pension funds or funds of funds. Under these circumstances, unsystematic 

risk will largely be diversified away, and beta will therefore be an appropriate risk measure (Bodie et al., 2013). 

However, the funds in this study have not been selected based on size or diversification and small funds are 

included. Further, funds of funds are excluded from this study. Hence, the funds may include unsystematic 

risk and a total risk measure is therefore deemed most appropriate. The Information Ratio do, similarly to 
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Sharpe Ratio, use a total risk measure, however it is used in cases, where actively managed positions are added 

to a passive index position. Thereby the Information Ratio will show the reward of adding the riskier actively 

managed position to the portfolio (Bodie et al., 2013). As this study investigates the performance of different 

actively managed funds and not scenarios where the actively managed portfolios are mixed with an index 

position, the Information Ratio is found irrelevant. Based on the above arguments and the design of this study, 

the Sharpe Ratio is considered the most appropriate performance measure for the funds within the sample.  

4.4.2.1 Critique of Sharpe Ratio  

While Sharpe Ratio is widely used within portfolio theory and performance measurement, the measure has 

also been subject to a wide range of criticism. Most of the criticism is based on statistical arguments. Lo (2002) 

argues that the original Sharpe Ratio proposed by William Sharpe only is suitable for returns containing no 

autocorrelation. His argument about a bias caused by autocorrelation is supported by the research of Best, 

Hodges, & Yoder (2007) who argue that serial correlated returns imply other results than independent return 

data. In general, the assumption of normality of the return distribution is focus point of a large part of the 

critique and there is consensus about non-normal distributions resulting in a bias in Sharpe Ratio estimates (C. 

Brooks & Kat, 2002; Christie, 2007; Mahdavi, 2004). However, the precise effect of statistical measures, like 

tails and higher order moments such as kurtosis and skewness, has also been identified as further sources of 

biases in terms of Sharpe Ratio estimates (Gregoriou & Gueyie, 2003; Johnston & Scott, 2013). 

 

The critique outlined above has led to the rise of several modifications to the original measure proposed by 

Sharpe (1966). A common modification is known as the normalized Sharpe Ratio as proposed by Scholz 

(2007), which is said to remove noise from market climate effects and isolate the effect of the actual fund 

management (Krimm, Scholz, & Wilkens, 2012; Scholz, 2007). Other modifications account for higher mo-

ments of the return distribution (Bao, 2009; Bao & Ullah, 2006), add exponents to the denominator to address 

issues relating to negative excess returns (Israelsen, 2003, 2005), or change the numerator to assess relative 

returns instead of absolute returns (Ferruz Agudo & Sarto Marzal, 2004).  

 

Another criticism which has led to a proposed modification of the Sharpe Ratio relates to the interpretability 

of the measure for the average investor. Modigliani & Modigliani (1997) propose a modified Sharpe ratio 

called the M-squared approach in which the risk of a portfolio is adjusted to the risk of the market portfolio 

which will result in a more comprehensible and understandable measure based on basis points instead of on a 

ratio. Another modification which also addresses the understanding of the individual investor is the Sortino’s 

Ratio. Sortino’s Ratio is a modification to the Sharpe Ratio and is named after Frank Sortino (Sortino & Price, 

1994). Instead of measuring the performance of a fund relative to a risk-free rate, the Sortino’s Ratio is goal-
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oriented i.e., the performance is measured relative to an investor’s goal and thus provide a more customized 

performance measure for individual investors.  

 

While the Sharpe Ratio has been widely criticized and modified, when testing modified Sharpe Ratio measures 

against the original one, the impact of modifying the measure seems immaterial (Low & Chin, 2013; Scholz, 

2007). Furthermore, studies have also shown compelling evidence against the statistical criticism elaborated 

above based on empirical financial distributions (Schuhmacher & Eling, 2011; Sinn, 1989) and thus the orig-

inal Sharpe Ratio has been chosen as the focal point of this study.  

4.4.2.2 Calculation of Sharpe Ratio 

In this study, Sharpe Ratio has been calculated using historical monthly returns, following the methodology 

presented by Sharpe (1994):  

𝑠! =
𝑅"̅
𝜎$!"

 (1) 

 

Where	𝑅"̅ 	is the excess return calculated as:  
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Ri is the monthly return for fund i,and Rf	is the risk-free rate in the particular month in question divided by  

12 since the yields are expressed in annual terms. For the periods 2008-2010, 2011-2013, 2014-2016, and  

2017-2019 T=36, and for the period 2020 T=12.  

𝜎$!"   is the standard deviation of the excess return and is calculated using the following formula:  
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4.5 Statistical methodology 
The following section will outline the statistical methodology of the study. This will first include a short ex-

planation of the descriptive statistics. Hereafter, an Anderson-Darling (A-D) test is applied together with Q-Q 

plots and histograms in order to provide an overall assessment of the normality of the Sharpe Ratio distribution. 

Finally, statistical tests, used to test for differences among single-managed funds and team-managed funds, are 

described. For the A-D tests and the statistical tests, the software JMP is used.   

4.5.1 Descriptive statistics 

To analyze the differences within the performance of female- and male fund managers, descriptive statistics 

created in Tableau is firstly used to provide an understanding of the overall distribution and differences of the 

female-, male- and team-managed funds. Due to the richness of the data, an analysis of the basic characteristics 

of the data is deemed relevant in order to exploit the full potential of the sample data.  

4.5.2 Normality of Sharpe Ratio distribution 

The A-D test together with Q-Q plots and histograms are used to test for normality of the calculated Sharpe 

Ratios in this study. Histograms, created in Tableau, are used to visualize the distribution and provide a pre-

liminary impression of the distribution. Q-Q plots are then created to provide a more detailed assessment. For 

a normal distribution, data will form a straight line in a Q-Q plot while deviations from a straight line will be 

signs of skewness or fat tails (Doane & Seward, 2016).  According to Dodge (2008), the A-D test is suitable 

for testing if a set of data follows a specific distribution, in this case the normal distribution. The test provides 

a statistic, 𝐴*	which is given by the weighted sum of the squared deviations 𝐹+(𝑥; 0) − 𝐹,(𝑥) (Dodge, 2008):	

A* =
1
n
4(5F-(x; 0) − F.(x)8

*
.

/()

9	 (4) 

	
This test statistic follows a specific distribution which is then tested up against the normal distribution in order 

to provide an answer to the test (Dodge, 2008). The hypothesis of this study's A-D test is stated below:  

 

H0: The Sharpe Ratio data follows a normal distribution 

 

The A-D test, as well as probability plots (Q-Q plots) and histograms, are created for all periods and all regions 

for single-managed funds. Below in figure 3 and 4, an example of Asia 2014-2016 is given. The remaining 

plots can be found in Appendix 3. 
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Figure 3: Histogram of Sharpe Ratio for Asian funds, 2014-2016. Source: own creation 

 
Figure 4: Q-Q Plot and summary statistics of Sharpe Ratio for Asian funds, 2014-2016. Source: own creation 

The p-values for all periods in the three regions are below the significance level of 5% (Appendix 3). Hence, 

the null hypothesis is rejected, indicating that none of the data sets for risk-adjusted performance of single-

managed funds are normally distributed. The non-normal distribution can also be identified in the histograms 

where examples of skewness, fat tails, and high peaks are evident.   

4.5.3 Choice of statistical tests 

In order to answer the research question and hypotheses of the study, statistical tests are conducted. For the 

different data sets, different statistical tests are applied, which will be elaborated upon below.  

When deciding which statistical test to use, the risk of type I and type II errors are important to consider (Doane 

& Seward, 2016). Type I errors relate to the risk of rejecting a true null hypothesis (Doane & Seward, 2016).  
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In this study, a type I error would imply that we reject a null hypothesis stating that there is no significant 

difference and hence conclude that a statistically significant difference exists. Type II errors refer to the risk 

of not rejecting a false hypothesis (Doane & Seward, 2016). In this study it would result in a wrongful conclu-

sion of no statistically significant difference. Type I errors relate to the chosen level of significance, which 

should be set with the purpose of minimizing the risk of type I errors. However, there is also a trade-off between 

the risk of type I errors and the risk of type II errors. When decreasing the level of significance, the risk of type 

II errors increases. In this study, significance levels of 1%, 5%, and 10% are chosen. According to Doane & 

Seward (2016, p. 341): “The power of a test is the probability that a false hypothesis will be rejected”. The 

most powerful tests are therefore always preferred, and this will provide a guideline for the choice of statistical 

tests in this study.  

4.5.3.1 Statistical test for single-managed funds 

The data set for single-managed funds is based on two independent samples (male- and female fund managers) 

where the purpose is to compare the mean of their risk-adjusted performance, measured as Sharpe Ratio, as 

well as their risk. To do this, there are tests available for normally distributed- as well as for non-normally 

distributed populations. For normally distributed populations, the t-test for comparing two means for inde-

pendent samples is the most feasible (Doane & Seward, 2016). This test statistic is, as mentioned, based on 

the assumption of a normally distributed population, and as concluded above, it seems as if the two popula-

tions, in terms of Sharpe Ratio, violate this assumption in which case non-parametric tests would be more 

appropriate (Doane & Seward, 2016). However, given the large sample size of the study and the fact that data 

only seems moderately skewed, which the t-test can withstand (Doane & Seward, 2016), the t-test is chosen 

as the main statistical test for testing for differences in risk-adjusted performance between male- and female 

fund managers. The large sample size does also serve as the main justification for the choice of t-tests of equal 

means as the statistical test for assessing differences in risk. While the large sample size of this study enables 

the use of t-tests, Doane & Seward (2016) also describe that large sample sizes, due to small standard errors, 

can lead to difficulties in assessing the magnitude of the differences in means. This implies that, while signif-

icance of the differences in means can be determined using the t-statistics, the magnitude of this difference 

should be assessed with more caution (Doane & Seward, 2016). However, as this study is only interested in 

whether the difference in risk-adjusted performance and risk between the two independent samples is signifi-

cant and not the magnitude of a possible difference, the size of the sample is only seen as an advantage as it 

enables the use of the more powerful t-statistic compared to non-parametric tests.  

Robustness test of H 1 1  

As mentioned, the data sets of this study may be affected by survivorship bias since funds only are included 

in a period if returns are disclosed for the entire period. To examine the validity of the results of H 1 1, a 

robustness test will be conducted in which non-surviving funds are included in the t-test. Funds are, however, 
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only included if returns are disclosed for at least 50 % of the period due to errors when calculating Sharpe 

Ratio with limited amount of return data. These errors are driven by the fact that the denominator in the Sharpe 

Ratio is defined as the standard deviation of excess returns, and when measuring the standard deviation over 

a limited period of time, extreme values will be the result due to small variances. Due to differences in the 

period of individual funds’ Sharpe Ratio calculation (between 1.5-3-year return data for the first four periods 

and 0.5-1-year return data for 2020), the Sharpe Ratio calculation is annualized by multiplying with √12 fol-

lowing the methodology of Sharpe (1994). Thus, the mean results cannot directly be compared with the results 

from H 1 1. Nevertheless, the p-value and the direction of the means, i.e., higher or lower Sharpe Ratio mean 

for either female- or male fund managers, can be compared.  

Statistical test and robustness for comparison of sector allocation 

For the comparison of sector allocation between male-managed and female-managed funds, a series of t-tests 

are conducted. For the two time periods, two independent samples are tested against each other for each sector. 

Thus, for each sector the range of average allocations to the sector in question for male- and female fund 

managers is tested against each other to see whether they are statistically different. The t-tests are finally as-

sessed collectively using the hypothesis formulated in section 4.2 to enable a discussion of the results.  

 

Similarly to the data for single-managed funds, the data for sector allocation shows signs of a non-normal 

distribution with fat tails and several outliers due to the presence of funds with a specific focus on an individual 

sector. However, due to the large sample size the t-test is still deemed to be the most appropriate statistical 

test. Furthermore, the robustness of the findings will be evaluated by testing the data without outliers in order 

to enable a thorough and qualitative assessment of the sector allocation of the funds. In the robustness test, 

funds with an allocation of 75% or above in one sector are excluded from the test. 

The t-test for comparisons of means between two independent samples 

 According to Agresti, Franklin & Klingenberg (2018), the t-statistic for comparing means from two independ-

ent samples can determine whether the means of two populations actually are equal, i.e., is the mean of male 

fund managers equal to the mean of female fund managers. The test statistic is based on the following assump-

tions (Agresti et al., 2018, p. 492): 1) A quantitative response variable observed in each of two groups, 2) 

Independent random samples, and 3) Approximately normal population distribution for each group. 

 

As mentioned earlier, the test statistic is robust to violations of the normality assumption in cases of large 

sample sizes and especially when using two-sided tests (Doane & Seward, 2016).  
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The two hypotheses to be tested are the following: 

𝐻0:	𝑢1", =	𝑢231",  

𝐻):	𝑢1", 	≠ 	𝑢231",  

The formulas for calculating t-statistics vary depending on how much information is available in terms of the 

variance of the populations in question. As the actual variance of the two populations are unknown and due to 

the psychological differences between men and women, it is preferred to make as few assumptions about the 

variances of the two populations as possible. Thus, the formulas used for the t-statistics calculated are the 

formulas based on unknown variances, which are assumed to be unequal (Doane & Seward, 2016).  
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The critical values for the t-statistics depend on the chosen significance level as well as the degrees of freedom. 

Values more extreme than the critical values (either negative or positive) would result in a rejection of the null 

hypothesis. Based on the t-statistics, p-values showing the “two-tail probability from t distribution of values 

even more extreme than observed t test statistic, presuming the null hypothesis is true” (Agresti et al., 2018, 

p. 492). Thus, if a p-value is lower than the chosen significance level, the null hypothesis is rejected which in 

this study implies that e.g., the Sharpe Ratio of male fund managers is significantly different from the Sharpe 

Ratio of female fund managers given the chosen level of significance.  

4.5.3.2 Statistical tests for the performance of fund management teams 

For the performance of management teams, the analysis of variance (ANOVA F test) is used. According to 

Doane & Seward (2016, p.437), “Analysis of variance seeks to identify sources of variation in a numerical 

dependent variable Y (the response variable). Variation in the response variable about its mean either is ex-

plained by one or more categorical independent variables (the factors) or is unexplained (random error)”. In 

the case of management teams, the response variable is Sharpe Ratios, and the factor is the composition of 

genders on the team. As this study only considers one factor, a one-way ANOVA test is used. The ANOVA F 

test for comparing population means is based on the following assumptions (Agresti et al., 2018, p. 702): 1) 

The population distribution for the response variable is normally distributed, 2) The distributions have the 

same standard deviation, and 3) Data based on randomization. 
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At first glance, it seems as if the first two assumptions are violated given the data of this study and the normality 

tests conducted on the single-managed funds. However due to the sample size and the robustness of the 

ANOVA test, it is deemed that the violation of normality is not severe enough to exclude the use of ANOVA.  

Variance ratio and Levene’s test 

In terms of violating the equal standard deviation assumption, the variance ratio is calculated for each data set. 

The variance ratio is calculated as follows (Martin & Bridgmon, 2012, p. 115): 

 

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒	𝑟𝑎𝑡𝑖𝑜 = 	
ℎ𝑖𝑔ℎ𝑒𝑠𝑡	𝑔𝑟𝑜𝑢𝑝	𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒
𝑙𝑜𝑤𝑒𝑠𝑡	𝑔𝑟𝑜𝑢𝑝	𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒

 (6) 

 

There are many different opinions about how high the variance ratio can be before it results in a higher prob-

ability of type I errors. According to the guideline in Norusis (2005), the ratio can be as high as 4, while 

Tabachnick & Fidell (2007) argue that it depends on the relative sample sizes compared to each other. If the 

ratio between the highest number of observations in a sample to the lowest number of observations is relatively 

equal, a variance ratio as high as 10 would still be sufficient. However for very unequal sample sizes, a variance 

ratio higher than 3 can be a problem (Tabachnick & Fidell, 2007). Given the significant difference between 

the number of all-male- and mixed teams to the number of all-female teams, it is argued that the variance ratio 

should be no higher than 3 in this study before the risk of type I errors should be addressed. To supplement the 

variance ratio, a Levene’s test is conducted on all data sets to provide a more detailed assessment.  

 

The Levene’s test is not dependent on the assumption of a normal distribution, which makes it suitable for this 

study as compared to the Hartley’s test for equal variances which is dependent upon this assumption (Doane 

& Seward, 2016). It is computed by calculating the absolute difference between each observation value and 

the mean for its category and then performing a one-way ANOVA on these differences (Martin & Bridgmon, 

2012). A significant test statistic results in the rejection of the null hypothesis of equal variance.  
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In the table 8 below are the variance ratio and the p-values from the Levene's test stated.  

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Asia 

Variance ratio 57.2840 6.9085 1.9213 124.7935 2.0473 

Levene's p-value 0.0809 0.5627 0.1447 0.2513 0.5629 

Europe 

Variance ratio 2.4832 1.0973 1.1664 2.0286 1.2407 

Levene's p-value 0.0190** 0.3850 0.7657 0.0006*** 0.0025*** 

North America 

Variance ratio 1.5408 1.3662 1.7716 1.3579 2.9123 

Levene's p-value 0.0322** 0.0150** 0.3156 0.0313** 0.0104** 

Table 8: Variance ratio and Levene's p-value for H 3. *** indicates significance at 1%. ** indicates significance at 5%. 

Source: own creation 

The variance ratios for Europe and North America are below 3 for all periods, which indicate that the risk of 

type I errors is low for these two regions. However, the variance ratio is above 3 for most periods in Asia, due 

to the fact that only 2-3 all-female teams are observed, thus the variance between groups is high. A variance 

ratio above 3 indicates increased risk for type I errors. Further, the Levene's test is conducted for all regions 

and periods. For Europe 2008-2010, 2017-2019, and 2020, the results are significant as well as for North 

America 2008-2010, 2011-2013, 2017-2019 and 2020 which leads to the rejection of equal variances for these 

periods when applying the Levene's test. However, the variance ratios are below 3 for these periods, resulting 

in inconclusive results of equal variances in these periods. For the remaining periods for Europe and North 

America, the Levene's test cannot be rejected, indicating that the variances are equal. Hence, it is argued that 

the ANOVA-test can be applied for Europe and North America as the results of equal variances are either 

inconclusive or indicate equal variances. The results for Asia should, however, be assessed with higher caution.     

ANOVA test 

The hypotheses tested for the ANOVA tests are the following: 

𝐻0:	𝑢156"	'"51 = 𝑢%"156"	'"51 = 𝑢1!+"8	'"51 

𝐻):	𝑛𝑜𝑡	𝑎𝑙𝑙	𝑚𝑒𝑎𝑛𝑠	𝑎𝑟𝑒	𝑒𝑞𝑢𝑎𝑙 
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For each group a mean is calculated using the following formula (Doane & Seward, 2016, p.441): 

𝑦[9 =
1
𝑛9
(𝑦!9

,#

!()

 (7) 

Furthermore, an overall sample mean is calculated for all the data (Doane & Seward, 2016, p.441): 

𝑦[ =
1
𝑛
((𝑦!9

,#

!()

=
1
𝑛
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4

9()

4
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For each observation in the data set, the deviation from the overall sample mean constitutes two parts: deviation 

from the overall sample mean or deviation from the group mean. This can also be expressed in terms of vari-

ance. In the data, two types of variances are present: variance between groups and variance within groups 

(Doane & Seward, 2016). The F statistic used in ANOVA tests are calculated using the formulas displayed in 

table 9 below (Doane & Seward, 2016, p.442). 

Source of Variation Degrees of Freedom Sum of Squares Mean Square F Statistic 

Treatment  
(between groups)  

𝑐 − 1 
𝑆𝑆𝐵 ='𝑛!(𝑦+ − 𝑦+)"

#

!$%

 𝑀𝑆𝐴 =
𝑆𝑆𝐵
𝑐 − 1 𝐹 =

𝑀𝑆𝐵
𝑀𝑆𝐸 

Error  
(within groups)  

𝑛 − 𝑐 
𝑆𝑆𝐸 =''1𝑦&! − 𝑦+!2

"
'!

&$%

#

!$%

 
𝑀𝑆𝐸 =

𝑆𝑆𝐸
𝑛 − 𝑐 

   

Total  𝑛 − 1 
𝑆𝑆𝑇 =''1𝑦&! − 𝑦+2

"
'!

&$%

#

!$%

 
      

Table 9: F statistic used in ANOVA tests. Source: Doane & Seward, 2016, p.442 

The F statistic compares how much of the variation can be explained due to separate groups and how much is 

unexplained variation (Doane & Seward, 2016). The F test is a right-tailed test and the larger the F statistic the 

higher the probability of rejecting the null hypothesis of equal means (Doane & Seward, 2016). The critical 

values used for rejecting the null hypothesis depends on the degrees of freedom and thus the sample size, 

however the F statistics will also be supported by the calculation of p-values.  

Tukey’s test 

In cases in which the null hypothesis of equal means is rejected, a Tukey’s test will be conducted in order to 

determine within which pairs the difference between means is significant. The Tukey’s test maintains the low 

probability of type I errors compared to conducting individual t-tests (Doane & Seward, 2016). According to 
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Doane & Seward (2016, p.449) the Tukey’s test is “a two-tailed test for equality of paired means from c groups 

compared simultaneously”. The hypotheses tested are the following:  

𝐻0:	𝑢:;3<=	) = 𝑢:;3<=	* 

𝐻):	𝑢:;3<=	) ≠	𝑢:;3<=	* 

The test statistic is calculated using the following formula (Doane & Sewards, 2016, p. 449): 

𝑇4564 =
\𝑦[9 − 𝑦[>\

C𝑀𝑆𝐸 ` 1𝑛9
+ 1
𝑛>
a

 
(9) 

Where the null hypothesis is rejected if the Tukey’s statistic is above the critical value for the chosen signifi-

cance level. The critical values of the Tukey’s test do also depend on the sample size and the resulting degrees 

of freedom and will also, like the ANOVA, be supported with the calculation of p-values in order to make 

qualitative inferences.  

Robustness test of ANOVA-tests  

The data sets for fund management teams are of a smaller size than the data sets for single-managed funds. 

Thus, an extra validation of the test results is made to prevent Type II errors. For this validation, the Huber M-

estimation method is used (Huber, 1981). The Huber M-estimation method down-weights outliers when they 

are more than two sigmas away from the mean (Huber, 1981). If the test results are wrongly insignificant due 

to outliers, the Huber-M estimation will show a significant p-value rejecting the null hypothesis. The ANOVA 

tests for management teams will be evaluated with the Huber-M estimation method, and if contradicting results 

of p-values are found, both results will be presented and commented upon. 
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4.6 Reliability and validity  
In the following section, the reliability and validity of this study will be assessed. Reliability refers to the 

possibility of achieving the same findings by replicating the research methodology, whereas validity refers to 

the accuracy of the test results, the correctness of the measures used in the study, and the possibility of gener-

alizing the findings to another setting (Saunders, Lewis, & Thornhill, 2016).  

 

The reliability of this study is assessed as high since the data is collected from the Morningstar database and 

the primary data can therefore be extracted by another researcher. Further, the delimitation of data is objective 

and only a few calculations are made to obtain Sharpe Ratio. Hence, it is deemed possible for another re-

searcher to follow the same procedure of delimitation of funds and calculate Sharpe Ratios in the same manner 

and thereby achieve similar results. According to Saunders et al. (2016), four main threats to reliability are: 

researcher bias, researcher error, participant error, and participant bias. Researcher bias refers to researchers 

including subjective views in the collection of data (Saunders et al., 2016). This bias is, in the study, prevented 

by delimitating data with objective criteria; thus, any other researcher can follow the same procedure to achieve 

similar results. Regarding researcher errors, a part of the collection of the fund managers' gender is conducted 

manually in cases where the name is not included in Harvard’s World Gender Name Dictionary. Thus, re-

searcher errors may have occurred in this process. The participants in this study are funds registered in Morn-

ingstar's database. Participant errors is, in this study, considered to be errors made by the fund when reporting 

to the database. Funds in the database are required to report information to the database, however the quality 

of the reporting from each fund is not possible to assess and some information is not filled in. Hence, the 

Morningstar database may be affected by e.g., backfill bias.  

 

The validity of research can either be referred to as internal validity (correctness of the test results and meas-

urements) or external validity (generalizability of the findings) (Saunders et al., 2016). The internal validity in 

this study may be affected by the fact that the number of female fund managers is relatively low within the 

sample. If the number of female fund managers increases in the future, the results of this study may change. 

However, it is not possible to change the fact that, currently, few women are working within the fund industry. 

The correctness of the measurement is deemed valid due to the choice of the widely used measure for risk-

adjusted performance, Sharpe Ratio. Nevertheless, the Sharpe Ratio results may be questioned for 2020 due 

to the short time period. Thus, the results from 2020 must be interpreted with caution. The external validity 

will be discussed in section 6.  
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5 Empirical findings 
In the following section the empirical findings of this study will be introduced. Firstly, the data set will be 

analyzed and evaluated on a qualitative basis using descriptive statistics. Secondly, the results from the t-tests 

of single-managed funds (H 1), the results from the sector allocation test (H 2), and finally results from the 

ANOVA-tests on management teams (H 3) will be presented.  

5.1 Descriptive statistics 
For a thorough understanding of the data within this study, descriptive statistics will be elaborated in the fol-

lowing section. First, the distribution of female- and male-fund managers in single-managed funds will be 

presented followed by the average fund size, the risk distribution, sector distribution, domicile distribution for 

all funds in all time periods, and the distribution of female- and male fund managers on team-managed funds. 

Lastly, an interesting fact regarding the average number of fund managers in the three regions will be pre-

sented. 

5.1.1 Distribution of female- and male fund managers in single-managed funds 

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Asia 

Female 10.90% 14.49% 12.80% 13.08% 13.64% 

Male 89.10% 85.51% 87.20% 86.92% 86.36% 

Europe 

Female 14.95% 14.75% 13.19% 14.43% 14.26% 

Male 85.05% 85.25% 86.81% 85.57% 85.74% 

North America 

Female 10.58% 8.36% 8.13% 8.01% 9.57% 

Male 89.42% 91.64% 91.87% 91.99% 90.43% 

 Table 10: Female- and male fund managers in single-managed funds. Source: own creation 

In the above table 10, the distribution of female- and male fund managers in single-managed funds is presented 

in percentage points. The table shows, in general, a lower representation of female fund managers compared 

to their male counterparts in all three regions and further that the distribution between men and women over 

the 12 years of examination is relatively stable. Europe has the highest percentage of female fund managers in 

all time periods compared to the two other regions, with the highest percentage of women in 2008-2010 with 

14.95% and the lowest of 13.19% in 2014-2016. North America has the lowest percentage of female fund 

managers with the lowest percentage of 7.73% in 2017-2019 and the highest in 2020 with 9.57%. Asia is in-
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between Europe and North America with percentages between 10.90% (in 2008-2010) and 14.49% (in 2011-

2013).  

5.1.2 Average fund size for individual funds 

In below figure 5, the average fund size for individual female- and male fund managers across all regions is 

presented. It is evident from the figure, that the average fund size of female-managed funds throughout the 

entire sample period is below the fund size of male-managed funds. From 2014-2016 the average fund size for 

male-managed funds is more than twice the size of the average fund size for female-managed funds. 

 
Figure 5: Average fund size for individual male-managed funds and female-managed funds. Source: own creation 
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5.1.3 Development in number of funds 

For all three regions, the total number of observed funds has increased during the time periods which is illus-

trated in figure 6 below. However, the three regions differ in terms of what types of funds drive the increase. 

For all regions, female-managed funds are in the bottom and no notable increase is evident in any of the regions 

over the period of study, nevertheless a small increase is observed for Asia. For Europe and North America, a 

large increase in team-managed funds is observed, which is the main driver for the increase in funds for these 

two regions. Further, for Europe, a large increase in male-managed funds is evident from 2008-2010 to 2011-

2013, however the number is decreasing in the following time periods. For North America, a small increase is 

observed for male-managed funds in most periods. The increase in funds in Asia is driven by an increase in 

male-managed funds and no notable increase in team-managed funds is observed.  

 
Figure 6: Number of female-, male-, and team-managed funds in Asia, Europe, and North America. Source: own creation 
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5.1.4 Distribution of risk 

The distribution of risk for female- and male-managed funds is presented in boxplots in figure 7 below. While 

it appears that the median, as well as first and third quantile, are fairly equal for male- and female fund man-

agers, a wider dispersion of risk is evident for the male-managed funds. The boxplots representing the risk of 

female-managed portfolios are narrower than that of their male counterparts and show a smaller tendency to 

extreme values.  

 
Figure 7: Boxplots of risk distribution of female- and male-fund managers in Asia, Europe, and North America. Source: 

own creation 
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5.1.5 Sector allocation 

The average sector allocation of all female- and male-managed funds across all regions are found in figure 8 

below. It is evident that in 2008-2010, the average sector allocation for the two genders is fairly equal with 

female-managed funds being slightly more present within consumer cyclical and healthcare and male-managed 

funds showing a higher presence in real estate and energy. Similar tendencies are evident for 2017-2019, how-

ever, here female-managed funds show a higher presence in technology while male-managed funds have a 

higher allocation to communication services, industrials, and financial services as well as energy again.  

  
Figure 8: Pie charts of sector allocation of female- and male-managed funds for the two time periods 2008-2010 and 

2017-2019. Source: own creation 



 5 Empirical findings 58 

5.1.6 Domicile distribution  

In figure 9 below, the distribution of home countries for the funds within the sample is presented. It is evident 

that in all three regions, one country, in particular, accounts for a large part of the funds in the data set: South 

Korea with 48,5% in Asia; United States with 72,2% in North America, and Luxembourg with 31,5% in Eu-

rope. However, the funds seem to be more dispersed in Asia and Europe than in North America, which, how-

ever, is expected due to the low number of countries in North America compared to the two other regions as 

well as the well-developed financial markets in the United States. For Europe it is evident that, in particular, 

the Western European countries are better represented than the Eastern European countries. 

 
Figure 9: Total domicile distribution for all observed funds across all time periods. Source: own creation 
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5.1.7 Distribution of female- and male fund managers on team-managed funds 

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Asia 

Female 21.28% 22.51% 11.79% 15.94% 20.62% 

Male 78.72% 77.49% 88.21% 84.06% 79.38% 

Europe 

Female 15.85% 15.25% 14.00% 12.75% 14.44% 

Male 84.15% 84.75% 86.00% 87.25% 85.56% 

North America 

Female 11.63% 11.41% 9.92% 10.51% 11.14% 

Male 88.37% 88.59% 90.08% 89.49% 88.86% 

Table 11: Distribution of female- and male fund managers on management teams. Source: own creation 

In table 11 above, the distribution of female- and male fund managers in management teams is presented. The 

sample data from management teams shows, in general, a lower presence of female fund managers compared 

to their male counterparts for all regions. However, a higher presence of female fund managers in teams, 

compared to the presence of female fund managers in single-managed funds (presented in table 10), is observed 

for Asia and North America. Female fund managers in teams in Asia show a notably higher presence in some 

periods, up to 11%-point higher in 2008-2010, compared to the same period for single-managed funds. In 

North America, the presence of female fund managers is about 2%-point higher on team-managed funds than 

for single-managed funds across all time periods. In Europe, the presence of female fund managers in teams 

is similar to the one in single-managed funds.  
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5.1.8 Distribution of all-female, all-male, and mixed teams 

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Asia 

All-female teams 2.20% 1.60% 0.00% 1.20% 1.49% 

All-male teams 56.04% 55.20% 72.64% 63.47% 61.39% 

Mixed teams 41.76% 43.20% 27.36% 35.33% 37.13% 

Europe 

All-female teams 2.80% 2.59% 2.69% 1.92% 2.31% 

All-male teams 70.98% 71.29% 74.22% 73.23% 69.56% 

Mixed teams 26.21% 26.12% 23.10% 24.85% 28.14% 

North America 

All-female teams 0.52% 0.71% 0.40% 0.43% 0.82% 

All-male teams 70.17% 70.07% 74.41% 73.07% 70.25% 

Mixed teams 29.31% 29.22% 25.19% 26.50% 28.93% 

Table 12: Distribution of all-female, all-male, and mixed teams. Source: own creation 

The distribution of all-female, all-male, and mixed teams are presented in table 12 above. Similarly to table 10 

and table 11, female fund managers are less present compared to their male counterparts in the sample data. 

For all regions, the fraction of all-female teams is between 0%-2.80%. Thus, the number of funds managed by 

two or more women is notably lower compared to the two other types of teams for all regions and time periods.  

5.1.9 Average number of fund managers on fund management teams 

An interesting characteristic of the primary data set relates to the amount of fund managers on fund manage-

ment teams. A noteworthy difference in the number of fund managers for each region is found with North 

America having a higher amount of fund managers on teams relative to the two other regions. In table 13 below 

it is evident that the average team-managed fund in North America has over double the amount of fund man-

agers compared to the average team-managed fund in Europe.  

Region Asia Europe North America 

Average number of fund managers 3,34 3,01 6,3 

Table 13: Average number of fund managers on fund management teams. Source: own creation 
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5.2 Results from Hypotheses tests 
The results from the hypotheses will be presented in the next three sections. Tables, showing the results from 

t-tests and ANOVA-tests, contain means, p-values, and test statistics. In the tables from the ANOVA-test, 

degrees of freedom, sum of squares, and mean squares will also be stated. For test results from the Tukey tests, 

the table will show mean difference between the pairs and p-values for each pair. The significant results will 

be marked with ***, **, or * depending on the level of significance, where *** indicates 1% significance, ** 

indicates 5% significance and * indicates 10% significance. For each table, the number of observations will 

also be included.  

5.2.1 Hypothesis 1 – Results from the t-tests for single-managed funds 

The main purpose of the t-tests for single-managed funds is to analyze whether the two genders show signifi-

cantly different results in terms of risk-adjusted performance, measured as Sharpe Ratio (H 1 1), and risk, 

measured as standard deviation (H 1 2). Results will be presented separately for the three regions and an overall 

conclusion based on all results will finally be provided. 

5.2.1.1 Results H 1 1 

As described in section 4.5, t-tests for equal means are used in order to test for differences in risk-adjusted 

performance for single-managed funds. In table 14 below, the results for Asia are presented based on the null 

hypothesis H0: The risk-adjusted performance, measured as Sharpe Ratio, of female fund managers is equal 

to the the risk-adjusted performance of male fund managers in Asia.  

Asia 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
-0.0180 -0.0104 0.0534 0.0811 0.2185 

Mean, male-managed 

fund 
-0.0278 0.0060 0.0632 0.1183 0.2385 

T statistic -0.6392 1.2626 0.7136 3.8524 1.5075 

P-value 0.5247 0.2088 0.4766 0.0002*** 0.1329 

Female observations 58 103 108 154 198 

Male observations 474 608 736 1,023 1,254 

Table 14: T-tests results for H 1 1 for Asia. *** indicates significance at 1 %. Source: own creation 

Contradictory to the results of some prior research, the results for Asia show no significant difference between 

the female- and male fund mangers’ risk-adjusted performance in the periods 2008-2010, 2011-2013, 2014-

2016, and 2020. Thus, the null hypothesis cannot be rejected for these periods. However, the results for 2017-
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2019 are significant at a 1% significance level, indicating that the female- and male-managed funds show 

significantly different risk-adjusted performance within this period. While it was the expectations of this study, 

based on some prior research, that statistically significant differences would be in favor of the female-managed 

funds, the results for 2017-2019 show that male-managed funds have higher risk-adjusted performance com-

pared to their female counterparts.  

 

In table 15 below, the results for Europe are presented based on the test of H0: The risk-adjusted performance, 

measured as Sharpe Ratio, of female fund managers is equal to the risk-adjusted performance of male fund 

managers in Europe. 

Europe 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
-0.0750 0.0981 0.1350 0.1970 0.1316 

Mean, male-managed 

fund 
-0.0493 0.1095 0.1519 0.1953 0.1168 

T statistic 2.9213 1.5971 2.6458 -0.2868 -1.5653 

P-value 0.0037*** 0.1108 0.0084*** 0.7744 0.1182 

Female observations 266 434 356 366 357 

Male observations 1,513 2,509 2,343 2,170 2,147 

Table 15: T-tests results for H 1 1 for Europe. *** indicates significance at 1%. Source: own creation 

For Europe, the results show a statistically significant difference in risk-adjusted performance for the two 

periods 2008-2010 and 2014-2016 at a 1% significance level. Hence, the null hypothesis is rejected for the 

two periods indicating a significant difference in the risk-adjusted performance between female- and male fund 

managers. The results for these two periods for Europe are similar to the results for Asia in 2017-2019 and 

show evidence of a higher risk-adjusted performance for male fund managers compared to female fund man-

agers, which again contradicts the expectations of this study as well as prior research. The results from 2011-

2013, 2017-2019, and 2020 are insignificant. Hence, the null hypothesis cannot be rejected. Thus, also contra-

dicting some prior research, no evidence of a difference in risk-adjusted performance is found for these time 

periods in Europe.  
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In table 16 below, the results for North America are presented based on the test of H0: The risk-adjusted per-

formance, measured as Sharpe Ratio, of female fund managers is equal to the risk-adjusted performance of 

male fund managers in North America. 

North America 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
-0.0182 0.1772 0.0905 0.1965 0.2182 

Mean, male-managed 

fund 
-0.0209 0.1865 0.0994 0.1807 0.1942 

T statistic -0.4658 0.6644 0.8477 -1.5440 -1.3875 

P-value 0.6419 0.5076 0.3981 0.1249 0.1675 

Female observations 133 103 111 100 116 

Male observations 1,124 1,129 1,254 1,148 1,096 

Table 16: T-tests results for H 1 1 for North America. Source: own creation 

The results from North America are insignificant for all time periods. Hence, no statistically significant differ-

ence between female- and male fund managers’ risk-adjusted performance is found in any of the time periods 

for the region. These results are, similarly to the insignificant results in Asia and Europe, not aligned with 

some historical studies. 

 

In summary, the results primarily show insignificant differences in risk-adjusted performance between female- 

and male-managed funds in all three regions. However, the results in Asia 2017-2019 and Europe 2008-2010 

and 2014-2016 show evidence of a higher risk-adjusted performance for male-managed funds compared to 

female-managed funds. All of these results contradict the main expectations of this study and some of the 

results of previous studies.  

5.2.1.2 Robustness of H 1 1  

As described in section 4.5.3, a robustness test is conducted in order to account for the effect of survivorship 

bias. The results from the robustness test can be found in Appendix 4.  

 

In general, for all three regions, the robustness test results are similar to the results in H 1 1.  The robustness 

test results for Asia are aligned with the results in H 1 1, showing significant results in 2017-2019, in favor of 

male fund managers, and insignificant results in the remaining periods. The results from the robustness test for 

Europe show evidence of higher risk-adjusted performance for male-managed funds compared to female-man-

aged funds in 2008-2010 and 2014-2016, supporting the results from H 1 1. However, significant results are 

also found in 2011-2013 and 2020 at a 10% significant level, indicating a higher risk-adjusted performance 
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for male-managed funds in 2011-2013 and a higher risk-adjusted performance for female-managed funds in 

2020. Nevertheless, the results from H 1 1 show p-values in these two periods of 0.11, thus the p-values have 

only changed with 2 percentage points and hence the effect of including non-surviving funds is limited. The 

results from the robustness test for North America are aligned with the results from the H 1 1 test which show 

no evidence of a difference in risk-adjusted performance.  

 

In summary, the robustness test shows similar results as the H 1 1 test, indicating that the test is robust when 

correcting for survivorship bias which increases the internal validity of this study. 

5.2.1.3 Results H 1 2 

In the following section, the results from the t-test of equal means, based on the hypothesis concerning risk 

aversion between male- and female fund managers (H 1 2), will be presented. The results for Asia are presented 

in table 17 below based on the null hypothesis H0: The risk, measured as standard deviation, of female-man-

aged funds is equal to the risk of male-managed funds in Asia. 

Asia 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
7.3571 4.5160 3.8218 3.8887 8.0432 

Mean, male-managed 

fund 
8.1554 4.6301 4.1365 3.8820 7.9396 

T statistic 3.7892 1.0287 2.3927 -0.0978 -0.8264 

P-value 0.003*** 0.3052 0.0177** 0.9222 0.4091 

Female observations 58 103 108 154 198 

Male observations 474 607 736 1,023 1,254 

Table 17: T-tests results for H 1 2 for Asia. *** indicates significance at 1%. ** indicates significance at 5%. Source: 

own creation 

In line with the expectations of this study as well as literature on risk aversion, the results for H 1 2 for Asia 

show evidence of a lower risk for female-managed funds at a 1 % significance level in 2008-2010 and at a 5% 

significance level in 2014-2016, thus the null hypothesis is rejected for these two periods. In the periods 2011-

2013, 2014-2016, and 2020 no evidence is found of a difference in risk between female- and male-managed 

funds. Hence the null hypothesis cannot be rejected for these periods.  
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In table 18 below are the test results for Europe stated, based on the null hypothesis H0: The risk, measured as 

standard deviation, of female-managed funds is equal to the risk of male-managed funds in Europe. 

Europe 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
6.8903 4.4406 4.3004 3.6453 7.5481 

Mean, male-managed 

fund 
7.0121 4.3557 4.1254 3.6218 7.8979 

T statistic 1.0753 -1.2865 -2.4292 -0.4884 3.2042 

P-value 0.2829 0.1988 0.0155** 0.6255 0.0014*** 

Female observations 266 434 356 366 357 

Male observations 1,513 2,509 2,343 2,170 2,147 

Table 18: T-tests results for H 1 2 for Europe. *** indicates significance at 1%. ** indicates significance at 5%. Source: 

own creation 

The results for H 1 2 for Europe show no evidence of a difference in risk between female- and male-managed 

funds in the three periods: 2008-2010, 2011-2013, and 2017-2019. Thus, the null hypothesis cannot be rejected 

for these periods. However, for 2014-2016 the results are significant at a 5% significance level, indicating a 

lower risk for male-managed funds than for their female counterparts. This result contradicts the results found 

for Asia and the conclusions of prior research as well as the expectations of this study. In 2020, the results also 

show statistically significant differences between female- and male managed funds, leading to a rejection of 

the null hypothesis. This result, in line with prior research, shows statistically significant lower risk for female-

managed funds compared to male-managed funds.  
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In the below table 19 are the results for North America presented, based on the null hypothesis H0: The risk, 

measured as standard deviation, of female-managed funds is equal to the risk of male-managed funds in North 

America.    

North America 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
7.2199 4.1954 3.9649 3.6388 7.4717 

Mean, male-managed 

fund 
7.1466 4.1801 3.7784 3.7380 7.9451 

T statistic -0.4520 -0.1346 -1.2148 0.9346 2.0724 

P-value 0.6518 0.8932 0.2268 0.3519 0.0400** 

Female observations 133 103 111 100 116 

Male observations 1,124 1,129 1,254 1,148 1,096 

Table 19: T-tests results for H1 2 for North America. ** indicates significance at 5%. Source: own creation 

The results from North America show evidence of a difference in risk between female- and male-managed 

funds in 2020. In this period, the results show a statistically significant lower risk for female-managed funds 

compared to male-managed funds at a 5% significance level. Thus, the null hypothesis is rejected for this 

period. This result supports the expectations of this study as well as prior research. For the remaining periods, 

no evidence of a difference between the risk of female- and male-managed funds is found. Thus the null hy-

pothesis cannot be rejected for these time periods.  

 

To sum up, the results for H 1 2 show significantly lower risk for female-managed funds in Asia in 2008-2010 

and 2014-2016, in Europe in 2020, and in North America in 2020. These results are in accordance with the 

results from prior research as well as with the expectations of this study. Nonetheless, the results from Europe 

in 2014-2016 show evidence of a lower risk for male-managed funds, in contrast to the other results and to 

prior research. The remaining time periods for all regions show no evidence of a difference in risk between 

female- and male-managed funds which also contradict what is suggested by literature on gender differences 

in terms of risk aversion. 

5.2.1.4 Sub-conclusion 

The H 1 1 and H 1 2 are closely connected since the standard deviation (tested in H 1 2) is the denominator in 

the Sharpe Ratio calculation (tested in H 1 1). The test results from the two hypotheses are summarized in 

table 20 below. The arrows in the table are based on the perspective of the female fund managers, i.e., a 

downward/upward facing arrow indicate a lower/higher risk-adjusted performance or lower/higher risk for the 

female fund managers compared to their male counterparts. A horizontal arrow indicates no significant results. 
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The colors indicate the expectations of this study; red illustrates contradicting results, green illustrates results 

aligned with the expectations, and yellow indicates insignificant results.  

 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Asia 

H 1 1      

H 1 2      

Europe 

H 1 1      

H 1 2      

North America 

H 1 1      

H 1 2      

= Insignificant = 

Lower risk-adjusted 

performance for female fund 

managers 

= 
Lower risk for female 

fund managers 
= 

Higher risk for female 

fund managers 

Table 20: Summary of test results from H 1 1 and H 1 2. Source: own creation 

The results from Asia show significantly lower risk for female fund managers compared to male fund managers 

in 2008-2010 and 2014-2016, however, no evidence is found of a difference in risk-adjusted performance in 

these periods. These results indicate, given the formula for Sharpe Ratio, that Asian male fund managers must 

have earned higher excess returns throughout these two periods given the fact that significantly lower risk is 

concluded but no significant difference in risk-adjusted performance is found. Similar results are found for 

Europe and North America in the period 2020. In Asia 2017-2019 and in Europe 2008-2010, male-fund man-

agers have a significantly higher risk-adjusted performance, however no significant difference in risk is ob-

served between female- and male fund managers, indicating higher excess returns for male fund managers 

compared to female fund managers. In Europe 2014-2016, the risk-adjusted performance for female fund man-

agers is significantly lower compared to male fund managers and the risk is significantly higher for female 

fund managers. Hence, the higher risk of female fund managers contributes to the lower risk-adjusted perfor-

mance. Results are only in line with the expectations for some periods for H 1 2, while the results from H 1 1 

are all contradicting the main expectations of this study.   
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5.2.2 Hypothesis 2 – Results from the t-tests for sector allocation 

The difference between male- and female-managed funds in terms of sector allocation in the two time periods 

2008-2010 and 2017-2019 is assessed using t-tests for equal means as described in section 4.5. The following 

section will present and evaluate the results based on the following null hypothesis: H0: The sector allocation 

of male-managed funds is equal to that of female-managed funds in Asia, Europe, and North America. 

 

The results will further be evaluated using the following sub-hypotheses as presented in section 4.2: 

H0 a:  The allocation to real estate in male-managed funds is equal to that of female-managed funds 

H0 b:  The allocation to technology in male-managed funds is equal to that of female-managed funds 

H0 c:  The allocation to industrials in male-managed funds is equal to that of female-managed funds 

H0 d:  The allocation to consumer cyclical in male-managed funds is equal to that of female-managed funds 

H0 e:  The allocation to financial services in male-managed funds is equal to that of female-managed funds 

H0 f:  The allocation to consumer defensive in male-managed funds is equal to that of female-managed funds 

H0 g:  The allocation to communication services in male-managed funds is equal to that of female-managed 

funds 

H0 h:  The allocation to healthcare in male-managed funds is equal to that of female-managed funds 

H0 i:  The allocation to utilities in male-managed funds is equal to that of female-managed funds 

H0 j:  The allocation to basic materials in male-managed funds is equal that of  female-managed funds 

H0 k:  The allocation to energy in male-managed funds is equal that of female-managed funds 

The results will be presented for each region separately.  

Sector 
Mean, female-

managed fund 

Mean, male-man-

aged fund 
T statistics P-value 

2008-2010 (N Female=42, N Male=375) 

Real Estate 2.54% 3.16% 0.8362 0.4053 

Technology 15.72% 12.93% -0.8457 0.4021 

Industrials 16.40% 14.45% -1.4737 0.1460 

Consumer Cyclical 9.16% 8.59% -0.5854 0.5602 

Financial Services 13.78% 16.02% 1.2431 0.2194 
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Consumer Defensive 7.12% 6.33% -0.7650 0.4475 

Communication Services 6.93% 7.36% 0.5949 0.5538 

Healthcare 1.92% 4.85% 4.5060 0.0001*** 

Utilities 3.09% 3.29% 0.3405 0.7349 

Basic Materials 9.08% 9.45% 0.3508 0.7272 

Energy 6.53% 7.46% 0.8238 0.4136 

2017-2019 (N Female=73, N Male=605) 

Real Estate 3.11% 5.09% 2.6221 0.0096*** 

Technology 21.90% 14.31% -3.5267 0.0007*** 

Industrials 12.98% 12.50% -0.4737 0.6367 

Consumer Cyclical 9.60% 10.52% 1.4207 0.1579 

Financial Services 16.99% 18.11% 0.5024 0.6167 

Consumer Defensive 6.61% 7.29% 0.9228 0.3583 

Communication Services 6.39% 7.06% 1.0948 0.2758 

Healthcare 4.55% 5.64% 1.6278 0.1057 

Utilities 3.29% 3.24% -0.0784 0.9377 

Basic Materials 8.38% 7.45% -1.4285 0.1559 

Energy 4.08% 5.40% 2.2969 0.0231** 

Table 21: Sector allocation for single-managed funds in Asia 2008-2010 and 2017-2019. *** indicates significance at 

1%, ** indicates significance at 5%. Source: own creation 

The test statistics for Asia is presented in table 21 above. For the majority of the sectors, the t-test do not show 

any significant difference between the allocation of male-managed and female-managed funds for the period 

of 2008-2010, which contradicts the expectations of this study. However, a significantly higher allocation of 

male-managed funds to the sector healthcare is evident using a significance level of 1%. Hence, for the time 

period 2008-2010, the null hypothesis H0 h is rejected while the remaining null hypotheses are not rejected. 

While male-managed funds allocate a significantly higher fraction of their funds to healthcare in 2008-2010, 

the results for 2017-2019 indicate that the difference between male- and female-managed funds in terms of 

allocation to healthcare in 2017-2019 is insignificant. Whilst the results for healthcare, as well as for several 

other sectors, are insignificant in 2017-19, the three sectors: Real estate, technology, and energy show evidence 

of a difference in allocation as expected. For real estate and energy, the results indicate that male-managed 

funds allocate a higher fraction of their funds to these sectors compared to their female counterparts while the 

results show evidence of a significantly higher allocation of female-managed funds to technology. Thus, in 
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2017-2019, the null hypotheses H0 a, H0 b, and H0 k are rejected while the remaining null hypotheses are not 

rejected for the time period. 

Sector 
Mean, female-

managed fund 

Mean, male-man-

aged fund 
T statistics P-value 

2008-2010 (N Female=231, N Male=1,320) 

Real Estate 3.670% 3.667% -0.0037 0.9971 

Technology 8.261% 8.265% 0.0058 0.9954 

Industrials 13.03% 13.44% 0.5617 0.5747 

Consumer Cyclical 7.81% 6.87% -1.8389 0.0670* 

Financial Services 14.23% 14.47% 0.3246 0.7459 

Consumer Defensive 6.68% 7.18% 1.1028 0.2709 

Communication Services 8.14% 7.49% -1.1992 0.2314 

Healthcare 10.53% 8.51% -1.6936 0.0915* 

Utilities 4.56% 4.58% 0.0671 0.9465 

Basic Materials 8.20% 7.70% -0.6981 0.4857 

Energy 8.41% 9.11% 1.3329 0.1833 

2017-2019 (N Female=318, N Male=1,891) 

Real Estate 5.81% 5.15% -0.7453 0.4565 

Technology 13.81% 12.42% -1.8903 0.0635* 

Industrials 12.91% 14.38% 2.4021 0.0167** 

Consumer Cyclical 8.83% 8.41% -0.7628 0.4461 

Financial Services 11.11% 12.11% 1.7457 0.0814* 

Consumer Defensive 5.71% 5.96% 0.6185 0.5365 

Communication Services 5.05% 5.30% 0.8079 0.4195 

Healthcare 8.05% 7.66% -0.5284 0.5975 

Utilities 4.60% 4.12% -1.1304 0.2590 

Basic Materials 4.00% 5.04% 3.0843 0.0021*** 

Energy 3.17% 3.77% 1.9772 0.0484** 

Table 22: Sector allocation for single-managed funds in Europe 2008-2010 and 2017-2019. *** indicates significance at 

1%, ** indicates significance at 5%, * indicates significance at 10%. Source: own creation 

Results from t-tests for European funds are presented in table 22 above. Similarly to the results for Asian funds, 

the results for European funds in 2008-2010 do not show statistically significant results for most of the sectors, 
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contradicting the expectations of this study. However, two sectors, consumer cyclical and healthcare, show a 

significantly higher allocation of female-managed funds compared to their male counterparts on a 10% signif-

icance level. This leads to the rejection of the two null hypotheses H0 d and H0 h while the remaining null 

hypotheses are not rejected for the time period 2008-2010. The results for the period 2017-2019 do, however, 

not show any statistically significant results for these two sectors but do show evidence of a higher allocation 

of male-managed funds to the following four sectors: Industrials, financial services, basic materials, and energy 

on significance levels ranging from 1-10%. Furthermore, evidence of a higher allocation of female-managed 

funds to technology is also evident in the results when applying a 10% significance level. However, the re-

maining results show no evidence of a difference in sector allocation between male- and female-managed 

funds. Hence, for the time period 2017-2019, the following null hypotheses are rejected: H0 b, H0 c, H0 e, H0 

j, and H0 k while the remaining null hypotheses are not rejected.  

Sector 
Mean, female-

managed fund 

Mean, male-man-

aged fund 
T statistics P-value 

2008-2010 (N Female=117, N Male=980) 

Real Estate 6.02% 4.77% -0.6627 0.5087 

Technology 11.48% 11.43% -0.0499 0.9603 

Industrials 12.22% 11.78% -0.6673 0.5055 

Consumer Cyclical 8.06% 8.15% 0.1785 0.8585 

Financial Services 14.68% 14.93% 0.2298 0.8185 

Consumer Defensive 6.32% 6.71% 0.8914 0.3738 

Communication Services 7.21% 6.20% -1.1706 0.2439 

Healthcare 11.41% 10.76% -0.4333 0.6655 

Utilities 3.24% 2.73% -0.5761 0.5655 

Basic Materials 6.85% 7.94% 1.5215 0.1293 

Energy 10.79% 11.58% 0.9879 0.3243 

2017-2019 (N Female=94, N Male=1,071) 

Real Estate 4.26% 5.19% 0.6160 0.5392 

Technology 12.40% 13.76% 1.1528 0.2514 

Industrials 8.72% 11.78% 3.9480 0.0001*** 

Consumer Cyclical 11.58% 9.75% -1.1612 0.2484 

Financial Services 14.61% 16.10% 1.2495 0.2139 

Consumer Defensive 7.82% 6.22% -1.3245 0.1884 
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Communication Services 7.24% 7.06% -0.2608 0.7947 

Healthcare 10.58% 10.77% 0.1198 0.9049 

Utilities 2.33% 2.94% 0.9286 0.3550 

Basic Materials 4.65% 5.36% 0.5826 0.5614 

Energy 4.89% 6.42% 2.0595 0.0411** 

Table 23: Sector allocation for single-managed funds in North America 2008-2010 and 2017-2019. *** indicates signif-

icance at 1%, ** indicates significance at 5%. Source: own creation 

Finally, the test statistics for North America are presented in table 23 above. For North America 2008-2010, 

the t-tests show no evidence of a difference in allocation for all the sectors. This insignificance, however, does 

not seem to persist when assessing the time period 2017-2019. The test statistics for 2017-2019 show statisti-

cally significant results of a higher fraction of capital being allocated to two sectors, industrials and energy, 

for male-managed funds compared to their female counterparts. For the remaining sectors, the t-tests indicate 

no significant difference in allocation between the two genders. Thus, for the time period 2008-2010, the null 

hypotheses are not rejected for any of the sectors whereas two null hypotheses, H0 c and H0 k, are rejected for 

the time period 2017-2019. The remaining hypotheses for the period are not rejected.  

5.2.2.1 Robustness of statistical tests for differences in sector allocation 

In the above results for H 2, all funds are included without taking into account if the funds are focused in one 

specific sector or in multiple sectors. Thus, the results will include funds with 100% allocation to one sector, 

which may affect the results in H 2. To further examine whether these focus funds distort the results, the 

robustness of the test is assessed in the following section. In Appendix 5, the results from the robustness test 

and the number of funds with an allocation above 75% in each sector is presented for the three regions. For 

Europe and North America, focus funds are mostly observed in the sectors: Real estate, financial services, 

health care, and basic materials. In Asia, technology, financial services, and health care are the sectors with 

the highest number of focus funds. Nevertheless, the number of focus funds in Asia is lower than in the two 

other regions.  

 

Many of the results in the robustness test are aligned with the results from H 2, indicating that the results in H 

2 are robust when excluding focus funds. Nevertheless, some results change; in Asia, female fund managers 

have a significantly higher allocation to industrials in 2008-2010 at a 10% significance level in the robustness 

test and a significantly lower allocation to financial services in 2017-2019 at a 5% significance level. In Europe 

2008-2010, health care moves from significant results to insignificant results and communication services 

moves from insignificant results to significant results, however the results are only significant at a 10% signif-

icance level. In Europe 2017-2019, technology, financial services, and energy change from significant to in-

significant results, indicating that the distance in allocation of female- and male fund managers is decreasing. 
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Further, in Europe 2017-2019, real estate changes from insignificant to significant, showing a higher allocation 

for female fund managers compared to male fund managers, however the allocation in real estate is lower for 

both female- and male fund managers due to a large amount of excluded focus funds in real estate. In North 

America 2008-2010, the results from the robustness test are all insignificant and in line with the results in H 

2. Finally, the robustness test results for North America 2017-2019 show evidence of a higher allocation for 

male fund managers to real estate and technology at a 10% significance level, and no significant difference in 

energy. The remaining results in North America 2017-2019 are aligned with the results in H 2 in terms of 

significance.  

5.2.2.2 Sub-conclusion  

In table 24 below, a summary of the test results for H 2 is presented. The arrows in the table are based on the 

perspective of the female fund managers, i.e., a downward/upward facing arrow indicate a lower/higher allo-

cation in the specific sector for female fund managers compared to their male counterparts. A horizontal arrow 

indicates no significant results. The colors indicate the expectations of this study; red illustrates contradicting 

results i.e., insignificant results and green illustrates results aligned with the expectations, i.e., significant re-

sults in both directions.   

 Asia Europe North America 

 2008-2010 2017-2019 2008-2010 2017-2019 2008-2010 2017-2019 

Real Estate       

Technology       

Industrials       

Consumer Cyclical       

Financial Services       

Consumer Defensive       

Communication Services       

Healthcare       

Utilities       

Basic Materials       

Energy       

      
=  Insignificant = 

Significantly lower allocation for 

female fund managers 
= 

Significantly higher allocation for 

female fund managers 

Table 24: Summary of test results for H 2. Source: own creation  

As illustrated above, the majority of the results are insignificant. This indicates that no significant difference 

is found in sector allocation for female- and male fund managers, which contradicts the expectations of this 
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study. However, significant results in both directions are found for all regions in both time periods, except 

North America 2008-2010, and for different sectors. It is further evident that some of the significant results 

are present in several regions within the same time period; female fund managers in Asia and Europe have a 

significantly higher allocation to technology, and in Europe and North America they have a significantly lower 

allocation to industrials in 2017-2019. Additionally, in all regions, female fund managers have significantly 

lower allocation to energy in 2017-2019. Further, in Asia and Europe 2008-2010, significant results of a dif-

ference in allocation to health care are found, nevertheless these results are in different directions. Consumer 

defensive, Communication services, and utilities are the only sectors, where no significant results are found 

for any of the regions for both time periods, indicating no difference in allocation between female- and male 

fund managers in these specific sectors. It is further evident that none of the significant results in one region 

are repeated between the two time periods, indicating that the distance in allocation between female- and male 

fund managers is dynamic over time.    

5.2.3 Hypothesis 3 – Results from ANOVA tests on management teams  

In the following section, findings from the ANOVA tests on management teams will be presented (H 3). The 

tests are conducted with the purpose of testing if a significant difference between the risk-adjusted performance 

between mixed teams, all-male teams, and all-female teams can be identified. Thus, the null hypothesis tested 

is the following: H0: There is no difference between the risk-adjusted performance of all-male-managed teams, 

all-female-managed teams, and teams consisting of a mix hereof in Asia, Europe, and North America. A One-

way ANOVA test is first conducted for each period to determine if a significant difference between the risk-

adjusted performance of the management teams can be identified. Further, if a difference is identified, a Tukey 

test is conducted to examine the hypotheses H 3 a, H 3 b, and H 3 c. The null hypotheses tested in these cases 

are the following:   

H0 a:  The risk-adjusted performance of management teams consisting of a mix between male- and female 

fund managers is equal to the risk-adjusted performance of all-male-managed teams  

H0 b:  The risk-adjusted performance of management teams consisting of a mix between male- and female 

fund managers is equal to the risk-adjusted performance of all-female-managed teams  

H0 c:  The risk-adjusted performance of all-female-managed teams is equal to the risk-adjusted performance 

of all-male-managed teams  

 

The results will be presented for each region, separately.   
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In table 25 below, the results for the One-way ANOVA tests for Asia are stated, followed by table 26 present-

ing degrees of freedom, sum of squares, mean square, and F statistic.     

 Asia 2008-2010  2011-2013  2014-2016  2017-2019  2020  

Mean, all-female teams  0.12876  0.033285  N/A  0.033225  0.148896  

Mean, all-male teams  -0.00474  0.039548  0.077394  0.063154  0.099302  

Mean, mixed teams  -0.00551  0.027491  0.083394  0.043514  0.087838  

P-value  0.3305  0.8605  0.7766  0.6209  0.7190  

Huber-M p-value  0.0001***  -  -  0.0591*  -  

All-female teams obs.  2  2  0  2  3  

All-male teams obs.  51  69  154  106  124  

Mixed teams obs.  38  54  58  59  75  

Table 25: ANOVA tests results for H 3 for Asia. *** indicates significance at 1%. * indicates significance at 10%. Source: 

own creation  

Source of Variation  Degrees of Freedom  Sum of Squares  Mean Square  F Statistic  

2008-2010  

Treatment (between groups)  2  0.0350  0.0178  1.1211  

Error (within groups)  88  1.3756  0.0156    

Total  90  1.4106      

2011-2013  

Treatment (between groups)  2  0.0044  0.0022  0.1505  

Error (within groups)  122  1.7861  0.0146    

Total  124  1.7905      

2014-2016  

Treatment (between groups)  1  0.0015  0.0015  0.0605  

Error (within groups)  210  5.2620  0.0251    

Total  211  5.2635      

2017-2019  

Treatment (between groups)  2  0.0157  0.0078  0.4780  

Error (within groups)  164  2.6861  0.0163    

Total  166  2.7017      

2020  

Treatment (between groups)  2  0.0147  0.0074  0.3304  

Error (within groups)  199  4.4373  0.0223    

Total  201  4.4521      
Table 26: Analysis of Variance for H 3 for Asia. Source: own creation  
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The results for the test of H 3 for Asia show no evidence of a difference in risk-adjusted performance between 

all-female, all-male, or mixed teams. Hence, the null hypothesis cannot be rejected for any periods in Asia. 

The Huber-M estimation results, where outliers are downweighed, are included in the table 25 for Asia since 

the estimation shows significant results for two periods. The Huber-M estimation shows significant p-values 

for 2008-2010 and for 2017-2019 at a 1% and 10% significance level, respectively, indicating a significant 

difference between the groups in these two periods when downweighing outliers. This, together with the low 

number of observations, implies that the results for Asia, in general, should be assessed with a higher caution.  

 

In table 27 below the results for the One-way ANOVA test for Europe are presented, followed by table 28 

presenting degrees of freedom, sum of squares, mean square, and F statistic.     

 Europe 2008-2010  2011-2013  2014-2016  2017-2019  2020  

Mean, all-female teams  -0.06181  0.084764  0.1625171  0.190529  0.158428  

Mean, all-male teams  -0.04395  0.123742  0.1549164  0.208048  0.128670  

Mean, mixed teams  -0.05644  0.106056  0.1342887  0.206470  0.138548  

P-value  0.0333**  0.0221**  0.0033***  0.4703  0.1374  

All-female teams obs.  37  42  54  47  69  

All-male teams obs.  937  1,157  1,491  1,792  2,079  

Mixed teams obs.  346  424  464  608  841  

Table 27: ANOVA tests results for H 3 for Europe. *** indicates significance at 1%. ** indicates significance at 5%. 

Source: own creation  

Source of Variation  Degrees of Freedom  Sum of Squares  Mean Square  F Statistic  

2008-2010  

Treatment (between groups)  2  0.0470  0.0235  3.4117  

Error (within groups)  1,317  9.0642  0.0069    

Total  1,319  9.1111      

2011-2013  

Treatment (between groups)  2  0.1450  0.0725  3.8213  

Error (within groups)  1,620  30.7381  0.0190    

Total  1,622  30.8831      

2014-2016  

Treatment (between groups)  2  0.1587  0.0794  5.7217  

Error (within groups)  2,006  27.8340  0.0139    

Total  2,008  27.9928      

2017-2019  
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Treatment (between groups)  2  0.0146  0.0073  0.7546  

Error (within groups)  2,444  23.7084  0.0097    

Total  2,446  23.7230      

2020  

Treatment (between groups)  2  0.1073  0.0536  1.9865  

Error (within groups)  2,986  80.6101  0.0270    

Total  2,988  80.71      
Table 28: Analysis of Variance for H 3 for Europe. Source: own creation  

The results for the ANOVA test for management teams in Europe show evidence of a difference in risk-ad-

justed performance for the periods; 2008-2010, 2011-2013, 2014-2016 at a 5%, 5%, and 1% significance level, 

respectively. Thus, the null hypothesis is rejected for these time periods. To examine between which pairs a 

difference can be identified, a Tukey test is conducted for the three periods. For the periods 2017-2019 and 

2020, no evidence of a difference in risk-adjusted performance between the management teams is found. 

Hence, the null hypothesis cannot be rejected for these periods.   

Tukey test results for Europe 2008-2010, 2011-2013, and 2014-2016 are presented in table 29 below.   

Pairs  Difference  P-value  

2008-2010  

H 3 a: Mixed teams – all-male teams  -0.01249 0.0444**  

H 3 b: Mixed teams – all-female teams  0.0054 0.9257  

H 3 c: All-male teams – all-female teams  0.01785 0.4043  

2011-2013  

H 3 a: Mixed teams – all-male teams  -0.0177 0.0616*  

H 3 b: Mixed teams – all-female teams  0.0213 0.6051  

H 3 c: All-male teams – all-female teams  0.0389 0.1694  

2014-2016  

H 3 a: Mixed teams – all-male teams  -0.0206 0.0029***  

H 3 b: Mixed teams – all-female teams  -0.0076 0.8873  

H 3 c: All-male teams – all-female teams  -0.0282 0.2183  

Table 29: Tukey tests for Europe 2008-2010, 2011-2013, and 2014-2016. *** indicates significance at 1%. ** indicates 

significance at 5%. * indicates significance at 10%.  Source: own creation  

Results for the Tukey test for Europe 2008-2010, 2011-2013, and 2014-2016 show significant difference be-

tween all-male teams and mixed teams at a 5 % significance level, 10% significance level, and 1% significance 
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level, respectively, which indicates that all-male teams have a higher risk-adjusted performance compared to 

mixed teams, contradicting the expectations of this study and prior research. Thus, H0 a is rejected for all three 

periods. No evidence is found of a difference between the following pairs in any of the three periods: All-male 

teams vs. all-female teams and mixed teams vs. all-female teams. Hence, H0 b and H0 c cannot be rejected for 

any of the three periods.    

In the below table 30, the results for the One-way ANOVA test for North America are stated, followed by 

table 31 presenting degrees of freedom, sum of squares, mean square, and F statistic.     

  2008-2010  2011-2013  2014-2016  2017-2019  2020  

Mean, all-female teams  -0.0708  0.1335  0.0942  0.1723  -0.0711  

Mean, all-male teams  -0.0217  0.2094  0.0867  0.1871  0.0392  

Mean, mixed teams  -0.0314  0.2039  0.0760  0.1848  0.0732  

P-value  0.001***  0.0566*  0.1273  0.8311  0.2770  

All-female teams obs.  9  14  9  10  23  

All-male teams obs.  1,214  1,386  1,657  1,704  1,979  

Mixed teams obs.  507  578  561  618  815  

Table 30: ANOVA tests results for H 3 for North America. *** indicates significance at 1%. * indicates significance at 

10%. Source: own creation 

Source of Variation  Degrees of Freedom  Sum of Squares  Mean Square  F Statistic  

2008-2010  

Treatment (between groups)  2  0.0533  0.0266  6.9475  

Error (within groups)  1,727  6.6187  0.0038    

Total  1,729  6.6719      

2011-2013  

Treatment (between groups)  2  0.0892  0.0446  2.8754  

Error (within groups)  1,975  30.6621  0.0155    

Total  1,977  30.7514      

2014-2016  

Treatment (between groups)  2  0.0493  0.0247  2.0628  

Error (within groups)  2,224  26.5801  0.0120    

Total  2,226  26.6294      

2017-2019  

Treatment (between groups)  2  0.0045  0.0022  0.1850  

Error (within groups)  2,329  28.1536  0.0121    

Total  2,331  28.1581      
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2020  

Treatment (between groups)  2  0.9953  0.4976  1.2843  

Error (within groups)  2,814  1090.3603  0.3875    

Total  2,816  1091.3556      
Table 31: Analysis of Variance for H 3 for North America. Source: own creation  

The results show a statistically significant difference in the risk-adjusted performance between management 

teams in 2008-2010 and 2011-2013, thus the null hypothesis is rejected, and Tukey tests are conducted for 

these two periods. For the periods 2014-2016, 2017-2019, and 2020 no evidence of a difference in risk-adjusted 

performance between management teams is found. Thus, the null hypothesis cannot be rejected for these pe-

riods.   

Tukey test results for North America 2008-2010 and 2011-2013 are presented in table 32 below.  

Pairs  Difference  P-value  

2008-2010  

H 3 a: Mixed teams – all-male teams  -0.0098  0.0082***  

H 3 b: Mixed teams – all-female teams  0.0394  0.1409  

H 3 c: All-male teams – all-female teams  0.0492  0.0465**  

2011-2013  

H 3 a: Mixed teams – all-male teams  -0.0056  0.6405  

H 3 b: Mixed teams – all-female teams  0.0704  0.0926*  

H 3 c: All-male teams – all-female teams  0.07592  0.0606*  

Table 32: Tukey tests for North America 2008-2010 and 2011-2013. *** indicates significance at 1%. * indicates signif-

icance at 10%. Source: own creation  

Contradictory to the expectations of this study and previous research, the test results show evidence of a higher 

risk-adjusted performance for all-male teams compared to all-female teams at a 5% significant level and 10% 

significant level, respectively, for 2008-2010 and 2011-2013. Thus, H0 c is rejected. Further, the Tukey test 

results for 2008-2010 show evidence of a higher risk-adjusted performance for all-male teams compared to 

mixed teams at a 1% significance level. Hence, H0 a is rejected. Again, these findings contradict the expecta-

tions of this study. For 2011-2013, the Tukey test shows a significantly higher risk-adjusted performance for 

mixed teams compared to all-female teams at a 10% significant level. Hence H0 b is rejected, which is aligned 

with the expectations of theory.  
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5.2.3.1 Sub-conclusion  

The test results for H 3 are summarized in table 33 below. The arrows in the table for H 3 a, H 3 b, and H 3 c 

are based on the perspective of the first mentioned type of teams in the particular cell, i.e., a downward/upward 

facing arrow indicate a lower/higher risk-adjusted performance for the first type of team compared to the sec-

ond. A horizontal arrow indicates no significant results. The colors represent the expectations of this study; 

red illustrates contradicting results, green illustrates results aligned with the expectations, and yellow illustrates 

insignificant results contradicting some prior research.  

  2008-2010  2011-2013  2014-2016  2017-2019  2020  

Asia 

H 3           

Europe 

H 3 Significant Significant Significant     

H 3 a  
Mixed vs all-male 

      
- - 

H 3 b   
Mixed vs all-female 

      
- - 

H 3 c  
All-male vs all-female 

      
- - 

North America 

H 3  Significant Significant       

H 3 a  
Mixed vs all-male 

    
- - - 

H 3 b   
Mixed vs all-female 

    - 
- - 

H 3 c  
All-male vs all-female 

    - 
- - 

= Insignificant = 
Lower risk-adjusted 

performance for mixed 
teams 

= 
Higher risk-adjusted 

performance for 
mixed teams 

= 
Higher risk adjusted 
performance for all-

male teams 
Table 33: Summary of results from H 3. Source: own creation  

For Asia, no significant results are found for H 3. The results for Europe are significant in the periods: 2008-

2010, 2011-2013, and 2014-2016, indicating a lower risk-adjusted performance of mixed teams compared to 

all-male teams (H 3 a) which contradicts the expectations of this study and prior research. For North America, 

the results are significant in 2008-2010 and 2011-2013, indicating a lower risk-adjusted performance for mixed 

teams compared to all-male teams in 2008-2010 (H 3 a), a higher risk-adjusted performance for mixed teams 

teams compared to all-female teams in 2011-2013 (H 3 b), and a higher risk-adjusted performance for all-male 

teams compared to all-female teams in both 2008-2010 and 2011-2013 (H 3 c).   
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6 Discussion  
In the following section, the results presented above will be discussed and related to the previous literature 

and theory presented in section 3. Further, the data quality of the study will be assessed as well as methodo-

logical considerations related to the results of the study. Finally, the generalizability, the general implications 

of the study as well as topics for future research will be discussed. 

6.1 Discussion of results  

6.1.1 Discussion of descriptive statistics 

In section 5.1, a range of descriptive statistics were presented and specifically the gender distribution of single-

managed funds, the average fund size, the number of female-, male- and team-managed funds, the gender 

composition of team-managed funds, and the average number of fund managers will be discussed in the fol-

lowing.  

6.1.1.1 Low presence of female fund managers, glass ceiling and competitiveness 

The distribution of individual female- relative to male-managed funds were presented in table 10. It is evident 

that, similarly to the findings of Luongo (2011) and Niessen & Ruenzi (2007), women have a lower presence 

within the data set compared to their male counterparts. Further, figure 5 shows a tendency which supports the 

work of Hübler & Menkhoff (2011) who conclude that female fund managers manage notably smaller funds 

compared to male fund managers. This may support literature on the presence of glass ceiling within finance. 

It suggests that women within finance and the fund management industry face a glass ceiling which makes it 

harder for them to advance and achieve the position of fund manager (e.g., Bair, 2016). Further, when the 

position of fund manager is achieved by a woman, they do not receive the same amount of capital as their male 

counterparts. 

 

Another explanation for the low representation of women within fund management could also be competitive-

ness, specifically, as suggested by literature, that women shy more away from competitive environments com-

pared to men (e.g., Niederle & Vesterlund, 2007). As the fund management industry can be considered to be 

a competitive environment, it can therefore be discussed whether the low presence of women within the in-

dustry might also be the result of differences in preference for competition. Hence, the low representation of 

women might be a choice made by women as well. Further, Niederle & Vesterlund (2007) as well as Balafoutas 

& Sutter (2019) find that the low preference for competition amongst women could be seen as an explanation 

for women’s lower succession rate in competition for promotions and top management positions, which could 

possibly also provide an explanation for the low presence of women within this data set.  
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Hence, two possible causes for the low presence of women in this study could be the presence of glass ceiling 

effect within the fund management industry but also the difference in preference for competitive environments 

between men and women. However, as today’s society is complex, many other explanations could be sug-

gested for the difference in the representation of the two genders.   

6.1.1.2 National culture, the employment of women, and team-managed funds 

Furthermore, in table 10, it is evident that women are worst represented in the North American data compared 

to the two other regions. A possible explanation for this could be differences in terms of masculinity and 

femininity within national cultures. Generally, the masculinity scores of Asian- and European countries, espe-

cially Northern European countries, are low compared to that of North American countries (Hofstede Insights, 

2021). Hence, as suggested by Hofstede (1983), there tend to be less clearly defined roles for genders within 

these countries i.e., it is more accepted within national culture that women occupy jobs which is regarded as 

traditionally “male-dominated”. However, the gap between the masculinity scores is not of high magnitude, 

hence other considerations should also be made when trying to explain the low presence of women within the 

three regions. Further, since culture is a fluent concept, classifying national cultures into categories, as it has 

been done by Hofstede (1983), is a daunting task and his results should therefore be assessed with caution.    

 

As mentioned, Bliss et al. (2008) have found the growth rate of team-managed funds to be seven times higher 

than the rate of funds managed by individuals. As seen in figure 6, the data set of this study also shows a rapid 

growth rate in the number of team-managed funds for especially Europe and North America over the sample 

period. While the growth rate of team-managed funds for Europe and North America closely resembles what 

is suggested within literature, national culture can provide a possible explanation for why team-managed funds 

do not show the same trend in Asia. As mentioned in section 3.2.4, Asian cultures value the avoidance of 

confrontation, maintaining face, value hierarchy, and being self-reliant (Fan, 2000; Reding & Hsiao, 1990). 

Further, as teamwork implies confrontation at times and a lack of hierarchy as well as relying on the work of 

others, it can be argued that these values in Asian culture might imply a preference for individual work rather 

than teamwork. 

6.1.1.3 A sign of glass ceiling or a general tendency of more women and more teams? 

While the preference for team management of funds in Asia seems to be lower compared to in the two other 

regions, the data presented in table 11 shows that there is a higher presence of women on teams compared to 

in the two other regions. However, North America shows a similar pattern of employing more women on teams 

compared to in single-managed funds. A general low presence of women is, however, still evident throughout 

the data set for management teams. For Asia and North America, it can be discussed whether the fact that the 

fraction of women on management teams is higher than the fraction of women on single-managed funds indi-

cates that women are “hidden” on management teams. Hence, the data perhaps indicates presence of a glass 
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ceiling in Asia and North America where women are put on teams instead of managing funds on their own. 

However, the higher fraction of women on teams compared to the fraction of women on single-managed funds 

could also be an indication of an increasing number of women within the fund management industry in general. 

Thus, the increasing number of women employed on management teams could also be a result of a generally 

growing preference for team management of funds throughout the industry.  

6.1.1.4 Job markets and the average number of managers on fund management teams 

As mentioned above, the data set shows evidence of an increasing preference for team management of funds 

in Europe and North America. However, the data shown in table 13 indicates that the two regions differ notably 

in terms of how many managers are part of a fund management team. It is evident that the average team in 

North America is composed of more than twice the number of managers as the average team in Europe. As 

explained in section 3.2.4, differences between the European- and the North American job markets exist which 

could constitute one possible explanation for this difference. Generally, the average job tenure for American 

workers is much shorter than for European workers, and for Asian workers as well (Hashimoto & Raisian, 

1985; Wasmer, 2003). Hence, North American funds might employ a higher number of fund managers on 

management teams at a time in order to ensure their continuation when fund managers decide to discontinue 

their employment with the fund, which literature suggests seems to happen more frequently in North America 

than in Europe and Asia. Another possible explanation might be rooted in the data supplied by Morningstar. 

Considerations regarding this will, however, be discussed later.  

6.1.1.5 Sub-conclusion 

To sum up, it is established that women are less present in this data set compared to men, similarly to in the 

fund management industry in general. Possible explanations for this include that women face a glass ceiling 

in terms of reaching the position of fund manager and the general competitiveness of the finance industry 

which women might shy away from. Further, cultural aspects relating to differences in masculinity scores are 

discussed in order to provide insights in terms of the low presence of women within the data set for North 

America compared to the two other regions. Other characteristics of national culture are highlighted as possible 

explanatory factors for the lower presence of fund management teams in Asia and their lower growth rate 

compared to the one in Europe and North America. This leads into a further discussion of whether women are 

more likely to be employed on teams due to glass ceiling or whether the higher fraction of women on fund 

management teams compared to on single-managed funds simply is a sign of an increasing number of female 

fund managers within an industry which generally make more use of management teams. Finally, differences 

in terms of job markets and job tenure between the regions are discussed in order to highlight the notable 

higher average number of fund managers on fund management teams in North America compared to in the 

two other regions.  
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6.1.2 Risk-adjusted performance and risk of individual fund managers 

In the following section, the results from this study’s first main hypothesis, presented in section 5.2.1, will be 

discussed in relation to prior research.  

6.1.2.1 Performance of individual female- and male fund managers 

The results from H 1 1 show, in most time periods, no significant difference in risk-adjusted performance 

between female- and male fund managers. Nevertheless, statistically significant differences in favor of male 

fund managers are found in Asia in 2017-2019, as well as in Europe in 2008-2010 and 2014-2016. This study’s 

expectations, based on prior research, is to either find superior performance in favor of female fund managers 

(e.g. Luongo, 2011) or to find no significant difference between the two genders (e.g. Atkinson et al., 2003). 

None of the results in H 1 1 follow the expectations of superior performance of female fund managers, how-

ever, the majority of the results follow the expectations of no significant difference between the two genders. 

Most of the prior research which find evidence of superior performance for women is based on non-profes-

sional investors. Thus, the results from this study and the findings of prior research may indicate that gender 

differences, in terms of performance, are getting closer to zero when studying professional investors. Never-

theless, evidence is found in favor of male fund managers in two time periods in Europe and one period in 

Asia, which contradicts all prior research on this topic. However, no pattern can be identified in the periods 

showing superior risk-adjusted performance. Even though, no evidence of higher risk-adjusted performance 

for female fund managers is found, a potential future trend in favor of female fund managers is identified in 

the results for Europe and North America in 2017-2019 and 2020. In these two time periods, the mean Sharpe 

Ratio is larger for female fund managers compared to their male counterparts. However, the results are not 

significant.  

 

Overall, the results for H 1 1 support prior research suggesting no difference in risk-adjusted performance 

between female- and male fund managers, however some evidence of superior performance for male fund 

managers is found, but these results show no persistent time pattern and are thus hard to base any conclusions 

on.  

6.1.2.2 Risk of individual female- and male fund managers  

In the results for H 1 2, it is identified that female fund managers have a significantly lower risk compared to 

male fund managers in Asia in 2008-2010 and 2014-2016, as well as in Europe and North America in 2020. 

These findings are aligned with the consensus in literature of a higher tendency to the cognitive bias, risk 

aversion, among women compared to men. The time periods of significantly lower risk for female fund man-

agers are of particular interest, as 2008-2010 and 2020 are periods with crisis and extreme market conditions. 

The extreme market conditions are also evident for all regions as the mean standard deviations are between 
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6%-8% in 2008-2010 and 2020, and between 3%-4% in the remaining periods. Female fund managers are 

observed to have a significantly lower risk compared to their male counterparts in these specific time periods. 

Hence, it can be discussed whether times of crisis perhaps increase the risk aversion of female fund managers 

relative to their male counterparts (or perhaps increase the risk appetite of male fund managers).  

 

Further, women are, in literature, also identified as more loss averse than men (Olsen & Cox, 2001; Prasad & 

Mohta, 2012) meaning that the discomfort of a loss is greater than the comfort of a gain. As it can be assumed 

that times of crisis are associated with higher risk of losses, it can be discussed whether the lower risk of female 

fund managers is an indication of a higher degree of loss aversion. The difference in risk characteristics is also 

evident in the box plot in figure 7 where female fund managers, generally, are observed to have a narrower 

risk distribution and a smaller tendency to extreme values. The tendency for female fund managers’ narrower 

risk distribution is supported by Niessen & Ruenzi (2007), who find that male fund managers more often show 

extreme scores relative to their female counterparts.  

 

Other cognitive biases, such as overconfidence and preference for competition, may also influence the results 

of lower (higher) risk among female (male) fund managers. Men are, in existing research, found to be more 

overconfident and have a higher preference for competition (e.g. Niederle & Vesterlund, 2007). Hence, the 

male fund managers within this study have perhaps been more overconfident despite the crises and thus taken 

on more risk than their female counterparts. Further, according to Beckmann & Menkhoff (2008), female fund 

managers are stronger oriented towards the benchmark and seek less competition, which may also be seen as 

a possible explanation for the significant difference in risk aversion among the genders. In literature, it is 

further identified that men and women process information differently; men are more selective whereas women 

are more comprehensive (Graham et al., 2001). Furthermore, literature states that the selectiveness among 

men, make men rate tasks easier than women (Chung & Monroe, 1998) and that comprehensiveness may 

explain women’s tendency of higher risk aversion. Thus, deeper psychological traits among the fund managers 

within this study may also be an explanatory factor for the differences in risk between the genders. However, 

to actually link the findings of this study to psychological traits among the two genders, further research on 

information processing of the fund managers is suggested.  

 

Hence, risk aversion, loss aversion, preferences for competitive environments as well as differences in infor-

mation processing may serve as possible explanations for the significant results found in bear markets showing 

lower risk among female fund managers compared to their male counterparts.  

 

Nevertheless, most of the results for H 1 2 are insignificant, indicating that no difference in risk between the 

two genders is found. This is aligned with previous studies on professional investors, where the findings show 
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little or no difference in risk (Adams & Ragunathan, 2015; Babalos et al., 2015). Thus, since the group studied 

here is professional investors, the differences between the genders are possibly smaller than if the study was 

conducted on non-professional investors. This is also in line with Kahnemann’s (2011) statement of profes-

sional risk-takers being less loss averse i.e., losses and risk are not identified with as many emotions for this 

group as it is for non-professional investors.  

 

One period with a contradicting result is in Europe 2014-2016 where female fund managers have significantly 

higher risk compared to male fund managers. This result cannot be supported directly by literature, however, 

Maxfield et al. (2010) highlight regional differences in findings from studies of Europe and North America. 

They state that, in Europe, insignificant results have most often been found whereas studies from North Amer-

ica more often have shown significantly lower risk among women. This points to the possibility that regional 

differences in risk aversion exist. The result in Europe for 2014-2016 is not aligned with the results of Maxfield 

et al. (2010), however, it may be considered whether regional differences should be taken into account when 

assessing risk aversion between the two genders. 

 

As discussed, differences in cognitive biases among the genders may help explain the significant results of 

lower risk among female fund managers in some time periods. However, it should also be considered whether 

the fund managers decide the risk level of the funds on their own. Given that the fund manager invests on 

behalf of others, it can be discussed whether the fund manager perhaps is given a range of risk which he or she 

should aim for. This risk range is maybe not decided by the individual fund manager, but instead decided at a 

higher organizational level within the fund company. Thus, differences found in risk preference between the 

genders, may not necessarily be due to cognitive differences but instead be due to a decision made in advance 

from a higher managerial level. If this is the case, it can be discussed whether the significantly lower risk of 

female fund managers found in some periods within this study, may be caused by management considering 

women to be more risk averse and less competitive, as also suggested by literature, and thus being a better 

“fit” for lower risk funds than men. However, the female fund managers could also be assigned lower risk 

funds by coincidence leading to the results discussed above, or perhaps seek a fund on their own with a lower 

risk target. 

6.1.2.3 The relationship between Sharpe Ratio in H 1 1 and risk in H 1 2 

As mentioned, the results for H 1 1 and H 1 2 are closely related since the risk measure, standard deviation, is 

the denominator in the Sharpe Ratio calculation. It is discussed above that, in some time periods, female fund 

managers have significantly lower risk compared to their male counterparts, however in these time periods no 

significant difference in risk-adjusted performance is identified (Asia 2008-2010 and 2014-2016; Europe 2020; 

North America 2020, presented in table 20). Hence, it can be assumed that the male fund managers must have 
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generated a higher excess return in these time periods, compared to their female counterparts, to compensate 

for the significantly higher risk. Again, possible explanations for these findings are that men are less risk 

averse, have a higher preference for competitive environments, and are less orientated towards the benchmark 

compared to women (Beckmann & Menkhoff, 2008; Niederle & Vesterlund, 2007; Olsen & Cox, 2001).   

 

The results from H 1 mainly show insignificant results of risk-adjusted performance, with a few exceptions, 

and some evidence of lower risk among female fund managers in some time periods. Thus, the female- and 

male fund managers may have different ways of achieving similar results. However, the majority of the find-

ings, in terms of risk, are insignificant, indicating that female- and male fund managers achieve the same 

performance in similar ways.  

6.1.2.4 Sub-conclusion  

In summary of the above, the results from H 1 1 support some prior literature showing no difference in risk-

adjusted performance between the two genders. However, evidence of higher risk-adjusted performance for 

male fund managers is also found. Nevertheless, no pattern in these results is identified and they are therefore 

hard to base conclusions upon. Further, some significant results in H 1 2 of a lower risk for female fund man-

agers in the periods of crises in 2008-2010 and 2020 are found, which may be explained by cognitive biases 

such as risk aversion, loss aversion, competitiveness, and information processing. Nevertheless, many of the 

results in H 1 2 are insignificant and in line with prior research on professional investors, which suggests that 

the risk aversion of women decreases when studying professionals. It is further discussed whether fund man-

agers decide their risk level themselves, or whether this is decided on a higher managerial level. Finally, the 

relationship between the Sharpe Ratio results in H 1 1 and risk results in H 1 2 are discussed. The findings 

show, in some time periods, significantly lower risk among female fund managers, however no evidence of 

difference in performance is found. Thus, male fund managers must have generated higher excess returns to 

compensate for the higher risk. Therefore, female- and male fund managers have different ways of achieving 

similar results in some periods.  

6.1.3 Sector allocation of individual fund managers 

In the following section, figure 8 as well as the results from H 2 will be discussed in relation to previous 

literature, the risk-adjusted performance results of H 1, and the theory of the optimal risky portfolio.  

 

In previous literature it has been widely researched whether women and men perform equally well, and 

whether they are subject to the same biases in terms of investment behavior, e.g., risk aversion. Further, pre-

vious literature has examined if differences in education and experience, strategies, and ability to attract inflow 

have an influence on the performance of female- and male fund managers (Atkinson et al., 2003; Niessen-
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Ruenzi & Ruenzi, 2019). Differences in female- and male fund managers’ sector allocation and whether dif-

ferent sectors drive the performance of the fund managers have, on the other hand, been less studied. The 

results from H 2 show the differences in female- and male fund managers’ sector allocation. As the funds in 

this study’s data set are classified as equity funds, it can be assumed that the equity asset class constitutes their 

main source of return. Hence, the specific sector allocation within the equity asset class will, all else equal, 

have an impact on risk-adjusted performance and therefore also have an impact on the results found in H 1. 

However, the results for sector allocation found in H 2 cannot be considered the only explanatory factor of 

what drives performance of female- and male-managed funds, e.g., the allocation to individual assets are not 

studied. Hence, the fund manager may have underperformed the benchmark of a well-performing sector and 

therefore have a low Sharpe Ratio despite allocations to well-performing sectors.  

 

As the allocation to individual assets is out of the scope of this study, the optimal risky portfolio theory will 

be discussed from a perspective in which it assumed that the optimal risky portfolio is composed of an ideal 

allocation to a range of sectors and not of an ideal allocation to a range of individual risky assets, which the 

optimal risky portfolio theory originally is based upon. It is acknowledged that the theory is very complex. A 

perspective in which it is assumed that the optimal risky portfolio is composed of allocations to a range of 

specific asset classes such as bonds and equity could also be assumed, however, since the focus of this study 

is the sector allocation of equity funds, a sector perspective will be applied throughout this section. Further, 

this study does not research what the theoretical optimal risky portfolio is; thus, it cannot be concluded whether 

a similar sector allocation among the two genders can be seen as a sign of them applying the optimal sector 

allocation. 

6.1.3.1 Do fund managers follow an optimal risky portfolio?  

In figure 8, pie charts of the sector allocation for female- and male-managed funds in 2008-2010 and 2017-

2019 are presented. It is evident that the genders are fairly close in terms of sector allocation in both time 

periods. However, male-managed funds have a higher allocation to industrials, real estate, and energy, whereas 

female-managed funds have a higher allocation to technology and consumer cyclical in both time periods. The 

differences in the sector allocation between the genders are, however, not large. Hence, it can be discussed 

whether the similar sector allocation support the optimal risky portfolio theory, as it points to the fund manag-

ers allocating similar weights to the individual sectors. If the results were to fully support the optimal risky 

portfolio theory, the allocations to each sector would be completely identical and the only difference would be 

in terms of risk as they would have different allocations to the risk-free asset. However, as we still see some 

differences in allocations, the results only partially support the theory proposed by Markowitz (1952). Further, 

the theory is supported through the fact that the changes in allocation between time periods for the two genders 
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are quite similar. Hence, both genders have increased their allocation to technology between the two time 

periods, whereas their allocation to energy and basic materials have decreased. 

 

The results from H 2 are presented in section 5.2.2. For all time periods, at least one sector is significantly 

different in terms of allocation between the two genders, except North America 2008-2010. The time period 

with the highest number of significant results is in Europe 2017-2019 with five significant sectors (technology, 

industrials, financial services, basic materials, and energy). Thus, even though, the sector allocation looked 

fairly similar in the pie chart, almost all time periods in all regions show a significant difference in some 

sectors, thereby indicating that female- and male fund managers achieve performance differently. It is further 

observed that the number of significant results increases from 2008-2010 to 2017-2019 in all three regions, 

which indicate that the differences in sector allocation between the two genders increase. Many of the results 

are, nevertheless, insignificant, indicating that no statistically significant difference can be found in the allo-

cation between the two genders in these specific sectors. Hence, while the statistically significant results con-

tradict the optimal risky portfolio theory the insignificant results support it. 

6.1.3.2 Focus funds and robustness  

In the data set for H 2, focus funds, defined as funds which invest mainly in one sector, are included. Thus, the 

mean estimates may be upward biased by the fact that these funds will have a larger fraction of total capital 

invested in the specific focus sector. However, a downward bias will also be present due to the focus funds 

having limited allocation to the other sectors investigated in this study. Hence, the presence of focus funds 

implies two forces pulling in opposite directions in the data set. Thus, the robustness test described in section 

5.2.2.1 is conducted to validate the results of H 2 and correct for these biases.  

 

Due to the two forces pulling in opposite directions, it is not possible to identify a direction in which the results 

move. Excluding the focus funds from the data set changes the results from the t-tests, however, it is not clear-

cut that the average allocation of the two genders move either closer to each other or further apart when ex-

cluding the focus funds. The focus funds are mainly found within some specific sectors. Especially real estate, 

financial services, technology, healthcare, and basic materials. Thus, the results from these sectors are affected 

the most when adjusting for focus funds. However, the majority of these sectors decrease in allocation for both 

female- and male funds, thereby not changing the conclusions of the significant results of the tests. This sug-

gests that both female- and male-fund managers are employed in focus funds. However, a couple of examples 

exist in which the average allocation of one gender moves notably more than for the other which indicates that 

one of the genders, to a larger extent than the other, is employed within focus funds in this sector. An example 

of this is technology focus funds in Asia in 2008-2010. When correcting for focus funds, the average allocation 

of female-managed funds decreases notably more than what is the case for male-managed funds, pointing to 



 6 Discussion 90 

the average allocation of female-managed funds to technology being notably more upward biased due to focus 

funds than what is the case for their male counterparts. A similar pattern can be identified for health care in 

Europe 2008-2010 and 2017-2019.  

6.1.3.3 General sector preferences among the two genders 

Some of the findings show a tendency towards a higher/lower allocation for either female- or male fund man-

agers. Specifically, it can be observed that female fund managers have a significantly higher allocation to 

technology in both Asia and Europe in 2017-2019, which is aligned with the observations in the pie chart. 

Further, male fund managers have a significantly higher allocation to basic materials in Europe 2017-2019 and 

North America 2008-2010, energy in all three regions in 2017-2019, and industrials in Europe and North 

America in 2017-2019. Financial services are also observed to have a higher allocation among male fund 

managers in all periods compared to female fund managers, however, statistically significant results are only 

found in one period (Europe 2017-2019).  The tendency of female manager favoring technology and male fund 

managers preferring financial services has also been observed by Goldman Sachs (Wang, 2020). Thus, the 

findings of this study are in line with what is observed in the industry. Wang (2020) further states that the 

technology industry has had a strong performance in 2020, whereas financial services have been the second-

worst performers in the S&P 500. Hence, a curious observation is that, even though female fund managers 

prefer the well-performing technology stocks and male fund managers prefer the underperforming financial 

services, the findings of this study show no significant difference in performance between the two genders in 

2020. However, the mean performance of female fund managers is higher in Europe and North America in 

this time period. This observation should nonetheless be interpreted with caution as the sector allocation for 

2020 is not included in this study.  

6.1.3.4 The relationship between sector allocation and Sharpe Ratio 

Since the sector allocation is significantly different for all regions in both time periods for at least one of the 

sectors, except North America 2008-2010, it can be argued that the female- and male fund managers have 

earned returns in different sectors. Many of the results in H 1 showed no significant difference between the 

performance of female- and male fund managers, thus in these periods the managers have invested differently 

while achieving similar results. This is the case for the results in Asia 2008-2010 and for Europe and North 

America 2017-2019. For Asia, only one sector is significantly different in allocation between female- and male 

fund managers. Thus, the female- and male managers have invested similarly to achieve the same risk-adjusted 

performance, nevertheless female fund managers have a significantly lower risk in this time period. For Europe 

and North America 2017-2019, female- and male fund managers show no significant difference in performance 

or risk. For Europe, female fund managers have a significantly higher allocation to technology and a signifi-

cantly lower allocation to financial services, industrials, basic materials, and energy, while in North America 

they have a significantly lower allocation to industrials and energy. Thus, it would have been expected that 
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female fund managers in these regions would have a significantly different performance. The mean for Sharpe 

Ratio is higher for female fund managers compared to male fund managers in this specific time period for 

Europe and for North America, however the differences between the two genders is small and insignificant.  

 

In Europe 2008-2010 and Asia 2017-2019, a significantly lower performance of female fund managers is found 

in H 1. In Europe, female fund managers have a significantly higher allocation to consumer cyclical and 

healthcare, whereas they, in Asia 2017-2019, have a significantly higher allocation to technology and lower 

allocation to real estate and energy. Here the sector allocation could perhaps constitute an explanatory factor 

for the difference in performance, however, as we do not know the specific asset allocation within each sector, 

it is hard to draw conclusion based on the results.   

 

In the above, sector allocation is discussed as a choice of female- and male fund managers, however the fund 

managers may not always have an influence on the choice of sectors. The fund manager may be given a sector 

or a specific investment strategy from a higher managerial level. Thus, the sector allocation may be affected 

by a higher strategic focus within the fund company and not necessarily be decided by the fund managers 

themselves. Nevertheless, preferences and expertise may be closely associated. Hence, the fund manager may 

also be given a specific sector within his/her own expertise.  

6.1.3.5 Sub-conclusion 

To sum up, differences among female- and male fund managers have been widely studied within research, 

however research within sector allocation for the two genders is limited. This study contributes with an exam-

ination of the sector allocation of single-managed funds in the three regions. Overall, the sector allocation is 

fairly similar for female- and male fund managers, supporting the theory of an optimal risky portfolio. Never-

theless, contradicting the theory, significant results are found for all regions in both time periods for at least 

one sector, except North America 2008-2010, which indicates that female- and male fund managers invest 

differently but still achieve similar results, as found in H 1 1. Female fund managers are observed to generally 

have a higher allocation to technology, and a lower allocation to industrials, basic materials, energy, and fi-

nancial services compared to their male counterparts. Further, it is acknowledged that the fund managers may 

be given a specific sector or sector strategy from a higher managerial level, thus the results may not only be 

affected by preferences of the fund managers themselves but also by organizational decisions.  

6.1.4 Risk-adjusted performance of fund management teams 

The hypothesis regarding management teams, H 3, is tested using a combination of ANOVA and Tukey tests. 

The results of the tests are presented in section 5.2.3 and will be discussed and related to previous studies in 

the following section.  
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Contradictory to the expectations of this study, which are based on research of the performance of teams and 

diversity, the statistical tests show no significant difference between the risk-adjusted performance of the three 

types of teams in Asia throughout the five time periods. Hence, the results indicate that introducing gender 

diversity on Asian fund management teams does not imply any difference in risk-adjusted performance. While 

the results for Asian management teams do not show any statistically significant results, the statistical tests for 

Europe indicate a better risk-adjusted performance of management teams composed of only male fund man-

agers relative to teams with both male- and female fund managers in some time periods. These results contra-

dict previous literature (e.g., Perryman et al., 2016) and the expectations of this study. The results, indicating 

superior performance of all-male teams, are significant in the first three time periods tested, however in 2017-

2019 and in 2020 no significant difference in terms of performance among the three types of teams is found. 

With the large increase in team-managed funds over the five time periods, it may be discussed whether the 

funds are showing a trend of getting better at exploiting diversity on teams in these later years.  

 

Statistical significance is also identified in North America for 2008-2010 and 2011-2013. The results from 

these two periods show significantly superior performance for all-male teams compared to all-female teams. 

This contradicts all prior research, which have found either superior performance in favor of women or no 

significant difference between the two genders. Further, superior performance is found among mixed teams 

compared to all-female teams in 2011-2013, which is aligned with the expectations of this study and supported 

by prior research suggesting that diversity on teams improves performance (e.g., Han et al., 2017). However, 

mixed teams do only outperform all-female teams and not all-male teams. In fact, the results indicate that all-

male teams outperform mixed teams in 2008-2010. Hence, the results are not completely aligned with previous 

studies on the performance of gender diverse teams. For the three most recent time periods in North America, 

no significant difference in performance is identified. Given the results and the points made above, it can be 

discussed whether having gender diversity in fund management teams are associated with more disadvantages 

in terms of differences among team members and the cognitive dissonance associated with this compared to 

the performance-related advantages outlined in previous literature. Nonetheless, measuring team performance 

using other performance measures could yield other results which may have been able to highlight the ad-

vantages of gender diversity on teams found in literature.  

6.1.4.1 Sub-conclusion 

Overall, the results from the statistical tests of team-managed funds contradict the expectations of this study 

based on prior literature on performance of gender diverse teams. However, one period with a significant result 

aligned with previous studies is found for North America in 2011-2013 which indicate better risk-adjusted 

performance of more diverse teams compared to all-female teams.   



 6 Discussion 93 

6.2 Data- and study quality 
In the following section, considerations relating to the quality of the data applied in this study will be discussed 

as well as general reflections relating to the choice of Morningstar Direct as primary database and data supplier. 

Further, the general quality of this study and its conclusions will be evaluated including factors which could 

have yielded different results than what is obtained.  

6.2.1 Discussion of Morningstar Direct and quality of its output  

The main supplier of data for this study is Morningstar Direct. In the following, considerations regarding the 

data delivered by Morningstar Direct will be discussed to enable a later assessment of the overall quality of 

the implications of this study. Funds decide for themselves whether they want to be part of the Morningstar 

Direct database and hence this data set is susceptible to self-selection bias. As described, some literature sug-

gest that self-selection bias implies an upward bias on performance measures (Aiken et al., 2012; Horst & 

Verbeek, 2007), while others argue that it results in a downward bias (Ackermann et al., 1999). Furthermore, 

while the funds decide for themselves whether they want to report at all, they do also, to some degree, decide 

what they want to report and hence the quality of data can vary to a great extent from fund to fund. For example, 

in this study’s data collection, it was evident that some funds report the secid (specific asset identification 

number of Morningstar) for their holdings while others simply report a name or do not report their holdings at 

all. The name reported do, furthermore, not have to refer to a universal name of the asset. This was evident 

after finding the same equity of a company reported under different names for different funds.  

 

The Morningstar Direct database is also susceptible to back-fill bias as there might be a difference between 

the inception date of the fund and the date on which they start to report to Morningstar. Also, the funds decide 

for themselves whether they want to backfill data into the database which, in literature, is widely agreed to 

imply an upward bias on performance measures (Fung & Hsieh, 2009; Kaiser & Haberfelner, 2012). In this 

study, it would imply that the estimate of average Sharpe Ratio, for some periods, might be higher than in 

reality due to some funds not back-filling unacceptable performance estimates into the database. However, the 

impact of backfill-bias on this study is difficult to determine, and it can further be assumed that backfill-bias 

should be equally present among male- and female-managed funds.  

 

Another concern regarding the quality of data from Morningstar Direct relates to the data of fund managers, 

which is highly critical to this study. For some of the North American funds, more than 100 fund managers 

were reported as history. This could lead to concerns regarding the quality of the data reported as it seems 

unlikely that a fund has had more than 100 fund managers throughout their lifetime. Further, some funds did 

not report a fund manager at all which led to the exclusion of 9,235 funds from the study as seen in figure 2. 

However, as concluded by Partel & Sarkissian (2017), Morningstar Direct provides better data on fund 
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management teams than CRSP and Morningstar Principia and classifies management teams correct in 96% of 

the cases. Thus, it is argued that Morningstar Direct, despite its data concerns, constitutes a reliable and feasible 

database with high quality to this study. Other studies have used the fund database Lipper supplied by Eikon, 

however, given the magnitude and data requirement of this study it was deemed unfeasible to use data from 

this database as a supplement to the data from Morningstar Direct. Supplementing and cross validating these 

two databases could, nevertheless, be an idea for further research.  

6.2.1.1 Sub-conclusion 

To sum up, the data used in this study, delivered by Morningstar Direct, is susceptible to self-selection bias 

due to the funds deciding for themselves whether they want to report to Morningstar and further the quality of 

their reporting varies to some extent. Moreover, the Morningstar Direct database is susceptible to backfill-bias 

as it is assumed that not all funds backfill data into the database. Lastly, concerns regarding the fund manage-

ment data delivered by Morningstar Direct is discussed, however, similarly to previous studies, it is concluded 

that Morningstar Direct constitutes a reliable database delivering high quality data to this study.  

6.2.2 Considerations regarding study quality 

While the section above addressed considerations regarding the quality of Morningstar Direct and its output, 

the following section will address considerations regarding the general quality of the study. First, considera-

tions relating to the sample selection will be discussed which will lead into a discussion of sample size-related 

considerations. Further, considerations relating to the gender determination and calculations applied in this 

study will be addressed and lastly other factors which might have had an impact on the study’s results will be 

assessed. 

6.2.2.1 Sample selection-related considerations 

While the sample selection of this study has been carefully designed in order to obtain the most reliable results, 

some factors, which could have had an impact on the results, are still to be considered. First, the results of the 

study are susceptible to both survivorship bias and liquidation bias due to the decision of only including funds 

which were alive during the entire period of investigation (either three-year or one-year period). This method-

ological decision was made in order to ensure the most reliable Sharpe Ratio calculation which requires a 

sufficient amount of data in order to give sensible results. Furthermore, the impact of survivorship bias and 

liquidation bias was tested using a robustness check in which it is evident that the results of the study do not 

change dramatically when including non-surviving funds in the data set. Hence, the impact of survivorship- 

and liquidation bias within this study is argued to be minimal.  

When sampling the data set, it was also decided to only include equity funds in the sample to ensure compa-

rability of the calculated risk-adjusted performance. Including allocation- or fixed-income funds would result 

in an inconsistent data sample in which performance would be difficult to compare and base conclusions on. 
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However, including only equity funds also implies a high degree of specificity in terms of the fund managers 

used for the study. Dwyer et al. (2002) find that women are more risk averse than men, however when con-

trolling for financial knowledge, the difference in risk preference decreases. Hence, it can be argued that 

women managing equity funds have a higher risk appetite than other women and that they perhaps have an 

increased risk appetite due to the general risk level of the asset class in which they work. Thus, the results in 

terms of risk aversion might have been different if another type of funds with a generally lower level of risk 

had been used instead of equity funds.  

 

Including only equity funds could also result in a smaller sample size in terms of female fund managers as 

previous studies have found that women tend to hold more risk-free assets and bonds whereas men tend to 

hold more equity (Jiankoplos & Bernasek, 1998). Thus, using another type of funds might have resulted in a 

larger sample of female fund managers which might have been beneficial to the study. The general consider-

ations relating to the sample size of the study will be discussed further below. 

 

Finally, another methodological decision, which might be considered to have had an impact on the results of 

the study, is the choice regarding how to time aggregate the performance measure. The results are time aggre-

gated into three-year periods in order to increase the power of the statistical tests and to ensure reliability of 

the Sharpe Ratio calculations. Some previous studies have, however, aggregated their results over longer time 

periods (Aggarwal & Boyson, 2016; Niessen & Ruenzi, 2007). Nonetheless, in order to provide insights re-

garding the years with specific performance characteristics, a temporal disaggregation into three-year periods 

is made in this study. Dividing the time period in question into either longer- or shorter intervals or perhaps 

aggregating other years, than what has been done in this study, could also have yielded other results than what 

is obtained here. However, in order to assess performance in both bull- and bear market conditions the time 

aggregation decision made in this study is deemed to be the most sensible.  

6.2.2.2 Sample size-related considerations 

As mentioned earlier, the size of the sample is, in general, large, however, the distribution between male- and 

female-managed funds is significantly skewed in favor of male-managed funds due to a lower presence of 

women within the fund management industry. It can be discussed whether a higher number of female obser-

vations could have implied different results. Regardless, for the Asian data set on teams, the number of obser-

vations of all-female teams is considerably low and hence a higher number of observations in this category 

would, without doubt, have strengthened the results for team-managed funds in Asia.  

 

Furthermore, some of methodological decisions made during the data collection process have decreased the 

sample size of the study. During the initial data sampling, fund managers who had not been managing the fund 
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for more than 80% of the period in question were excluded from the data set. This was done with the purpose 

of ensuring that performance could actually be attributed to the particular fund manager. This did exclude a 

notable number of funds from the data set; however, it was deemed more important to ensure reliability of the 

study than to increase the sample size. A lower threshold than 80% would have increased the sample size and 

perhaps changed the results, but the costs in terms of reliability were deemed too high. Finally, funds from 

Japan, China, and Taiwan were also excluded from the data set which also decreased the size of the sample 

significantly. However, similarly to the methodological choice regarding required management tenure for 

funds, the costs in terms of reliability by including funds from these three countries were deemed too high. 

First names in these three countries are not identified with a particular gender. Hence, including these funds 

and having to determine the gender of the fund managers is related with too much uncertainty and the risk of 

misclassification would be of great magnitude.  

6.2.2.3 Gender determination and calculation-related considerations 

The gender determination and calculations of this study have been done with the purpose of achieving a high 

degree of reliability. In the following section, two considerations regarding the gender determination and cal-

culations applied in the study will be discussed. The first one relates to the way in which the gender for each 

fund manager was determined. As described, the Harvard’s World Gender Name Dictionary (Harvard 

Dataverse, 2018) was used to determine the gender relating to the portfolio manager’s first name. Furthermore, 

it is mentioned that, in cases in which the Dictionary returned a question mark due to doubt regarding the 

gender relating to the first name, other sources like Google, LinkedIn as well as fund companies’ web pages 

were used in order to find the specific manager in question. It is acknowledged that this method includes a 

margin of error which can have resulted in a small number of fund managers being misclassified as either male 

or female. This number is, nevertheless, deemed to be small and thus the impact on the results of the study is 

considered to be insignificant.  

 

Second, in the calculations of sector allocation for each fund, the total allocation to equity was multiplied to 

account for 100%. It might be, however, that if the fund had been allocated 100% to equity a different sector 

allocation, than what is assumed using the described method, would have been chosen. Hence, other method-

ological choices regarding this could have yielded other results than what is obtained in this study. However, 

in order to ensure the best data foundation for allocation comparison, and since the funds are classified as 

equity funds and therefore are assumed to have equity as their primary asset class, multiplying the allocation 

to sum to 100% is assumed to yield the most reliable results.  

6.2.2.4 Other considerations relating to the results of the study 

As mentioned, performance differences between female- and male-managed portfolios have been studied using 

different performance measures leading to different conclusions (Barber & Odean, 2001; Bliss & Potter, 2002). 
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Hence, it is possible that using other performance measures than the risk-adjusted measure Sharpe Ratio may 

lead to other conclusions than the ones drawn in this study. Other performance measures include other quan-

titative measures such as raw returns, modified Sharpe Ratio measures or Jensen’s alpha but do also include 

more qualitative measures such as CSR or sustainability ratings. Marsh (2020) did, for example, find that 44% 

of the top ESG jobs within sustainable finance is occupied by women. Hence, using more qualitative measures 

could possibly lead to other conclusions of performance differences and lead to other valuable insights. Thus, 

the performance of fund managers appears to be more nuanced when assessing it from different angles and 

measuring it using different methodologies.  

 

While using other performance measures could lead to different conclusions than what is obtained in this study, 

adjusting the inputs of performance calculations could, similarly, lead to different results. Previous studies 

have found different factors to affect the performance of fund managers such as education, work experience, 

and fund inflow (Atkinson et al., 2003; Niessen-Ruenzi & Ruenzi, 2019). Therefore, adjusting returns accord-

ingly to these factors could reveal differences in performance not evident in this study.  

 

Adjusting returns according to factors related to team size and gender composition could also have yielded 

different results in terms of the risk-adjusted performance of fund management teams. Previous studies on 

team performance and team composition have found that an optimal size of teams exists in which the ad-

vantages of having more team members are balanced against the risks of free rider problems (Patel & 

Sarkissian, 2017). Hence, as some of the teams within the data set are composed of a high number of team 

members, it may be argued that controlling for the size of teams and possible free rider problems could have 

resulted in other conclusions. Furthermore, the study does not consider the contribution of the individual man-

ager as this would be close to impossible. It could, however, have been relevant to control for gender compo-

sition, in order to determine whether the disadvantages of having a large team may be cause for so much noise 

that the positive effects of being a diverse team do not show itself in performance.  

6.2.2.5 Sub-conclusion 

In summary, the previous section has addressed how the study is susceptible to survivorship- and liquidation 

bias due to chosen the sampling method and what data considerations in terms of reliability serves as the 

justification for the methodological choices behind this. Further, it has been described how the robustness test 

provides evidence of the insignificant effect of these two biases on the results of the study. Considerations 

relating to the choice of limiting the study to equity funds and its impact on conclusions relating to risk aversion 

as well as the effect on the sample size and the considerations behind the temporal disaggregation has also 

been discussed. Generally, the implications of the lower presence of female-managed funds compared to male-

managed funds in the data set was also discussed as well as the trade-off between reliability and sample size 
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when making the methodological decision of not including fund managers with shorter tenure than 80% of the 

time period in question and excluding Taiwan, Japan, and China from the data set. Building upon this, minor 

margin of errors arising in the data collection process and in calculation of sector allocations was discussed 

leading into a final discussion of how other performance measures and the act of adjusting returns according 

to other factors could have led to different results than the ones obtained in this study.  

6.3 Generalizability and implications 
The main focus of this study is fund management within three regions: Asia, Europe, and North America. 

Throughout these three regions, the financial markets are well-structured and well-developed. Hence, the find-

ings of this study can be generalized to other regions and countries with well-developed financial markets such 

as the Oceanian countries. More caution should, however, be taken in terms of generalizing the findings to 

regions and countries with less-developed financial markets. Furthermore, as previous literature has found 

contradicting evidence when studying performance of non-professional investors and professional investors 

as well as when adjusting for financial knowledge when testing for risk aversion, the findings of this study can 

only be generalized to the performance of fund managers and not to non-professional investors.  

While the results of the study only are generalizable to professional investors, the results do have several 

important implications for the fund management industry. Given that little difference in risk-adjusted perfor-

mance is found in this study, performance differences cannot constitute an explanation for the low presence of 

women within the fund management industry. Further, as evidence pointing to a difference in risk aversion 

between the two genders is found, it could be beneficial for the industry to exploit these differences. Perhaps 

it would be beneficial to have female fund managers in low-risk funds and men in high-risk funds or combine 

the two genders on teams. However, as no superior performance is found for gender diverse teams, the benefits 

of increasing diversity on teams should be weighed against the costs in terms of conflict internally on the 

teams.  

6.4 Future research  
This study has provided valuable insights and new conclusions within the cluster of literature concerning in-

vestment performance of female- and male fund managers. It has further contributed to the discussion of 

whether gender diversity increases team performance. However, while valuable insights have been obtained, 

further research is needed.  

 

First, as mentioned, this study has measured performance through the risk-adjusted performance measure 

Sharpe Ratio, however, it is deemed relevant to assess performance of fund managers using other performance 

measures. These performance measures could both be risk-adjusted or not, or measure performance more qual-

itatively by for example using sustainability as a performance measure. Further, it is also deemed interesting 
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to study whether the results obtained within this study are applicable to other geographic areas like for example 

South America or Oceania. 

 

The results of this study indicate whether a difference in risk-adjusted performance exists between female- and 

male fund managers using returns reported by Morningstar without any adjustments. Hence, valuable insights 

could be obtained if studies regarding what drives performance were conducted. This could be done by using 

regression studies and adjusting returns accordingly which could build further upon the insights of this study.  

 

Other factors which might affect performance is the specific allocation of funds decided upon by managers. 

This study has provided insights in terms of the sector allocation of equity funds. Further research in terms of 

sector- and asset allocation is deemed relevant in order to build upon these conclusions. Possible studies in-

clude a comparison of fund managers’ performance within the sectors they have high allocation to. Do they 

outperform the benchmark and is there a relationship between which sectors the fund managers have high 

allocations to and which sectors they perform well in? This further relates to the topic of stock picking. It could 

be interesting to assess whether the fund managers have better stock picking abilities within the sectors which 

they have high allocations to.  

 

In terms of more qualitative studies, interesting insights could be obtained by studying what possible reasons 

for the low presence of female fund managers exist if it is not difference in performance which have been 

established by this study and previous literature. This calls for a more qualitative approach as it requires as-

sessment of psychological aspects of fund managers and women both outside and within the world of finance 

in order to determine possible reasons for wanting to seek employment within the fund management industry 

or for choosing not to do so.  

 

In connection to this, it is also relevant to study what type of organizations hire female fund managers. Is it 

mainly large organizations who must fulfil a specific gender quota or is it smaller dynamic organizations? 

Also, do new initiatives such as female role models pay off in terms of a higher presence of female fund 

managers within the organizations? 

 

Finally, it is important to mention that since the topic of diversity within finance is highly debated at the 

moment, the findings of studies regarding this may change if the data foundation changes and more women 

become present within the fund management industry. Hence, the topic of fund management performance of 

male- and female managers should also be the focus of studies in the future as the debate continues.  
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7 Conclusion 
This study examined whether the risk-adjusted performance, risk, and sector allocation differ between female 

fund managers and their male counterparts in Asia, Europe, and North America in order to provide empirical 

evidence to the debate on gender diversity within fund management. Differences between female- and male 

fund managers in terms of risk-adjusted performance, measured as Sharpe Ratio, and risk, measured as stand-

ard deviation, were first examined for individual fund managers for the time periods 2008-2010, 2011-2013, 

2014-2016, 2017-2019, and 2020 (i). Second, differences in terms of sector allocation between individual 

female- and male fund managers were examined for the time periods 2008-2010 and 2017-2019 (ii). As a third 

examination, it was determined whether funds managed by all-female teams, all-male teams, and a mix hereof 

differed in terms of risk-adjusted performance (iii). This was followed by a thorough discussion of the results 

of the study.  

 

The results for individual fund managers primarily showed no significant difference in risk-adjusted perfor-

mance. Nevertheless, one period in Asia and two periods in Europe showed evidence of a higher risk-adjusted 

performance for male fund managers, however these significant results followed no time pattern and were 

therefore difficult to base conclusions upon. Furthermore, the results showed evidence of lower risk for female 

fund managers compared to their male counterparts in two periods in Asia and one period in Europe and North 

America, while the remaining results were insignificant. The periods with significant results indicated a ten-

dency of lower risk for female fund managers in bear markets.   

 

Evidence of a difference between the sector allocation of individual female- and male fund managers were 

found for at least one sector in each of the two time periods, except for North America 2008-2010. However, 

the majority of the results were insignificant. Some of the periods showed a pattern of a significantly higher 

allocation to technology for female fund managers and a significantly higher allocation to industrials and en-

ergy for male fund managers. Further, all three regions showed evidence of a lower allocation of female fund 

managers to financial services, however, the results were only statistically significant for one period.  

 

The results for differences in risk-adjusted performance of team-managed funds were insignificant for all time 

periods in Asia. For Europe, a higher risk-adjusted performance for all-male teams compared to mixed teams 

was evident for the first three periods. While, for North America, the results for the first two periods showed 

a higher risk-adjusted performance for all-male teams compared to the two other types of teams and a lower 

risk-adjusted performance for all-female teams compared to mixed teams. The remaining results were insig-

nificant. Hence, contradicting literature on team performance and diversity, the results of this study indicate 

that introducing gender diversity on fund management teams not necessarily implies improved performance.  
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The findings of the study motivated a discussion of the results in relation to previous studies as well as research 

on gender differences in investment behavior. Specifically, the findings were found to be aligned with some 

previous studies showing no evidence of a performance difference between individual female- and male fund 

managers. Further, the quality of data from Morningstar and overall considerations regarding the quality of the 

study were discussed. Finally, the discussion addressed generalizability, implications of this study, and further 

research.  
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8 Perspectives 
As mentioned in Christensen (2020), several initiatives have been taken within the fund management industry 

to attract more women. Examples include applying gender quotas, the appointment of female role models, and 

the application of IT programs to rewrite job descriptions to target both genders. Many other industries have 

been using similar techniques with more or less success. For example, in Norway a law was approved in 2003 

in which it was made compulsory for Norwegian listed firms to have a board composed of at least 40% women 

and 40% men (Solsvik & Fouche, 2013). While listed companies in Norway abide by the law and meet the 

gender requirement, the law has not had the wanted effect. According to Strøm (2019), the Norwegian labor 

market is still gender separated and further, the enactment of the law has led to the delisting of many Norwegian 

companies. Hence, it seems as if gender quotas might imply other unwanted consequences. However, the 

gender quota should also be seen in connection to the other initiatives applied within the finance industry such 

as the appointment of female role models and the application of IT programs to rewrite job opening posts.  

 

Lockwood, Sadler, Fyman & Tuck (2004) conclude that role models have a larger impact on women compared 

to men due gender biases and negative stereotypes. Female role models have been widely used in the recruit-

ment process of women to science industries and, according to Young, Rudman, Buettnet & McLean (2013), 

female role models decrease stereotyping and increase female candidates’ identification with the science in-

dustry. The use of female role models therefore seems to be an effective way of attracting new female candi-

dates to industries and could perhaps manifest itself into the fund management industry as well. The use of 

female role models is also evident when funds apply IT programs to alter their job opening posts to target both 

genders by, for example, using photos with both gender present. Research shows that gender-biased job de-

scriptions maintain inequality (Gaucher, Friesen, & Kay, 2011) and as the fund- and investment industry is, 

traditionally, male-dominated (Ho, 2009), gender-biased job descriptions may make women reluctant to apply 

for job openings within the industry. Therefore, initiatives breaking stereotypes are, by literature, deemed rel-

evant for achieving the desired increase in women employed within the fund management industry.  

 

As the initiatives mentioned by Christensen (2020) still are fairly new, it can be argued that the results from 

them still are yet to be evident in data. However, with the increased interest of private female investors also 

reinforced by organizations targeting women in order to increase their interest in investing (Female Invest, 

2021), it can be argued that the initiatives described above combined with an increased interest provides ideal 

conditions for increasing the number of women within the fund management industry. Hence, if the discussed 

initiatives were to work and the increased personal interest of private female investors reflects itself in the 

number of females employed within the fund management industry, the data foundation for future studies like 

this one will be very different and perhaps the results would be as well.
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Appendix 1: Overview of attached Excel-files  

In the following, the attached Excel-files are described. The Excel-files are divided into the five categories; 

Primary data set, gender, secondary data sets, returns and Sharpe Ratio, as well as sector.  

1 Primary data set 

Excel-files attached:  
- “1. Primary data set“ 

Description: The primary data set contains all funds included in this study, as explained in section 4.3.1. The 

excel-file includes three sheets with the total list of funds and their general information obtained from Morn-

ingstar, one for each region, and a sheet “Raw data” containing all raw data across the three regions. Finally, 

the primary data set includes raw fund size data as presented in the sheet “Fund size”.  

2 Gender  

Excel-files attached:  
- “2.1 Gender data set for single-managed funds Asia” 

- “2.2 Gender data set for single-managed funds Europe” 

- “2.3 Gender data set for single-managed funds North America” 

- “2.4 Gender data set for team-managed funds Asia” 

- “2.5 Gender data set for team-managed funds Europe” 

- “2.6 Gender data set for team-managed funds North America” 

- “2.7 Gender data set for non-surviving funds Asia” 

- “2.8 Gender data set for non-surviving funds Europe” 

- “2.9 Gender data set for non-surviving funds North America” 

Description: The gender excel-files show the method for the classification of funds into single-managed funds 

and team-managed funds for each of the time periods, and further how the gender determination of fund man-

agers is executed, as described in section 4.3.2 and 4.3.4. For each region, three documents are attached. One 

for single-managed funds, one for team-managed funds, and one for non-surviving funds. The data within 

these excel-files are the basis of the secondary data sets. Further explanations of the calculations in the files 

are found in the sheet “Description”.  
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3 Secondary data sets 

Excel-files attached:  
- “3.1 Secondary data set single-managed funds“ 

- “3.2 Secondary data set team-managed funds” 

- “3.3 Secondary data set non-surviving funds”  

Description: The secondary data sets show the funds used for each time period in each region within this study. 

Each of the excel-files contains 15 sheets, five sheets for each region. In these excel-files, the gender is in-

cluded for each fund together with general fund information obtained from Morningstar.  

4 Returns and Sharpe Ratio  

Excel-files attached:  
- “4.1 Returns and Sharpe Ratio single-managed funds”  

- “4.2 Returns and Sharpe Ratio team-managed funds” 

- “4.3 Returns and Sharpe Ratio non-surviving funds” 

- “4.4 Returns and Sharpe Ratio single-managed funds incl. non-surviving” 

Description: For each of the secondary datasets, returns are collected from Morningstar and Sharpe Ratio is 

calculated following the method described in section 4.4.  

5 Sector  

Excel-files attached:  
- Overviews  

o “5.1 Asia sector overview 2008-2010" 

o “5.2 Asia sector overview 2017-2019” 

o “5.3 Europe sector overview 2008-2010" 

o “5.4 Europe sector overview 2017-2019" 

o “5.5 North America sector overview 2008-2010" 

o “5.6 North America sector overview 2017-2019” 

- Raw data  

o “Raw data sector Asia 1” 

o “Raw data sector Asia 2” 

o “Raw data sector Asia 3” 

o “Raw data sector Asia 4” 

o “Raw data sector Asia 5” 

o “Raw data sector Asia 6” 

o “Raw data sector Europe 1” 
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o “Raw data sector Europe 3” 

o “Raw data sector Europe 4” 

o “Raw data sector Europe 5” 

o “Raw data sector Europe 6” 

o “Raw data sector Europe 7” 

o “Raw data sector Europe 8” 

o “Raw data sector Europe 9” 

o “Raw data sector Europe 10” 

o “Raw data sector Europe 11” 

o “Raw data sector Europe 12” 

o “Raw data sector Europe 13” 

o “Raw data sector Europe 14” 

o “Raw data sector Europe 15” 

o “Raw data sector North America 1” 

o “Raw data sector North America 2” 

o “Raw data sector North America 3” 

o “Raw data sector North America 4” 

o “Raw data sector North America 5” 

o “Raw data sector North America 6” 

o “Raw data sector North America 7” 

o “Raw data sector North America 8” 

o “Raw data sector North America 9” 

Description: 30 files containing raw data for sector allocation for the three regions are attached. Within each 

file, each fund has a sheet containing the available sector allocation for that particular fund for the time period 

01/01/2008-31/12/2020. Further the sector allocation sheet for each fund contains calculations of average al-

location to each sector for the two time periods 2008-2010 and 2017-2019. Finally, the raw data files contain 

two overviews (the two last sheets) which contain an overview of all the funds in that particular file and their 

average sector allocation for the time period in question (on the left) as well as the average allocation assuming 

that the sector allocation was to account for 100% (on the right) as described in section 4.3.3. The overview 

files 5.1-5.6 contain all the funds for the region in the time period in question and their average sector allocation 

assuming that the sector allocation was to account for 100%. Hence, the overview files provide the data foun-

dation for the statistical tests.  
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Appendix 2: List of sectors 

Sectors 

Real Estate 

Technology 

Industrials 

Consumer Cyclical 

Financial Services 

Consumer Defensive 

Communication Services 

Healthcare 

Utilities 

Basic Materials 

Energy 

N/A 

Source: Own creation 
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Appendix 3: Histograms, Q-Q Plots, and summary statistics of Sharpe Ratio for single-

managed funds in Asia, Europe, and North America 
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Source: Own creation   
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Appendix 4: Robustness test H 1 1   

T-test results for robustness of H 1 1 for Asia. *** indicates significance at 1 % 

Asia 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
0.0401 -0.0443 0.1175015 0.2496549 0.7569956 

Mean, male-managed 

fund 
-0.0203 -0.0027 0.1446771 0.4103016 0.8133803 

T statistic -0.9003 0.8802 0.6197 4.2923 1.2234 

P-value 0.3707 0.3800 0.5362 0.0001*** 0.2222 

Female observations 67 120 133 161 198 

Male observations 545 695 913 1,084 1,273 

Source: Own creation 

 

T-test results for robustness of H 1 1 for Europe. *** indicates significance at 1 %. ** indicates significance 

at 5%. * indicates significance at 10% 

Europe 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
-0.2604 0.3329 0.4278 0.6557 0.4481 

Mean, male-managed 

fund 
-0.1357 0.3758 0.4872 0.6518 0.3934 

T statistic 3.9901 1.6802 2.6198 -0.2007 -1.6599 

P-value 0.0001*** 0.0934* 0.0090*** 0.8410 0.0976* 

Female observations 279 527 425 403 360 

Male observations 2,115 2,927 2,791 2,525 2,182 

Source: Own creation  
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T-test results for robustness of H 1 1 for North America 

North America 2008-2010 2011-2013 2014-2016 2017-2019 2020 

Mean, female-managed 

fund 
0.0072 0.5888 0.2918 0.6584 0.7269 

Mean, male-managed 

fund 
-0.0054 0.6652 0.3260 0.6164 0.6479 

T statistic -0.4124 0.7991 0.8456 -1.2428 -1.2536 

P-value 0.6805 0.4268 0.3995 0.2158 0.2121 

Female observations 151 121 126 112 118 

Male observations 1,216 1,288 1,379 1,264 1,124 

Source: Own creation 
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Appendix 5: Robustness test for H 2 

Robustness test for H 2 Asia: Sector allocation for single-managed funds in Asia 2008-2010 and 2017-2019. 

*** indicates significance at 1%, ** indicates significance at 5% 

Sector 
Mean, female-

managed fund 

Mean, male-man-

aged fund 
T statistics P-value 

2008-2010 (N Female=40, N Male=362) 

Real Estate 2.67% 3.27% 0.7827 0.4360 

Technology 12.23% 12.91% 0.2963 0.7683 

Industrials 17.06% 14.69% -1.8583 0.0687* 

Consumer Cyclical 9.59% 8.43% -1.2522 0.2157 

Financial Services 14.46% 15.75% 0.7267 0.4712 

Consumer Defensive 7.45% 6.50% -0.9372 0.3529 

Communication Services 7.07% 7.34% 0.3700 0.7128 

Healthcare 1.99% 3.99% 4.3053 0.0001*** 

Utilities 3.24% 3.40% 0.2673 0.7903 

Basic Materials 9.52% 9.77% 0.2493 0.8041 

Energy 6.86% 7.77% 0.7516 0.4557 

2017-2019 (N Female=71, N Male=580) 

Real Estate 3.19% 4.56% 1.9227 0.0572* 

Technology 22.51% 14.33% -3.7966 0.0003*** 

Industrials 13.34% 12.76% -0.5760 0.5659 

Consumer Cyclical 9.86% 10.82% 1.5315 0.1284 

Financial Services 14.69% 17.99% 2.1801 0.0319** 

Consumer Defensive 6.79% 7.56% 1.0181 0.3111 

Communication Services 6.57% 7.15% 0.9737 0.3324 

Healthcare 4.68% 5.09% 0.6874 0.4936 

Utilities 3.38% 3.37% -0.0193 0.9846 

Basic Materials 8.62% 7.58% -1.6504 0.1020 

Energy 4.20% 5.35% 2.0776 0.0399** 

Source: Own creation 
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Excluded rows due to 75% or above allocation in one sector in Asia  

Sector 2008-2010 2017-2019 

Real Estate 0 5 

Technology 4 4 

Industrials 1 1 

Consumer Cyclical 2 1 

Financial Services 3 7 

Consumer Defensive 0 0 

Communication Services 1 1 

Healthcare 4 5 

Utilities 0 0 

Basic Materials 0 1 

Energy 0 2 

 Source: Own creation 
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Robustness test for H 2 Europe: Sector allocation for single-managed funds in Europe 2008-2010 and 2017-

2019. *** indicates significance at 1%, ** indicates significance at 5%, * indicates significance at 10% 

Sector 
Mean, female-

managed fund 

Mean, male-man-

aged fund 
T statistics P-value 

2008-2010 (N Female=211, N Male=1,243) 

Real Estate 1.78% 1.85% 0.3195 0.7495 

Technology 8.62% 8.57% -0.0708 0.9436 

Industrials 13.72% 14.05% 0.5249 0.6000 

Consumer Cyclical 8.14% 7.25% -2.1217 0.0347** 

Financial Services 15.13% 14.61% -0.8280 0.4083 

Consumer Defensive 7.26% 7.41% 0.3181 0.7506 

Communication Services 8.42% 7.78% -1.6548 0.0990* 

Healthcare 7.79% 8.25% 1.0089 0.3138 

Utilities 4.99% 4.57% -1.1829 0.2377 

Basic Materials 8.17% 7.49% -1.3191 0.1882 

Energy 9.16% 9.23% 0.1276 0.8985 

2017-2019 (N Female=306, N Male=1,810) 

Real Estate 4.17% 3.33% -1.8674 0.0627* 

Technology 14.07% 12.91% -1.5961 0.1112 

Industrials 13.40% 14.89% 2.4246 0.0157** 

Consumer Cyclical 8.85% 8.69% -0.3170 0.7514 

Financial Services 11.52% 12.19% 1.1684 0.2433 

Consumer Defensive 5.87% 6.18% 0.7554 0.4504 

Communication Services 5.22% 5.53% 1.0064 0.3148 

Healthcare 7.18% 7.41% 0.4441 0.6573 

Utilities 4.78% 4.25% -1.2250 0.2213 

Basic Materials 4.16% 4.67% 1.6910 0.0457* 

Energy 3.29% 3.70% 1.3797 0.1683 

Source: Own creation 
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Excluded rows due to 75% or above allocation in one sector in Europe 

Sector 2008-2010 2017-2019 

Real Estate 33 46 

Technology 4 2 

Industrials 3 1 

Consumer Cyclical 1 2 

Financial Services 11 9 

Consumer Defensive 3 1 

Communication Services 3 0 

Healthcare 18 15 

Utilities 4 1 

Basic Materials 11 11 

Energy 6 5 

Source: Own creation 
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Robustness test for H 2 North America: Sector allocation for single-managed funds in North America 2008-

2010 and 2017-2019. *** indicates significance at 1%, ** indicates significance at 5%, * indicates significance 

at 10%. 

Sector 
Mean, female-

managed fund 

Mean, male-man-

aged fund 
T statistics P-value 

2008-2010 (N Female=106, N Male=880) 

Real Estate 2.01% 2.29% 0.8892 0.3750 

Technology 11.85% 12.33% 0.5767 0.5649 

Industrials 13.41% 12.70% -1.2236 0.2231 

Consumer Cyclical 8.85% 8.95% 0.2183 0.8275 

Financial Services 15.42% 14.99% -0.4926 0.6231 

Consumer Defensive 6.98% 7.37% 0.9309 0.3532 

Communication Services 7.02% 6.84% -0.3611 0.7185 

Healthcare 9.78% 9.85% 0.1024 0.9186 

Utilities 3.58% 2.50% -1.1471 0.2538 

Basic Materials 7.56% 7.18% -0.5859 0.5588 

Energy 11.91% 11.84% -0.1008 0.9198 

2017-2019 (N Female=84, N Male=981) 

Real Estate 2.49% 3.17% 1.7385 0.0847* 

Technology 12.93% 14.58% 1.7994 0.0746* 

Industrials 9.75% 12.53% 3.6083 0.0005*** 

Consumer Cyclical 9.89% 10.60% 0.8220 0.4131 

Financial Services 16.33% 16.33% -0.0005 0.9996 

Consumer Defensive 7.27% 6.71% -0.7540 0.4527 

Communication Services 7.78% 7.49% -0.4067 0.6851 

Healthcare 9.57% 10.07% 0.5412 0.5897 

Utilities 2.59% 3.01% 0.5958 0.5527 

Basic Materials 4.01% 4.76% 1.1401 0.2569 

Energy 5.47% 5.84% 0.5060 0.6139 

Source: Own creation 
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Excluded rows due to 75% or above allocation in one sector in North America  

Sector 2008-2010 2017-2019 

Real Estate 33 27 

Technology 5 5 

Industrials 3 3 

Consumer Cyclical 0 3 

Financial Services 16 13 

Consumer Defensive 1 2 

Communication Services 1 2 

Healthcare 22 19 

Utilities 5 2 

Basic Materials 15 12 

Energy 10 12 

Source: Own creation 

 


