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ABSTRACT 

This study examines variables influencing mutual fund performance. Data were 

collected from U.S. 181 equity mutual funds during the bull market from 2009 to 2018. 

The overall object of this study is to determine how funds’ characteristics, risks, and 

managerial factors are related with 10-year time weighted average return.  

Using correlation and regression analysis, the results show that asset size and 

turnover ratio are not statistically significant factors for fund performance. Sales charges 

and expenses are highly negatively correlated; management tenure and management style, 

whether team or single management, does not impact on fund return over the examination 

period. A fund managers’ MBA education does not produce extra return.  

It is also found that the risks and performance are statistically significantly related. 

Alpha, beta, skewness, kurtosis, the Sharpe ratio and Treynor impact on funds’ return 

positively but standard deviation does not. Evaluation metrics are used to examine if 

regression models can predict 2019 return (out-of-sample performance). It is revealed that 

the historical data does not explain future returns well.  

 Overall, the results suggest that past performance on mutual funds does not predict 

future returns well. This is consistent with the weak form of market efficiency. 
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CHAPTER I: INTRODUCTION 

 The U.S. mutual fund industry has grown. There were 7,790 open-end mutual funds 

in 1999 and the numbers increased to 9,599 in 2018.  In the U.S., there are 99.5 million 

individuals and 56 million households who own mutual funds. Mutual funds are important 

for short- and long-term savings for the U.S. families.  

 According to the Investment Company Institute. 93 percent of fund investors’ goals 

are for retirement. Forty six percent of them use mutual funds for emergency savings or tax 

benefits. Twenty four percent of investors want to save for education. The investors 

consider the fund’s performance when they select their investment (Investment Company 

Institute 2019).   

1.1 Historical Perspective on the US Stock Market 

 The U.S. stock market’s earnings in the past ten years, from 2009 to 2018, is one of 

its best bull markets since 1940s (Figure 1.1).   

Figure 1.1 Real Dow Jones Industrial Average, 1946-2018  

 
 
Source: https://finance.yahoo.com  
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 The S&P 500, Russell 2000, and NASDAQ (National Association of Security 

Dealers Automated Quotations System) index increased more than three times from 2009 

to 2018. For ten years, the annual average index returns are 15.45% (NASDAQ), 11.11% 

(Russell 2000), and 10.75% (S&P 500) (Table 1.1).  

 It is calculated that one dollar invested in 2009 in the NASDAQ, Russell and S&P, 

respectively grew to $4.21, $2.8,7 and $2.78 if it would have been reinvested annually 

(Table 1.2). The growth rates (Figure 1.2) are 78% (S&P 500), 21% (NASDAQ), and 87% 

(Russell 2000).  

Table 1.1 S&P, NASDAQ, & Russell Annual Index Changes (Jan 2009-Oct 2019) 
 

 
S&P 
500 

NASDAQ
Russell 
2000 

2019 19.12% 21.92% 14.04%
2018 -6.24% -3.88% -3.84%
2017 19.42% 28.24% 13.19%
2016 9.54% 7.50% 19.66%
2015 -0.73% 5.73% -6.12%
2014 11.39% 13.40% 3.79%
2013 29.60% 38.32% 36.98%
2012 13.41% 15.91% 13.20%
2011 0.00% -1.80% -6.68%
2010 12.78% 16.91% 24.68%
2009 23.45% 43.89% 25.25%

Source: https://finance.yahoo.com 
  



3 
 

Table 1.2 Dollar Value Changes Compounding from 2009 to 2018 
 S&P 

500 
NASDAQ 

 
Russell 
2000 

2008 $1.00 $1.00 $1.00 

2009 $1.2345 $1.4389 $1.2525
2010 $1.3923 $1.6822 $1.5616
2011 $1.3923 $1.6519 $1.4573
2012 $1.5790 $1.9148 $1.6496
2013 $2.0464 $2.6485 $2.2597
2014 $2.2794 $3.0034 $2.3454
2015 $2.2628 $3.1755 $2.2019
2016 $2.4787 $3.4137 $2.6349
2017 $2.9600 $4.3777 $2.9824
2018 $2.7753 $4.2078 $2.8679

 

Figure 1.2 S&P 500, NASDAQ, and Russell 2000 index changes 2008-2018 

 
Source: https://finance.yahoo.com 
 
1.2 The Problem Discussion  

 

1.2.1 U.S. Mutual Funds from 2009 to 2018 

 
 While the overall stock market grew, dollar values invested in U.S. mutual funds 

increased four or five times from 2009 to 2018. In the U.S., there were 9,599 open-end 
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mutual funds (mutual funds), 506 closed-end funds, and 2,057 Exchange Trade Funds 

(ETFs) (Investment Company Institute 2019). When analyzing mutual funds’ 10-year total 

returns, the performance rates vary. While some funds achieved more than a 20% average 

return, some funds experienced negative returns (Morningstar (a) n.d.). 

 The 10-year weighted average annual returns are unique for each mutual fund. In 

this thesis, the characteristic that contributed to U.S. mutual fund performance is analyzed. 

After reviewing three different fund groups; 1st group with 12% more return, 2nd group 8% 

to 11% return, 3rd group 5% or below return, the common characteristics for 1st group funds 

are analyzed.  

 There were 181 open-end equity mutual funds in the first group that experienced a 

12% or more average annual return. The funds are studied considering general 

characteristics, statistical risks and managerial factors. The general characteristics include 

Morningstar rating, asset size, fund style, expenses and fees, and fund age. The statistical 

risks are alpha, beta, R-squared, standard deviation, skewness, and kurtosis. Finally, the 

managerial factors are the turnover ratio, number of holdings, fund manager’s tenure and 

education.  

 1.2.2 U.S. Capital Market & Mutual Fund  

 The total amount invested in the U.S. stock market in 2019 was about $34 trillion. 

The U.S. stock market is 43% of world’s capitalization (Surz 2018).  U.S. investors choose 

mutual funds for their short- and long-term savings. Mutual fund owners include more than 

99 million people (56 million households) in the U.S. in 2018. They use mutual funds for 

retirement (93%), emergency funds (46%), and education saving (24%) (Investment 

Company Institute 2019).  
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1.2.3 U.S. Open-End Mutual Funds  

 There are several types of mutual funds. Investors choose funds based on their risk 

tolerance. Investors looking for capital appreciation select equity mutual funds while bond 

funds and money market funds are chosen more for current income.  

 According to the Investment Company Institute (ICI), the majority of U.S. mutual 

fund assets (52% of 17.7 trillion) are in equity funds followed by bond funds (23%), and 

then money market funds (17%).  In 2018, retail investors owned 89% of $17 trillion of 

U.S. mutual fund assets.  Retail investors use mutual funds for IRAs (Individual Retirement 

Accounts), retirement plans, variable annuities, college saving plans, and Coverdell 

accounts. Businesses and institutions select mutual funds to meet their financial objectives.  

1.2.4 Mutual Fund in Retirement Market 

 Mutual funds have been the most popular product for accumulating money for 

retirement. In 2012, 73% of households who owned mutual funds answered that retirement 

saving was their primary goal (Fevurly 2013). In 2018, 93% of mutual fund investors 

indicated retirement savings was a priority concern and a large amount of retirement money 

was invested in mutual funds (Investment Company Institution 2019).  

 The Individual Retirement Account (IRA) was introduced in 1974, and it became 

popular in 1981 after the Economic Recovery Tax Act. The act allowed anyone to 

contribute an IRA regardless of an employee’s retirement plan from work. Before 1981, an 

IRA was not available for workers who had an employer-sponsored plans (Smith 2019).  

In the 1980s, interest rates began to decline and money market products became unpopular. 

As a result, equity mutual funds were introduced to the investor and households for their 

long-term financial goals including retirement (Mobius 2007).   
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 There is $27.1 trillion invested in U.S. retirement accounts and about 30% of the 

money ($8.2 trillion) was invested in mutual funds. Mutual funds play a major role in the 

U.S. retirement system (Investment Company Institution 2019).  

1.2.5 Actively Managed Mutual Fund Characteristics  

 Mutual funds are a method for investing in stocks. It is a pool of money from 

individuals, businesses, and institutions for investment. A mutual fund hires a portfolio 

manager or team of managers to decide which stocks should be bought or sold for its 

portfolio. This is considered as an actively managed fund (Becker 2019). The investment 

performance depends on the managers’ investment style, stock selections, management 

fees, and turnover and expense ratios (Goel and Mani 2012).  

 Actively managed funds are different from passively managed funds. Unlike 

actively managed funds, passively managed funds do not need management for its 

portfolio. The investment return of mutual fund comes from the performance of benchmark 

index such as S&P 500 or Russell 2000. It is one of simplest investment strategies. The 

cost and expenses of index funds are lower than actively managed funds as these funds 

have less trading time and/or portfolio changes (Becker 2019).  

 In this research, actively managed mutual funds are selected based on the ten year, 

from January 2009 to December 2018, historical average return. The funds’ characteristics 

such as asset size, expenses and fees, statistical risks, fund managers’ education 

background, and number of fund managers are studied. It is determined how the 

characteristics are related with the funds’ historical returns.  
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1.2.6 Open-End vs Closed-End Funds 

 With open-end funds, the number of mutual fund’s shares change daily. When 

investors buy funds, the management company issues more shares for the buyers. The new 

shares are continuously issued for investors every business day, and the number is not 

limited. When the share owner pulls money out of the fund, the share numbers decline. The 

price of open-end fund is calculated by the NAV (net asset value) at the end of day.  

 Closed-end funds are publicly traded funds. Unlike open-end funds, the 

management company issues a fixed number of shares to the public. Then, the shares are 

traded in the secondary market, the same as stocks. Because a specific number of shares are 

allowed, no new shares are issued after the initial public offering. As the closed-end funds 

are traded in the open market, the price is decided by supply and demand.  

 

1.3 Benefits of Mutual Funds 

 Investors are attracted to mutual funds for many reasons. A mutual fund company 

recruits investors with common financial goals to gain greater purchasing power.  

1.3.1 Diversification  

 A fund portfolio is the holding of securities. A mutual fund portfolio can have 

various securities including stocks, bonds, money market, or other funds. Diversification is 

an investment strategy that reduces the risk of one security or business sector failing. A 

diversified portfolio is safer than a single security because unsystematic risk is reduced.  

1.3.2 Professional Management  

 A professional fund manager or team of management carefully select the securities 

to buy. Many fund managers have an MBA degree from a top business school or a Ph.D. in 
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economics. Golec (1996) found that investors should expect better performance from 

managers with an MBA degree.  

 The management team spends many hours studying market changes, and managers 

review companies’ financial statements to access potential growth. Professional portfolio 

managers are allowed to access extensive information that an individual investor can’t 

digest. Because the fund manager objective is to make the portfolio grow in value, his or 

her skills and knowledge are valuable. A successful fund manager is highly compensated 

by the fund’s expenses and fees.  

1.3.3 Lower Costs 

 The costs for buying a diversified mutual fund are cheaper than paying for 

individual stocks. It is cheaper to buy a mutual fund than collect individual stocks, bonds, 

and other securities. For transactions, the costs and expenses are shared by all investors, so 

the net transactional costs charged to an investor are less (Mobius 2007).  

1.3.4 Liquidity  

 Mutual funds can be easily sold at any time for open-end mutual funds, and for 

close-end funds. Investors sell closed-end funds on the exchange market. For closed-end 

funds, the price could be the higher or lower than the issued price as it is defined by supply 

and demand.   

 

1.4 U.S. Mutual Fund Investors  

 U.S. investors are saving and investing to achieve their financial freedom. They 

want to save money to retire or have a bigger home. Naturally, parents want to accumulate 

college funds for education. Investing in mutual funds is one of tools that helps investors 

become financially independent.  
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1.4.1 Mutual Fund Investing Goal 

 U.S. investors select mutual funds for their immediate financial needs or long-term 

investment. The Investment Company Institute (2019) found that 89% of total U.S. mutual 

fund invested assets are held by retail investors. According to the research “Profile of 

Mutual Fund Shareholders”, more than 90% of households who own mutual funds 

indicated that their saving goal was retirement. Fifty percent of households answered their 

goal was emergency funds and 28% of them looked for current income (ICI 2019). 

Table 1.3 Importance of Factors for Mutual Fund Investors (%) 
Retirement  92 
Reduce taxable income 48 
Emergency funds 50 
Education  24 
Current income 28 
House or other large items 16 
Other  7 

Source: ICI 2019 

1.4.2 Key Factors to Select Mutual Funds  

 The main criteria that many investors consider is a historical rate of return when 

they purchase a mutual fund. According to ICI’s  report “What the U.S. investors consider 

when they select mutual funds for their financial independency, 2018”, about 85% of 

households responded that they looked past performance, and 50% of investors said that 

fund performance was very important (ICI 2019). 
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Figure 1.3 What the US investors consider when they select mutual funds 

 

 In 2017, the ICI conducted 2,223 mutual-fund owing households for the “Annual 

Mutual Fund Shareholder Tracking Survey”. Eighty seven percent said that they looked at 

historical performance when they selected a mutual fund even through past performance 

does not guarantee of future returns (Robbins 2018). Past performance is one of main 

criteria that investors use to choose mutual funds. A study also shows that mutual funds 

with better historical returns tend to perform well in near future years (Ibbotson and Patel 

2002).   

            Using historical returns to predict future return, however, would be a violation of 

the weak form efficiency, also known as the random walk theory. An article “Random 

Walk Theory” explains that historical returns and current equity price are not related. 

Future stock prices are not affected by past events and information (T. Smith 2019). What 

is random about the return or market is the revelation of new information.  

 
1.5 Thesis objective  
 
 Before making an investment decision, U.S. mutual fund owners check a fund’s 

historical performance. Investors want higher returns and look for potential opportunities of 
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buying a type of fund to make money. They want to know the fund’s risks and 

management structure. Before putting money in, investors want to examine fund size, 

expense, and sales charges. They are also interested in market risk and fund managers’ 

experience and skills. For this study, the 10-year compound annual growth rates (CAGR) 

are calculated for 181 open-end U.S. mutual funds with 12% or higher CAGR.  

 Total returns, rates of return of investment during the evaluation period, are data to 

measure investment performance. Total return calculates interest, capital gains, dividends 

and distributions if any, and reinvestment over a specific time period. Morningstar provides 

an annual total return for mutual funds. In general, Morningstar does not adjust total return 

for loads for A & C share funds. Total return, however, includes expenses and fees for 

management, administration, and other costs deducted from the assets.  

 In this study, the annual total return given by Morningstar used to calculate the 

CAGR. The total return evaluation period is from January 2009 to December 2018, a 

historic rising market in the U.S.  

 The CAGR is a geometric average that represents the rate at which the investment 

grew if the profits were reinvested at the end of each year. In this study, it is assumed that 

investors would not take any money out, and any dividends and returns are reinvested 

during the evaluation period. This study identifies the major factors that affect the 10-year 

CAGR of the best performing mutual funds.  

 It is the investor’s main interest to find mutual funds that produce good returns. It is 

also important to know what made a mutual fund experience superior returns than others. 

Research shows mutual funds with historical good returns perform well in the near years. 
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The recent top performing funds keep doing well, but funds with poor history outcomes do 

not make profit (Hendricks, Patel and Zeckhauser 1993).  

 Studies show that historical performance is a main determinant used to select a 

mutual fund. The returns on investment in a mutual fund performance are linked with the 

stock market. Overall, the stock market has experienced a historical bull market for past 10 

years (2009 – 2018). Many equity funds performed better than the market bench mark. In 

this thesis, variables that contribute to a fund’s high returns are reviewed. The research 

examines fund characteristics, risks, and management structure with about 20 variables.    

 The fund’s characteristics include Morningstar rating, asset size, expenses ratio, 

sales charges, fund age, and security holdings. The risks are statistical numbers like alpha, 

beta, R-squared, standard deviation, Sharpe ratio, skewness, and kurtosis. The management 

structure consists with fund’s management such as managers’ tenure and education, fund 

turnover, and number of managers.   

 When the stock market is in a boom period, mutual funds that are linked to equities 

perform well. The gains, however, are not equally distributed. While some funds make 

profits, other funds struggle. It is interesting to estimate the CAGR, also called Geometric 

Average Return (GAR) or Time-Weighted Return (TWR), and investigate the factors that 

impact GAR the most.   

Figure 1.4 Formula for CAGR (or GAR) 

GAGR = [(1 + R1) x (1 + R2) x …. x (1 + Rn)]1/n – 1 

              where:  

               R = return  

               n = numbers of period (=10)  
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   The TWR measures performance of a portfolio’s investment return since the last ending 

period. Additional investments or withdrawals are not included in the portfolio so investors 

can directly compare the funds’ performance during the time period. All cash distributions if 

any are reinvested into the portfolio.  
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CHAPTER II: LITERATURE REVIEW FOR FUND PERFORMANCE FACTORS     

 
2.1 General Characteristics  

 
2.1.1 10-Year Morningstar Rating (Star Rating) 

 
 The Morningstar rating (also known as star rating) is a tool to measure a fund’s 

risk-adjusted past performance. The fund is rated by star numbers, the more stars indicate a 

better return. Five stars is the highest rating. Funds with superior performance get five stars 

and the poor performers receive one star. The stars are determined by various calculations 

based on 3, 5, and 10-year returns.  

 Blake and Morey (2000) discussed that the low rating was related with expected 

poor performance in the future. Morey (2002) studied funds with longer track records that 

got higher Morningstar ratings than younger funds. Investors rely on the star ratings. The 

Morningstar rating with a high rating helps money flow in to the investment. It is natural 

that mutual fund companies use star ratings for their advertising as investors trust 

Morningstar research and the star rating system. The Morningstar rating is not a prediction 

for a fund’s future return, however it is a good indication of past performance.  

 Investors should be careful when they select mutual funds if they use the star rating 

as a reference. In the 1990s, funds that received a five-star rating lost money three years 

later. Morey (2003) indicated that after a five-star rating, a fund’s risk levels increased and 

the performance became worse than before the five-star rating. When investors select funds 

that recently received a five-star rating, they should carefully review the funds for next 

three years.  

 Blume (1998) discussed that it was harder for funds with a long history to get five 

stars than funds with a short history. The research further discussed that funds without sales 
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charges (no-loads) and diversified funds likely get four or five stars. The rating system was 

more favorable for the U.S. equity funds than international or global funds.  

 The number of stars is decided by Morningstar’s systematic calculation. 

Morningstar uses both risk and return. Morningstar examines the risk-adjusted return for 

each fund’s category. The funds in the top 10% get five stars. The next, 22.5% get four 

stars and the 35% in middle group get three. Lastly, 22.5% get two stars, and the worst 

10% get one star (Benz 2005).  

2.1.2 Fund Asset Size 

 Ferreira, Miguel and Ramos (2006) explain the relationship of fund size with 

performance. They studied 10,568 open-end actively managed equity funds in 19 counties 

from 1999 through 2005. The results show that larger funds outperformed smaller funds 

because of the benefit of significant economies of scale.  

 Indro, et al. (1999) indicate that fund size affects mutual funds’ performance. 

Mutual funds should obtain a reasonable fund size for enough investment return to offset 

marketing and transaction expenses. The result comes from a study of 683 non-indexed US 

equity funds between 1993 and 1995. However, it is noted that marginal returns are less as 

the asset size got larger than its optimal asset amount.  

 Tangjitprom (2014) explains the effect of mutual fund size and performance on 

actively managed equity mutual funds in Thailand during 2006-2012. Fund size and 

performance is highly correlated. The study shows that there is an optimal size of mutual 

fund for marginal returns and a quadratic relationship is found. For small size funds, the 

performance improves as fund size becomes larger. However, for large funds, as the fund 

assets grow, the return decreases because of diseconomies of scale.  
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 Berk and Green (2004) also address the diseconomies of scale. While new money 

flows in successful mutual funds, the size gets bigger and performance becomes worse.   

 Research explains fund size and expenses. For large funds, the expense ratio should 

lower as overall costs decrease. Lower expenses and costs help funds perform. Larger 

funds are likely to perform well because they have a lower expense ratio (Elton, Gruber 

and Blake 2012).  

 P'astor, Stambaugh and Taylor (2015) find that funds with a small size of assets and 

high fees perform well. The high expense funds pay back with high adjusted returns. When 

a fund charges high fees, managers provide greater skills to find profit opportunities with a 

greater turnover ratio.   

 
2.1.3 Fund Class and Load (Sales) Charges   

 
 Morningstar does not adjust load charges for calculating total return. In this study, 

however, load charges are applied to find the sales charge adjusted return. Investors pay 

sales charges or commissions when they purchase a fund from a brokerage firm. The 

broker takes a portion of the money for his or her compensation.  

 The sales charges are called “loads”. No-load means investors purchase funds 

directly from a company without a brokerage firm. The usual load rates are 3% to 5.75% 

(Becker 2019). There are different types of classes of funds and each class has its own load 

charge schedule (see Table 2.1).  
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Table 2.1 Class Types and Loads 
Class  Load Description 
A 
 

Front Load 
 

A with 4 ~ 5.75% sales charges 
One-time charges applied at purchasing 
 

B 
 
 
 

Deferred Load 
 

Sales charges applied each year with surrender schedule 
The charges are decreased with the time invested   
 

C 
 

Level Load Sales charges recurring, 1% per year  
 

D 
 
 
 
 
 

Level Load 
or No-Load 
 
 

Available from mutual fund supermarkets for direct 
purchase 
Transaction fee applied 
0% front load, 0% deferred load 
 

I 
 
 

No Load 
 

For large institutional buyer 
$1 million or more investment needed  
 

M 
 
 
 
 

Front Load 
 

Available for institutional investors  
Lower front load, 0 to 1 and 3.5% 
Minimum investment $50,000 or higher required 
 

N 
 
 
 

No Load 
 

Frond load 0%, deferred load 0% 
Larger initial investment required 
 

R No Load Funds for retirement plans 

Note. No-Load: funds without front of end sales charges 
Source: www.morningstar.com (Morningstar Research Services LLC) 

 

 Houge and Wellman (2007) mention that the load fund tends to ask investors to pay 

higher expenses. As a result, investors who pay loads receive lower returns over time as the 

expenses are applied before obtaining fund shares.   

 Apap and Griffitch (1998) document the relationship between the performance of 

equity mutual funds and the expense and sales charges. When the stock market is volatile, 
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the sales charges helps to reduce unnecessary expenses and promote marketing efforts. 

Thus, funds with sale charges could outperform. Grinblatt and Titman (1994) find that sales 

loads are statistically positively related with performance for 279 equity mutual funds from 

1975-1984.  

 
 
2.1.4 Fees & Expenses  

            The ICI indicates that fees are a good selection tool when selecting mutual funds. 

ICI’s research “Annual Mutual Fund Shareholder Tracking Survey,” finds that fees and 

expenses are the second most important measure when purchasing a mutual fund. Seventy 

nine percent of the survey respondents agree that fees are somewhat important. A mutual 

funds’ expense structure is listed in in Table 2.2. 

 Research from analysts at Morningstar and asset managers at Capital Group found 

that fees were one of the most reliable factors for selecting well-performing mutual funds.  

The Morningstar study (2016) documented that “funds in the cheapest fifth of the mutual 

fund industry were three times as likely to survive and outperform their benchmarks as 

the most expensive fifth of the mutual fund” (Robbins 2018). 

 Ferreira, Miguel and Ramos (2006) reveal that funds that had higher fees had 

higher returns as the expensive funds were managed by an individual manager with more 

experience. P’astor, Stambaugh and Taylor (2015) identified funds that had a high-fee had 

greater ability and skill to find profit opportunities.  

 Golec (1996) found that funds with low fees and more diversified portfolios 

perform better and funds that had lower administrative fees for legal, accounting, 

processing comparatively performed well. However, high management fees suggested 

superior investment skills and those funds led the better performance results.  
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Table 2.2 Fund’s Expense Structure 
Expense (Recurrent Cost) from NAV 
       Management fees 
       Administrative service fees 
                     Legal expenses 
                     Accounting fees 
                     Shareholder service fees 
                     System and processing fees 
                     Custodian and transfer costs 
      Other costs 
                     Audit fees 
                     Directors fees 
                     Interest costs 
      12b-1 fees: marketing or distribution fees  
Load (Sale) charges 
Transaction costs 

 
 
 Gil-Bazo and Riz-Verdu (2009) argue that funds with higher fees underperform, 

and fees are highly negatively correlated with returns.  The study explains the reason why 

investors are sensitive about fees when they look for outperforming funds.   

 Hooks (1996) examines 1,012 mutual funds to find the relationship between a 

fund’s sales loads, annual expenses, and returns. While funds with lower expenses 

outperform, funds with loads do not make better returns to overcome the sales charges in 

comparison with no-load funds. Load funds with low expenses perform better than no-load 

funds with high expenses. As a result, for a fund’s performance, expenses play a more 

important role than the load charges.    

 Droms and Walker (1996) elaborate that investment return is not affected by asset 

size, turnover rate, or load charges, but higher expenses are related with higher returns for 

151 equity mutual funds during 1971 – 1990. Babalos, Kostakis and Philippas (2009) 

examine Greek equity mutual funds and found that a fund’s performance is negatively 
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related to its expenses. Carhart (1997) found that fund performance is related to expenses 

and transaction costs. The author concludes that high fees help companies increase profit 

and decrease investment returns.   

2.1.5 Fund Age 

 The fund age is the years since a fund’s inception date. A fund’s longevity can 

explain a manager’s ability. The fund age and performance can be both positively or 

negatively related. The younger mutual funds can act instantly when the market moves 

with volatility, but they might suffer from their brief historical background. Usually 

younger funds require higher costs in the early years  (Ferreira, Miguel and Ramos 2006).  

 For mutual fund investors, it is valuable to know the relationship between mutual 

fund age and performance. If age and returns are negatively correlated, it is not a wise 

decision to delay buying a young mutual fund (Moore 2016).  Shi (2013) cites research by 

Babalos, Kostakis, and Philippas (2009) that fund age and mutual fund performance are 

positively and statistically significant related.  

 Webster (2002) examines established funds with an extensive experience and 

returns are negative related. As a fund gets older, the market adjusted return becomes 

worse. Ferreira, Miguel and Ramos (2006) studied the determinants of open-end actively 

managed mutual fund performance and age for 19 different countries for a sample of 

10,668 funds from 1999-2005. They conclude that if the fund focuses on the global market, 

international funds with a younger age are producing higher returns.   

 
 
2.2 Risk 

 According to Robbins (2018), most mutual fund investors consider both a fund’s 

objective and risks when they select investment choices. About 40 percent of households 
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agree that risk and objectives are very important for their fund selection. From 5,000 U.S. 

households, only 22 percent are willing to take above-average risk for above-average 

gains.  

2.2.1 Alpha 

 In modern portfolio theory, fund analysts use alpha, beta and R-squared to explain 

a mutual fund’s risk (Mobius 2007). Alpha is a vehicle to measure a fund’s performance 

and it is the excess return over its market index. The alpha is the extra value that a fund 

manager generates over the fund’s expected return. A higher alpha shows that the fund 

manager has a higher risk adjusted return than its benchmark. Ibbotson and Patel (2002) 

explain the fund managers’ exessive returns for the U.S. equity mutual funds. They 

evlauate the adjusted alphas for the funds that consistantly outperform. It is found that 

managers with a greater than 10% alpha tend to continue to produce successful 

performance and they are ranked in the top 5% by alpha.  

 Dhanorkar (2018) documented that investors check managers’ higher alpha when 

they select outperforming funds. Irvine, Kim and Ren (2018) indicate that investors prefer  

fund managers who show a high active alpha. The active alpha is persistent and related 

with higher returns. After investigating 2,838 U.S. diversified equity mutual funds that 

were actively managed during 1983-2014, they find that investors chose fund managers 

who exhibit high active alpha performance.  

2.2.2 Beta 

 Beta indicates the measurement of sensitivity of a mutual fund’s return to the 

returns of a market index. The 1.0 beta indicates a fund’s volatility is the same as the 

market index. If the beta is greater than 1.0, then the fund’s returns are more volatile than 

the benchmark. 
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 According to financial theory, securities with high beta greater than 1 produce 

higher returns during market upswings but lower returns during maket downswings. 

Fletcher’s study for the international stock market during 1970 – 1998 is consistent with the 

theory of beta. During bull markets, high beta returns are higher, but returns are lower for 

bear market years  (Fletcher 2000).  

 Tang and Shum (2003) recommend that beta is an useful risk indicator for fund 

managers to make optimal investment decisions. They examine the relationship between 

beta and returns in the international stock market during January 1991 to December 2000. 

The research finds that beta is significantly related with market returns during up and down 

market periods.  Stocks with a high beta make positive excess return during up markets, but 

there are negative market excess returns in bear markets.   

2.2.3 R-squared 

 Sector funds have a lower R-squared, and index funds have high R-squared close to 

100 percent. R-squared refers to whether a fund’s price change is correlated to the 

benchmark index. The scale is from 1 to 100. A fund that mirrors the index movement 

would have an R-squared of 100 as fund’s performance can be explained by the index.  

 Amihud and Goyenko (2013) examine a mutual fund’s monthly returns from 1988 

to 2010 and explain the fund’s performance by R-squared (R2). The funds with a lower R2 

outperform. Funds size and R2 are positively related. However, R2 is negatively correlated 

with expenses and manager’s tenure.    

 Chang and Luo (2010) examine the correlation between R2 and expected returns of 

stocks from July 1966 to June 2008, and found that returns and R2 are negatively related. 

Stocks with a lower R2 achieve the higher future performance. The average return of low R2 

stocks is 0.39 higher than the stocks with high R2.   
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2.2.4 Standard Deviation  

 Beta measures the volatility of returns while the standard deviation estimates the 

variability of returns for non-diversified portfolios.  Standard deviation measures total risk, 

while beta calculates systematic risk. A higher standard deviation indicates a fund moves 

more than the average on both upside and downside.  

 It is important to understand standard deviation and risk when selecting mutual 

funds. Helveston (2016) recommends that investors select funds with a lower standard 

deviation if investors are not able to react well as market moves.   

 
2.2.5 Sharpe Ratio  

 Bacon (n.d.), the chairman of StatPro document that Sharpe ratios (Sharpe 1966) 

are commonly used for risk-adjusted performance. The Sharpe ratio can be expressed as 

below in Figure 2.1.  

Figure 2.1 Formula and Calculation of Sharpe Ratio 

 
  where: 
 

 
 
 Schmid and Schmidt (n.d.) document that the Sharpe ratio indicates how well a 

portfolio creates profits for given risk. For the mutual fund industry, funds are listed 

and ranked by Sharpe ratios, and investors should select funds with a high Sharpe ratio. 

With the same benchmark and risks, it is expected that the funds with a higher Sharpe 

ratio produce a higher return.  
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2.2.6 Treynor Ratio 

 The Treynor ratio is like the Sharpe ratio. The Sharpe ratio uses standard deviation 

for total risk, the Treynor includes beta to measure systematic risk (see Figure 2.2). Even 

though the Treynor ratio is a risk measure, it is used less because it does not consider 

unsystematic risk, as also called specific business risk. 

Figure 2.2 Formula and Calculation of Treynor Ratio 

 
   

2.2.7 Skewness and Kurtosis 

 Skewness is a measure of a distribution around its mean. Positive skewness shows 

low values on right side with longer right tail, and negative skewness has fewer low values 

on left side (Figure 2.3). 

Figure 2.3 Left (Negative) and Right (Positive) Skewed  

 
 
 Kurtosis describes the distribution of the observed data from mean. It measures 

where distributions have a peak compared to a normal distribution. High (positive) kurtosis 

indicates a high and narrow distribution, and low (negative) kurtosis indicates a flat 

distribution (Figure 2.4). 



26 
 

Figure 2.4 Kurtosis and Normal Distribution  

 

 
 Skewness and kurtosis are important measures. Investors may expect future returns 

around the standard deviation with a normal distribution. Most investments, however, are 

not normally distributed and skewness and kurtosis explain the difference from the normal 

distribution. These are indications if predictions explained by standard deviation are 

acceptable  (EVESTMENT n.d.). 

 Francis (1975) states that investors who prefer low risk should select investments 

with positively skewed returns. Ikenberry (n.d.) reviews returns of indivudual stocks during 

1962-1995. Funds with positive skewness underperform without some information 

advantage.  

 Behavioral financial studies suggest that investors prefer many times of small gains 

and a single large loss rather than a single win with several small losses. The results of 

many small returns illustrate the negative skewed (Fusion Investing 2010). 

2.2.8 Capture Ratio  

 The capture ratio is a measure of an investment manager’s active return during both 

upside and downside markets. If the upside capture ratio is higher than 100, the investment 

gains more than the market index. If the downside capture ratio is lower than 100, the 

equity loses less than its benchmark (Morningstar 2020). The upside and downside capture 
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ratios are indications of a manager’s ability if he or she can produce more returns than the 

benchmark (Ferguson, Meidan and Rentzler 2014).  

 Kuhle and Lin (2018) examine 268 mutual funds: U.S. real estate equity funds, U.S. 

equity value funds, and global real estate equity funds. After comparing the Morningstar 

capture ratio and the Sharpe ratio, they found real estate fund returns are affected more by 

the capture ratio than the Sharpe ratio.  

 Marlo and Stark (2016) find that the capture ratio supports better returns in upside 

markets and less losses in downside markets. For outperforming funds, it is shown they 

have higher upside capture ratios. There is a significant positive relationship for the upside 

capture ratio and outperforming mutual funds. Further, they note that money inflows and 

outflows are highly related with both capture ratios. The relationship indicates that 

investors use the capture ratio when they change their investments.  

 
2.3 Management 

 Management style and characteristics of fund managers affect a fund’s 

performance, risk and fees. Some of these characteristics are the manager’s age, tenure, 

performance and education level (Bliss, Potter and Schwarz 2008), (Golec 1996).  

2.3.1 Management Tenure  

 Golec (1996) finds when given conditions are equal, younger managers with a 

MBA education outperform. It is also found that the fund managers’ employment years are 

the most significant factor to predict fund performance. Ferreira, Miguel and Ramos (2006) 

and Webster (2002) discover manager tenure and fund return is highly related. The funds 

outperform and returns are high when they are managed by more experienced 

professionals.   
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2.3.2 Number of Managers (Team Management) 

 Bliss, Potter and Schwarz (2008) review 3,000 equity mutual funds for 12 years. 

They discover that over 50% of the funds are managed by a team. The authors examine 

whether performance managed by the individual manager is different from funds managed 

by teams. The fund growth of team management is higher. Even though risk-adjusted 

performance is not significantly different between two styles, team managed funds had less 

risk and lower turnover ratios. Further, team managed funds have a lower cost, by 0.5 

percent less per year. As a result, team-managed funds are more attractive to investors 

because of outperformance and risk control, and less expenses. 

 According to Baer, Kempf and Ruenzi (2005), team management is becoming more 

popular in the mutual fund industry. The authors examine the funds’ structure, management 

behavior, management style and performance. They find that funds managed by teams have 

significantly lower unsystematic risk, less extreme investment style, and more stability over 

time. For fund performance, however, team managed funds are negatively impacted even 

though the funds produce consistent returns.   

 Karagiannidis (2010) examines if team structure impacts funds’ performance for 

open-ended mutual funds from 1997-2004. It is found that single-manager funds 

underformed during the bear market from 2001 to 2004 with no differences in the 1997-

2000 bull market. Bliss et. al. (2008) investigate 3000 equity mutual fund for 12 years. 

They find that a team managed fund had 0.5 percent lower cost than those managed by 

single manager.  
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2.3.3 Turnover Ratio 

 The turnover rate explains how often holding securities are traded. It is measured of 

the percentage of security changes for the entire year. A turnover rate of 100% indicates 

that the entire portfolio is changed within a year. A rate lower than 30% is considered as a 

“buy-and-hold” strategy. Turnover more than 100% is an indication that managers buy and 

sell securities frequently.  

 High turnover rates create more transaction costs for commissions and fees and 

they decrease the fund’s return. The high turnover, however, does not always negatively 

affect fund performance. As necessary, active fund managers need to achieve the short-

term profit goal. If a fund manager has an ability to identify the right time to invest in and 

out, it results high turnover and high return (Mobius 2007). 

 Bliss, Potter and Schwarz (2008) found if managers prefer less risk, then the 

turnover rate is significantly low. Droms and Walker (1996) document the relationship 

between performance and turnover rate. Actively managed funds show high turnover and 

they outperformed in comparison with passively managed index funds. Wermers (2002) 

finds that funds with stocks generate a 1.3 percent higher annual return than the benchmark, 

however, their net returns are one percent lower. The gaps are 2.3 percent. This results in 

0.7 percent from the underperformance of nonstock holdings, and expenses and transaction 

costs decrease 1.6 percent.   

 Wu (2014) examines 170 open-end equity funds in Taiwan during 2003-2012 and 

finds that funds with high turnover underperformed. Likely, lower turnover portfolios show 

superior performance to funds with high turnover. The research explains that active trading 

decreases fund return, and managers with poor performance make unnecessary trades to 
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keep their career. P'astor, Stambaugh and Taylor (2015) find that if mutual funds are 

actively managed with high turnover ratio, then their performance is also high.  

2.3.4 Number of Holdings 

  
 Understanding holding types of a mutual fund is critical to examine an investment 

manager’s behavior. Cash holdings of equity mutual funds lowers performance. However, 

it allows managers to make quick investment decisions on interesting securities and timing. 

Simutin (2014) addresses that while managers with low cash holdings suffer from costly 

unexpected sales, managers with with high cash holdings are more flexible and able to 

control fund transaction costs.  

 It is a managerial decision to hold a number of stocks in a portfolio. Smith and 

Shawky (2005) conduct a research for U.S. equity mutual fund portfolios from 1992-2000. 

They find there is a significant quadratic relationship between number of stock holdings 

and risk-adjusted returns. To achieve maximum marginal returns, there are optimal number 

of stocks for a mutual fund. Even though diversification is beneficial, the benefits are high 

to offset transactional and monitoring costs.  

2.3.5 MBA 

 Fund managers ability and knowledge are related to mutual fund performance. 

Chevalier and Ellison (2002) study the correlation between returns and manager’s 

education. They find the managers with higher education produce higher risk adjusted 

excess returns. Fang and Wang (2015) and Golec (1996) research how fund manager 

characteristics are related with a fund’s performance and management style such as risk, 

timing skills, and stock-picking ability. They discover that the fund manager with an MBA 

degree or CFA have a better stock-picking ability and have higher excess returns.  
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 Gottesman and Morey (2006) found managers’ education and mutual fund 

performance are correlated. Managers with an MBA from the top business schools ranked 

by Business Week, demonstrate a higher return than both managers without an MBA and an 

MBA holder from unranked schools. In addition, the authors address that CFA, non-MBA 

master’s degree or Ph.D., are not related to mutual fund performance. 

 
 
2.4 Hypothesis Development  

2.4.1 Asset Size 

 Asset size is a critical area to examine.  Fund size and performance is highly 

correlated. There are several advantages for large size mutual funds. As fund size gets 

larger, the marketing and trading expenses decrease. The larger funds have lower expense 

ratios. Also, because of economies of scale, larger funds perform better than smaller funds. 

 Larger funds are allowed to get a discounted trading rate. Larger funds enjoy 

benefits that are not provided to smaller funds. Small funds, however, make a quick 

investment decision for buying and selling their position at critical time. Considering the 

advantages given to larger funds, the following hypothesis is tested:  

Hypothesis 1: Fund size is positively related to the mutual fund return.  

2.4.2 Sales Charges & Expenses  

 
 Sales charges and expenses are reviewed when an investor selects funds. Research 

finds that fees and expenses are negatively correlated with a fund’s performance. Fund 

managers are compensated based on managed asset size and the asset gets larger the fees 

and expenses to investors are decreasing. Managers try to bring new net assets under 

management for higher compensation. Investors are looking for better returns so the funds 

with superior performance are likely to get additional assets.  
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 Houge and Wellman (2007), Apap and Griffitch (1998) found that the funds with 

high load charges produced lower returns.  According to Robbins (2008), and Golec 

(1996), funds with lower fees are likely have higher potential to survive and perform well. 

Therefore, the following hypothesis is tested:  

Hypothesis 2: Fund sales charges and expense ratio are negatively correlated with fund 

performance 

2.4.3 Turnover Ratio 

 Turnover ratio is one of the factors that investors consider. A fund with high 

turnover indicates that it is frequently traded. Droms and Walter (1996), Wemers (2002), 

and Mobius (2007) document that the turnover ratio is positively related to fund 

performance. While several researchers found that high turnover results in better 

performance, Wu (2014) found that high turnover does not result in a better return. As a 

fund’s holdings are traded, the transactional costs are charged and taxable events occur.  

  In this study, the average turnover rates are 66% for selected funds. A rate of less 

than 30% indicates that the fund has a buy-and-hold strategy. If the turnover rate is more 

than 100%, it is considered high turnover and a fund manager trades frequently (Mobius 

2007).  It is assumed that high turnover does not produce high return. For the select actively 

managed mutual funds, the following hypothesis is predicted:   

Hypothesis 3: Fund turnover ratio is significantly negatively related to fund’s performance.  

2.4.4 Risks  

 Investors with high risk are compensated by higher return. There are several 

statistical measures to analysis investment risk and volatility of mutual funds. They are 

alpha, beta, R-squared, standard deviation and the Sharpe ratio.  
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 Ibboston and Patel (2002), Irvine, Kim and Ren (2018), Flecher (2000), Amihud 

and Goyenko (2013), and Schmid and Schmidt (n.d.)  explain the relationship between risk 

and return. One trading principle is “the risk-return tradeoff”. High risk is associated with 

high potential earnings. Investors with high levels of uncertainty can expect higher profits. 

Only investors that are willing to take a higher possibility of losses can have higher returns 

(Chen 2020). As a result, the hypothesis is tested:   

Hypothesis 4: Statistical risks are significantly correlated with fund return 

2.4.5 Management Tenure 

 It is interesting to know if management tenure influences mutual fund performance. 

Golec (1996) and Ferreira, Miguel and Ramos (2006) address the relationship between 

management tenure and fund performance. Managers who have a longer period of 

management of funds provided higher returns. The following hypothesis is tested:  

Hypothesis 5: Management tenure impacts on fund return.  

2.4.6 Team management  

 Mutual funds are managed by either a single manager or team management. Bliss, 

Potter and Schwarz (2008), Baer, Kempf and Ruenzi (2005), and Karagiannidis (2010) 

examine that historical performances of mutual funds by management style. For a fund 

managed by a team, both expenses and risks are lower than a single management fund. In 

the fund industry, team management is a more common style. This suggests the following 

hypothesis:  

Hypothesis 6: Management style, whether it is team or single management, impacts on 

fund performance.   
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2.4.7 Fund Manager Education  

 Education and fund management is highly related.  Gottesman and Morey (2019) 

find that fund managers who have higher SAT scores are more likely active than those with 

lower SAT scores. There are 446 funds managers shown for the 181 selected mutual funds. 

Of these, 48% of them earn an MBA degree, 4% have a Ph.D. and 9% have a Master’s 

degree. Overall, 64% of them have post college education.  

 Seventy two percent of MBA degree holders studied in top 20 business schools 

ranked by U.S. News (US News 2020). As for gender, 91% of the fund managers are male. 

For further research, following hypothesis is presented:   

Hypothesis 7: Fund managers with an MBA education produce higher returns.  
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CHAPTER III: DATA 

 
3.1 US Open-End Mutual Funds 

 This thesis examines U.S. open-end equity mutual funds with active management. 

The primary data source is Morningstar and the Yahoo! Finance website. Morningstar, a 

global financial services firm, provides research information for U.S. stocks and mutual 

funds. Morningstar analysts spend much of their time on new within a portfolio profile, 

managers activities, and strategies (Benz 2005). Like Standard & Poor’s, Lipper and Value 

Line, Morningstar provides a fund ranking to investors to compare funds with other funds 

with similar goals (Mobius 2007).  Yahoo! Finance’s “lookup” tool allows accessing a 

security’s historical returns and statistical risks.  

 Morningstar’s search tool is called “Morningstar screener”. It is a basic fund 

screener that allows investors to find and filter mutual funds by their categories, ratings, or 

performance. There are 4,651 open-end mutual funds inside Morningstar screener’s data 

and 181 funds are selected for the thesis analysis. The selected 181 funds can be grouped 

by 51 fund families. A mutual fund company manage several funds with various 

investment objectives and different sales charges. The fund selection processes are 

following:  

 Accessing the Morningstar screener, employees of investment firm or authorized 

individuals accessible at  https://awrd.morningstar.com/advisor/login/;  or any 

individuals accessible at http://screen.morningstar.com/fundselectoraol.html 

 Selecting “Mutual Funds” on universe tool. With selection of “Mutual Fund”, 

only open-end equity mutual funds are shown. ETFs, Closed-End Funds, and 

Money Market Funds are excluded.  
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 Selecting “10-Year Performance” and sorting descending.  

 Selecting the top 181 funds sorted by 10-year average returns during 2009 – 2018. 

The 10-year average returns ranges are from 12% to 25%. 

 Morningstar provides an “Investment Summary Report” that summarizes an 

investment’s fundamental characteristics in two pages. It delivers the facts with portfolio 

information, holdings, and average annual total returns. Morningstar calculates total return 

by taking the year change in price, reinvesting all income and capital gains distributions 

during the year, and dividing by the starting value. Morningstar usually does not adjust for 

sales charges such as front-end loads, deferred loads, and redemption fees. So, the total 

return would be reduced if those charges were applied. Management and administrative 

fees are removed from the fund’s assets.  

3.2 Compound Annual Growth Rate (CAGR) 

 Morningstar calculates total return without subtracting load charges. In this study, 

load charges for A and C share funds are fully adjusted before calculating the total return 

and CAGR. The average annual total returns are used to calculate the Compound Annual 

Growth Rate (CAGR), which is also called Time Weighted Return (TWR), over the ten-

year time period. CAGR is a rate of return for an investment from its beginning asset price 

to its ending asset price assuming the grains were reinvested at the end of each year.  

 CAGA is a geometric average return that the investment would have grown if the 

investment had compounded at the same rate each year. The TWR is a portfolio accounting 

method that measures investment performance based on income and price changes.  TWR 

eliminates the effects of additional cash inflows and outflows during the period. It is a main 

tool to evaluate the performance of the portfolio manager. The formula is below:  
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Figure 3.1 Time Weighted Return  

 

Source: Investopedia (Investopedia 2020) 

           After the calculation, it is found that ten-year CAGRs are higher than the indices. 

The 10-year average rates range from 12% to 25% during 2009-2018. During this period, 

the CAGR of stock indices are 10.75% (S&P 500), 15.45% (NASDAQ), and 11.11% 

(Russell 2000).  The statistics for the dependent variable (CAGR) are 15.99% (mean), 

25.64% (best performing fund’s 10-year average return), 11.73% (worst performing fund’s 

10-year average return), 1.97%. (standard deviation).  

 

3.3. Selected 181 Sample Funds’ Details  

 
 For analysis, various independent variables are obtained and are sorted by three 

groups. The independent variables are used to explain the 181 sample funds’ 10-year 

performance from 2009 to 2018 (in-sample) and used to predict the 2019 yearly 

performance.  

1. Independent Variables Group I (General Characteristics): Morningstar Rating, 

Asset Size, Gross Expenses Ratio, Fee Level, Load/No-load Funds, Industry 

Categories, Investment Style, Turnover Ratio, Minimum Investment, Fund 

Classes  
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2. Independent Variables Group II (Statistical Risks): Alpha, Beta, R-squared, 

Standard Deviation, Sharp ratio, Treynor, Skew, Kurtosis, and Upside and 

Downside Capture Ratio  

3. Independent Variables Group III (Managerial Factors): Manager Tenure, Number 

of Managers, MBA degree 

 
3.3.1 Group I: General Characteristics  

 The financial, Morningstar and Yahoo! Finance, websites provide a fund’s detailed 

information. Most of fund’s general information such as star-rating, assets under-

management and gross expenses are collected from the Morningstar. For Morningstar 

ratings, 80% out of 181 funds are ranked 4 or 5 stars and the details are below Table 3.1.  

Table 3.1 Morningstar Star-Rating  
Star-rating  # of Funds % 
5 Stars 64 35.36%
4 Stars  83 45.86%
3 Stars 15 8.29%
2 Stars  19 10.50%

 

            Morningstar has also developed a fee level measure to help investors compare a 

fund’s fees with those of similar investments within U.S. mutual funds. The following 

formula (Figure 3.2) is used to determine the percentile rank of an expense ratio and 

percentile is marked from 1 (best) to 100 (worst). 
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Figure 3.2 Morningstar Rank of Expense Ratio 

 

 

 

 In selected 181 mutual funds, one out of two funds (48.06%) is recorded for funds 

either “below average” or “below”.    

Table 3.2 Morningstar Fee Levels  
Fee Rating (Quintile) # of Funds % 
High (5) 21 11.60%
Above Average (4) 22 12.15%
Average (3) 51 28.18%
Below Average (2) 46 25.41%
Below (1) 41 22.65%

 

            Morningstar reports also whether a fund has a load (sale charges) or not. For 

analyzing, no-load funds are marked as “0”, and load funds are input as sales charges 

shown, 1% for C shares and 3-5% for A shares. In the data, there are 88 no-load funds 

(48%) and funds with load are 93 (52%). 
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 Morningstar has developed category classifications since 1996. The system helps 

investors to make significant comparisons between mutual funds. Morningstar periodically 

reviews the categories so a fund is actually investing as the investment objective stated in 

its prospectus.  In the U.S., there are 122 categories (Morningstar (b) 2016). From the data, 

the categorized groups are shown as Table 3.3. More than 33% of 181 outperforming funds 

are large cap funds, and 62% are growth funds.  

Table 3.3 Morningstar Category  
Category # of Funds % 
US Large Cap Growth 60 33.15%
US Small Growth 32 17.68%
Technology  26 14.36%
US Mid Cap Growth 22 12.15%
Health Care 21 11.60%
Real Estate 4 2.21%

 
 
 Morningstar uses a style box, with nine squares that represents a mutual fund’s 

characteristics, to evaluate a fund. There are two factors determined: market capitalization 

and the fund manager’s investment style. There are three market capitalization categories; 

large-cap, mid-cap, and small cap. Funds focus on large companies with market 

capitalization $10 billion or above are placed in the large cap, funds that buy mid-cap (with 

$2 billion to $10 billion) stocks are in the middle, funds with small-cap (less than $2 

billions) are in the bottom row.  

 Growth fund investors are looking for earnings growth and capital appreciation as 

holding companies reinvest earnings into expansion. Most growth funds provide higher 

potential capital appreciation but the risk is higher than average. Value funds have limited 

upside potential and are safer than growth funds. Value fund investors expect dividend 

gains rather than price growth.    
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Figure 3.3 Morningstar Style Box 
 

 
 
 It is found that 91% of the funds are placed growth category and most of them 

(61%) are large-cap while large-cap value funds are only 1.6%. It is shown that growth 

funds outperform to value funds during the bull market from 2009 to 2018 (Table 3.4).  

 

Table 3.4 Morningstar Style Box  
Category # of Funds % 
Large Growth 112 61.88%
Mid Cap Growth 39 21.55%
Small Cap Growth 18 9.94%
Large Balanced 4 2.21%
Mid Cap Balanced 4 2.21%
Large Value 3 1.66%
Small Cap Balanced 1 0.55%

 
  
 
 While some mutual funds have no minimums, most retail funds require an initial 

minimum investment and institutional funds require at least $1 million or more. The larger 

investment requirement provides a discount for fees so the larger minimum may affect fund 

performance as fees are lower than others. James and Karceski (2006) found that funds 



42 
 

with low initial investment requirements performed significantly worse than other funds 

after adjusting for risk and expenses.  

 Reviewing the sample data, only 37 funds out of 181 have a $1 million minimum 

initial investment requirement. There are 58 funds with A share classes and 30 funds with 

C share classes. A total of 88 funds are load funds (A&C class) that require extra sales 

charges.  

3.3.2 Risk Factors  

 The risk factors such as alpha, beta, R-Squared, standard deviation, the Sharpe 

ratio, and Treynor ratio are gathered from Yahoo Finance. It provides 3-year, 5-year and 

10-year average risk statistics.  The 10-year average measures are used for this analysis. 

The Upside/Downside Capture ratios provided by Morningstar are accessed after 2019. 

Unlike other statistical risks, the capture ratios are not 10-year average numbers and the 

ratios are adjusted as the portfolio is reallocated.    

3.3.3 Managerial Style 
 
 Management information is obtained from the Morningstar website. It provides a 

fund’s inception date, number of managers and average tenure of management team. The 

fund managers’ detail information is also presented such as names, career, experience, 

educational background.  

 In the financial industry, many mutual fund managers have post college degrees and 

professional designations. It is interesting to determine if a Master of Business 

Administration (MBA) degree or Chartered Financial Analyst (CFA) qualification is 

significantly associated with a fund manager’s performance. For the sample data, there are 

total 181 fund managers and 64% of them have post college education including 86 

managers with an MBA (Table 3.5).   
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Table 3.5 Fund Manager’s Post College Education
Education of Fund Manager   # of manager %
MBA Degree 86 48%
(Top 20 MBA) 62 72%
Ph.D. 7 4%
MD 5 3%
Master 17 9%

 

           It is expected that fund managers from top ranked MBA schools perform better than 

MBAs from other schools. The 62 fund managers with an MBA studied in the top business 

schools ranked by U.S. News.  

Table 3.6 Fund Manager’s MBA School
MBA Schools  Manager 
Columbia University 13 
University of Pennsylvania 8 
University of Chicago 7 
Harvard University  6 
Northwestern University 5 
University of Virginia 5 
Stanford University 4 
University of Southern California 3 
New York University 3 
University of Michigan 2 
UC Berkley 2 
Yale University 1 
Dartmouth College 1 
Duke University 1 
Cornell University 1 
Total 62 
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CHAPTER IV: DATA ANALYSIS 

 
 In this research, a fund’s performance is dependent variable and fund characteristics 

are independent variables. The independent variables (Table 4.1) explain the numeric 

values of the 22 factors and how they are calculated and presented for data analysis.  

Table 4.1 Independent Variables  
Variables  Description Mean Max. Min. Std. 

Dev. 
Remarks 

Star ratings Morningstar 
Star rating 

4.17 5 1 0.79 1 = worst,  
5 = best 
 

Asset Size Amount  
managed 

4,864 61,008 114 8,069 $ millions as of 
May 2019 

Net Expense % of asset         
 

1.13 2.36 0.48 0.4  
 

Load Charges 
 
 

% of 
Purchasing  
or asset value  

 
1.95 

 
5.75 

 
0 

 
2.43 

sales charge at 
purchase or after 
 
 
 

Turnover 
Ratio 

% of holding 
stock 
change 

66.40 436 5 84.21  
 
 
 
 

Minimum 
Investment 

Initial money 
required 

0.40 5.00 0 1.07 $ millions 
 

Alpha Numeric 
values 
 

3.19 13.1 -2.36 3.44 
 
 

 

Beta Numeric 
values 
 

1.07 1.3 0.72 0.12 
 
 

 

R-squared Numeric 
values 
 

74.18 96.39 34.03 13.53 
 
 

 

Standard 
Deviation 

Numeric 
values 

16.06 23.37 12.91 1.94 
 
 
 

 



45 
 

Sharpe Ratio Numeric 
values 
 

1.01 1.97 0.68 0.14  

Treynor Numeric 
values 
 

14.67 21.57 1.33 2.71  

Skew 10-year 
performance 
measurement 

0.46 1.71 -0.41 0.36 result from  
excel analysis 

Kurtosis 10-year 
performance 
measurement 

-0.7 2.99 -2.11 1.01 result from  
excel analysis 

Upside  
Capture Ratio 

% 
 
 

117.2 174 91 11.19 
 
 
 

 

Downside 
Capture Ratio 

% 
 
 

103.1 146 49 20.43 
 
 

 
 
 

Management 
Fees 

% of asset 
 
 

0.68 1.29 0.2 0.19 
 
 
 

 

Average 
Tenure 

Years of 
management 
 

12.16 51.42 0.92 8.01 
 
 
 

 

Number of 
Managers 

Fund manager 
 
 

2.46 9 1 1.75 
 
 
 

Team 
management 

MBA (%) % of MBA in 
management  

0.43 1 0 0.4 446 fund 
Managers 
 
 

Number of 
Holdings 

Number of 
stocks  
inside fund 
 

84.73 285 5 49.67 
 
 
 
 

 
 
 
 

Fund Age Years since  
inception date 

20.99 81 10 10.46  
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 The capture ratios and management fees are excluded from the data analysis. The 

up/down capture ratios are similar to the funds’ beta, and management fees are already 

accounted for in the adjusted expense ratio. To avoid multicollianry issues, these three 

variables are not used.  

              
 
4.1 Data Analyis Proceducre   

 The independent and dependent variables are analyzed using the Microsoft Excel 

data analysis tool. Correlation and regression analysis examine how the variables affect 

funds’ compounded average return from 2009 to 2018.  

 The independent variables are reviewed using correlation anaysis. This 

methodology estimates the relationship between a fund performance and different 

independent variables. A higher correlation value indicates that the independent variables 

(fund’s characteristics) tend to be related to higher performance. If the correlation is equal 

to 1, there is perfect positive correlation while -1 is perfectly negatively correlated. The 

value close to 0 means no correlation between variables. Table 4.2, 4.5, and 4.8 show the 

relationship whether the independent variable is positively or  negatively related with 

funds’ average performance during the historical bull market from 2009 to 2018. 

 A simple regression analysis is done for each variable, y = a + bx where y is the 

ten-year fund performance and x is the indepent factor. This regression helps to estimate 

the coefficient of a variable and its significant p-value. Multiple regressions are conducted 

with variables from group I, II, and III to find coefficients of independent variables, R2, and 

significant p-value. 
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4.2 Funds’ Characteristics: Group I 

 
4.2.1 Correlation  

  
 The relationship between the funds’ general characteristics and performance is 

shown in Table 4.2. The net (adjusted) expense ratio and sales (load) charges are negatively 

correlated with fund return. The expense ratio is -0.148 and it has a significant p-value 

lower than 0.05. The load charges are deducted from the investment premium and the fund 

returns are adjusted. The deductions impact a fund’s return and, as a result, the load funds 

produce inferior performance to no-load funds.  

 There is a multicollinearity issue between the net (or adjusted) expense ratio and 

management fees. The management fees are included in the adjusted expense ratio. The 

two variables are highly correlated with 0.332. Morningstar rating and required minimum 

investment have a positive correlation, but expenses, fees, sales charges, and fund age are 

negatively correlated with the performance.   

Table 4.2 Correlation between CAGR and Fund’s Characteristics  
   1  2  3  4  5  6  7 

1. Morningstar Rating      

2. Asset Size 0.242     

3. Net Expense Ratio -0.186 -0.200    

4. Load (Sales) Charges -0.137 -0.062 0.135    

5. Management Fees 0.058 -0.177 0.332 -0.039   

6. Fund Age 0.014 0.242 -0.155 0.166 -0.218 
7. Required Min. Investment 0.127 -0.051 -0.256 -0.297 0.064 -0.093
8. CAGR 0.037 -0.066 -0.148* -0.137 -0.048 -0.014 0.158*
Note. significant level * p < .05, **p< .01, ***p<.001 
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4.2.2 Simple Regression  

 A simple regression is estimated to examine how a fund’s general characteristics 

(Group I) influence the independent variable individually.  The results from the regressions 

are shown in Table 4.3.  
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Table 4.3 Simple Regression of General Independent Variables and the Cumulative 
Annual Growth Rate 
 Independent Variable Coefficient t Stat P-value R2 
Morningstar Rating 0.000 0.48 0.625 0.1% 
Asset Size -0.000 -0.89 0.377 0.4% 
Net Expense Ratio* -0.007 -2.00 0.046 2.2% 
Load (Sales) Charges  -0.001 -1.85 0.065 1.8% 
Management Fees -0.005 -0.64 0.518 0.2% 
Fund Age -0.000 -0.18 0.855 0.0% 
Required Minimum Investment* 0.003 2.13 0.034 2.5% 

Note. significant level * p < .05, **p< .01, ***p<.001 
 
 As funds get larger, investors are charged lower net expenses that benefits funds 

causing them to outperform  (Elton, Gruber and Blake 2012). Small funds may identify 

market timing and produce outperformance. The simple regression shows asset size is not 

statistically correlated with return. 

 The net expense ratio, sales charges, and management fees show negative 

coefficients. This indicates that the funds that charge high expenses tended to underperform 

during 2009 to 2018. The net expense ratio has p-value under 0.05 that indicates the return 

is statistically significant while the coefficient of load charges is -0.001 and its p-value is 

not statistically significant. It is shown that expenses play a more important role than the 

load charges for funds’ return.  

 The Morningstar rating does not have a statistically significant impact on funds’ 

performance. Morningstar gives star rating based on funds’ previous return. Most selected 

funds have four or five stars. The average stars are 4.17. Performance affects star rating so 

the star number is not a significant factor in explaining how the funds outperform likely 

because there is not much variability in the star rating (80% have a 4 or 5 rating).  

 Fund age is an important factor that investors review before making their 

investment decision. Newly incepted funds have more challenges to make them attractive 
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to investors. It would be beneficial for funds with historical track records to bring fresh 

investable money. From this analysis, the fund age is not a significant factor to funds’ 

performance. The selected funds are already well established and their average ages are 

20.99 year with asset undermanagement $4.8 billion.  

 

4.2.3 Multiple Regression  

 The multiple regression is performed to investigate how strongly fund general 

characteristics explain fund performance.  

Table 4.4 Multiple Regression for the Cumulative Annual Growth Rate and 
General Characteristics 

   Coefficients  Standard Error  t Stat  P‐value 

Intercept 0.167 0.011 15.85 0.000 
Rating 0.000 0.002 0.15 0.882 
Asset Size -0.000 0.000 -1.25 0.214 
Expense Ratio -0.006 0.004 -1.59 0.113 
Load (Sales) Charges  -0.001 0.001 -1.27 0.206 
Fund Age 0.000 0.000 0.20 0.842 
Required Minimum Investment 0.002 0.001 1.13 0.262 

Note. R2=5.4%, p-value 0.138, N=181 

 The multiple regression results (Table 4.4) shows R2 (5.4%) and p-value (0.138). 

Only 5.4% of data can explain the fund return/s and it is statistically not significant. Like 

the simple regression, the expense ratio and sales charges are negatively related with fund 

performance.  

4.3 Statistical Risks: Group II 

 This section evaluates statistical risk and its impacts on fund performance. Using 

simple and multiple regressions, it is shown how the risk variable contribute to mutual fund 

performance variability.  
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4.3.1 Correlation 

 The risk factors are likely to impact significantly on mutual fund return. Some risks, 

however, contribute more than others in explaining the variation in returns. To observe a 

more accurate mutual fund returns exposed to different risks, correlation and regression 

analysis are performed. Table 4.4 shows the correlations between risks and fund returns.  

Table 4.5 Correlation between CAGR and Statistical Risks
   1  2  3  4  5  6  7  8 

1.Alpha          

2.Beta -0.690       

3.R-Squared -0.601 0.447      

4. Standard Deviation 0.017 0.426 -0.553     

5.Sharpe Ratio 0.290 -0.278 0.272 -0.606    

6.Treynor 0.596 -0.772 -0.413 -0.182 0.189    

7.Skewness 0.238 -0.106 -0.148 0.019 0.089 0.157   

8.Kutosis 0.566 -0.360 -0.399 0.125 0.040 0.299 0.591 
 *** 

0.445 

   *** ** *** *** 

9.CAGR -0.013 -0.054 0.041 0.336 0.234 0.365 0.395
Note. significant level * p < .05, **p< .01, ***p<.001  

 The correlation table shows the risk and return. It is defined the relationship 

between the level of risk and the level of potential return.  It is principle understanding that 

accepting higher degree of risk could make a greater potential of higher returns. For a 

mutual fund, investors view the investment’s alpha, beta, standard deviation, and Sharpe 

ratio are the main factors affecting return (Horton 2019). 

 Using correlation analysis, it is shown that beta and r-squared are negatively related 

with no statistically significant p-value and others are positively influential. Only alpha, 

Sharpe ratio, Treynor, skewness and kurtosis have significant p-value less than 0.05.  

4.3.2 Simple Regression  

 A simple regression is estimated to find the coefficient value of individual risk. The 

results are shown in Table 4.6. 
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Table 4.6 Simple Regression of Statistical Independent Variables and the 
Cumulative Annual Growth Rate 
  Coefficient T-stat P-value R2 

Alpha*** 0.003 6.64 0.000 19.8% 
Beta -0.002 -0.17 0.850 0.0% 
R-Squared -0.000 -0.72 0.475 0.3% 
Standard Deviation 0.000 0.55 0.580 0.2% 
Sharpe Ratio*** 0.047 4.78 0.000 11.3% 
Treynor** 0.002 3.22 0.002 5.5% 
Skewness*** 0.019 5.23 0.000 13.3% 
Kurtosis*** 0.007 5.75 0.000 15.6% 

Note. significant level * p < .05, **p< .01, ***p<.001 

 The alpha, Sharpe, skewness, and kurtosis have statistically significant p-value less 

than 0.001, and Treynor has p<0.5. The coefficients of alpha, Sharpe, Treynor, skewness, 

and kurtosis are positive and beta has a negative coefficient value, however, the p-value is 

high at 0.85. Therefore, beta does not have a statistically significant impact on return in the 

single regression.  

 Alpha and the Treynor ratio depend on fund manager’s activity.  A positive alpha 

indicates that fund manager performed better than benchmark while negative alpha shows 

the manager had worse performance than the required return at the given risk. The selected 

mutual funds considered are successful funds in return so the positive alpha can explain 

funds’ significant outperformance.  

4.3.4 Multiple Regression 

 A multiple regression is estimated to find how the risks explain the funds’ 

performance collectively. The results are shown in Table 4.7.    
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Table 4.7 Multiple Regression of Statistical Independent Variables and the 
Cumulative Annual Growth Rate 

  Coefficients Standard Error t Stat P-value 
Intercept -0.058 0.0270 -2.14 0.034 
Alpha*** 0.005 0.0006 8.42 0.000 
Beta*** 0.243 0.0325 7.47 0.000 
R-Squared -0.000 0.0002 -1.72 0.087 
Standard Deviation*** -0.006 0.0018 -3.45 0.000 
Sharpe Ratio 0.011 0.0105 1.06 0.286 
Treynor*** 0.004 0.0006 6.88 0.000 
Skewness 0.004 0.0035 1.07 0.285 
Kurtosis** 0.005 0.0015 3.09 0.002 

Note. R2 = 61.09%, N=181, p-value <0.001 

 From multiple regression, the R2 is 61%, at least 61% of the risk data fit in the 

regression model. It is also found that the coefficients p[-of beta and standard deviation are 

statistically significant with a p-value less than 0.001. Unlike the single regression, the 

coefficient on beta is 0.243 and it indicates the funds with a high beta tend to outperform at 

a statistically significantly level. Alpha, Treynor and kurtosis also have a significant p-

value with a positive coefficient. However, the coefficient for standard deviation negative 

impacts CAGR and its p-value is statistically significant less than 0.001.  

 
4.4 Managerial Variables: Group III 

 
4.4.1 Correlations  

 Table 4.5 shows the correlations between fund returns and managerial variables. 

Turnover, management tenure, and MBA education are negatively correlated whereas 

number of holdings is positively related. The strongest variable that affects fund return is 

the MBA education of fund managers. It is only variable that has a significant p-value of 

less than 0.01. There are 446 fund managers and 46% of them studied in MBA schools. 

The funds returns and MBA degree are significantly negatively correlated. Out of 181 
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funds, 112 (61.8%) funds have at least one fund manager with an MBA education. When 

the MBA education is measured as a binary variable (1 equal at least one manager has 

MBA degree in a management team), the correlation is -0.19. The MBA education does not 

positively correlate with performance.  

 The fund managers with a longer horizon tend to trade less frequently and have 

more investment options. The low turnover ratio could reduce overall funds’ expenses and 

tax liabilities. The correlation shows that the tenure and turnover ratio negatively 

correlated, but longer manager tenure is not positively related with fund return.  

Table 4.8 Correlation between CAGR and Managerial Variables 
  1 2 3 4 5 

1. Average Tenure         
2. Number of Managers 0.15     
3. Turnover Ratio -0.25 0.17    
4. Number of Holdings 0.22 -0.20 -0.32   
5. MBA Degree (%) 0.09 0.25 -0.06 -0.16  
6. CAGR -0.11 -0.10 -0.06 0.05 -0.21** 

Note. significant level * p < .05, **p< .01, ***p<.001  

 

4.4.2 Simple Regression  

 A simple regression is performed to find how each managerial factor influences the 

mutual fund return.  

Table 4.9 Simple Regression for the Managerial Variables and the Cumulative 
Annual Growth Rate 

 Coefficient t Stat P-value R2 

Average Tenure -0.000 -1.46 0.144 1.1% 
Number of Managers -0.001 -0.3 0.193 0.9% 
Turnover -0.000 -0.45 0.452 0.3% 
Number of Holdings  0.000 0.66 0.508 0.2% 
MBA Degree (%) * -0.010 -2.87 0.004 4.4% 

Note. significant level * p < .05, **p< .01, ***p<.001  
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 The MBA degree is shown as a statistically significant factor. Like the correlation 

analysis, the coefficient is negatively statistically related with fund return. It explains that 

earning an MBA does not increase the actively managed mutual fund return. Other 

managerial factors are not statistically significant and there is little or very small coefficient 

value and high p-value.  

 

4.4.3 Multiple Regression 

 A multiple regression is estimated to examine if managerial variables explain fund 

return cooperatively. Only the MBA degree variable is statistically significant, with a 

negative coefficient.  

Table 4.10 Multiple Regression for the Cumulative Annual Growth Rate and 
Managerial Variables 

  Coefficients 
Standard 

Error t Stat P-value 
Intercept 0.169 0.005 35.263 0.000 
Average Tenure -0.000 0.000 -1.435 0.153 
Number of Managers -0.000 0.001 -0.162 0.871 
Turnover Ratio -0.000 0.000 -1.115 0.266 
Number of Holdings 0.000 0.000 0.143 0.886 
MBA Degree (%)* -0.010 0.004 -2.584 0.011 

Note. R2=6.1%, N=181, p-value=0.049 

 

4.5 Multiple Regression Result Changes by Adding Statistical Risks 

 

4.5.1 Multiple Regression I without Standard Deviation and R-squared  

 Table 4.11 shows regression output without the Morningstar rating, fund age, 

required minimum investment, standard deviation, R-squared, average tenure, turnover 

ratio, and number of holdings. The excluded variables have close to zero coefficients with 
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high p-values. The management fee is also not included because it is highly correlated with 

net expense ratio. 

Table 4.11 Multiple Regression Model I (without Standard Deviation & R-squared) 
   Coefficients t Stat P-value

Intercept -0.087 -3.529 0.001 
Asset Size 0.000 0.482 0.630 
Expense Ratio* -0.007 -2.671 0.008 
Load (Sales) Charges* -0.001 -2.510 0.013 
Alpha* 0.004 7.596 0.000 
Beta* 0.146 10.006 0.000 
Sharpe* 0.039 5.290 0.000 
Treynor* 0.003 5.452 0.000 
Skew 0.006 1.855 0.065 
Kurtosis* 0.003 2.267 0.025 
Number of Managers 0.001 1.563 0.120 
MBA Degree (%) -0.003 -0.982 0.327 

Note. R2=60.8%, Adjusted R2 = 58.3%, *p-value <0.05, N=181                       

 From the multiple regression I, there are seven predictor variables with * are shown 

significant (significant level * p < .05, **p < .01, ***p <.001), and the regression explains 

60.8 percent of the cumulative returns (R2 equals 60.8%).   

 

4.5.2 Multiple Regression II with Standard Deviation  

 Standard deviation is one of main risk indicators used to analyze mutual fund 

performance. The second multiple regression is run including standard deviation. The 

results reveal that seven variables are significant (Table 4.12). The Sharpe ratio turns to 

statistically insignificant and standard deviation is shown as significant predictor. The 

explanatory level is 64.5% which higher than the previous regression without standard 

deviation.  
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Table 4.12 Multiple Regression Model II (with Standard Deviation, without R-
Squared) 

  Coefficients Standard Error t Stat P-value 
Intercept -0.067 0.024 -2.80 0.006 
Asset Size 0.000 0.000 0.65 0.516 
Expense Ratio* -0.006 0.002 -2.47 0.014 
Load (Sales) Charges* -0.001 0.000 -2.96 0.004 
Alpha* 0.005 0.001 8.91 0.000 
Beta* 0.200 0.019 10.57 0.000 
Sharpe 0.010 0.010 0.95 0.346 
Standard Deviation* -0.004 0.001 -4.20 0.000 
Treynor* 0.004 0.001 6.58 0.000 
Skewness 0.005 0.003 1.52 0.131 
Kurtosis* 0.004 0.001 2.75 0.007 
Number of Managers 0.001 0.001 1.78 0.076 
MBA Degree (%) -0.003 0.003 -1.34 0.181 

Note. R2=64.5%, Adjusted R2 = 61.9%, p-value <0.05, N=181 

 From the multiple regression II, the independent variables alpha, beta, Sharpe ratio, 

and Treynor ratio tend to contribute to positive return of funds. Their coefficient values are 

positive and the p-values are highly significant at levels lower than 0.001. A p-value less 

than 0.001 indicates that there is at least 99.9% chance that there is a true relationship 

between these variables and fund return.  

 

4.5.3 Multiple Regression III with R-squared  

 Adding R-squared and excluding the standard deviation, the regression results are 

below in Table 4.13.  
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Table 4.13 Multiple Regression Model III (with R-Squared but without Standard 
Deviation) 

  Coefficients Standard Error t Stat P-value 
Intercept -0.093 0.024 -3.854 0.000 
Asset Size 0.000 0.000 0.522 0.602 
Expense Ratio* -0.006 0.002 -2.445 0.016 
Load Charges* -0.001 0.000 -2.787 0.006 
Alpha* 0.004 0.001 8.029 0.000 
Beta* 0.141 0.014 9.789 0.000 
R-squared* 0.000 0.000 2.761 0.006 
Sharpe* 0.025 0.009 2.787 0.006 
Treynor* 0.003 0.001 5.587 0.000 
Skewness* 0.007 0.003 2.058 0.041 
Kurtosis* 0.003 0.001 2.187 0.030 
Number of Managers 0.001 0.001 1.907 0.058 
MBA (%) -0.003 0.003 -1.209 0.229 

Note. R2=62.5%, Adjusted R2 = 59.8%, *P-value <0.05, N=181 

 

 The coefficient on theR-squared is close to zero. It does not impact on funds’ 

performance.   

4.5.4 Multiple Regression IV with Standard Deviation and R-squared  

 Two statistical risks, standard deviation and R-Squared, have zero coefficient 

values on the simple regressions. They are, however, important factors that should not be 

ignored to analysis a fund’s risk. 
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Table 4.14 Multiple Regression IV (with Standard Deviation and R-Squared) 
  Coefficients Standard Error t Stat P-value 

Intercept -0.045 0.027 -1.661 0.099 
Asset Size 0.000 0.000 0.720 0.472 
Expense Ratio* -0.006 0.002 -2.581 0.011 
Load Charge* -0.001 0.000 -2.922 0.004 
Alpha* 0.005 0.001 8.982 0.000 
Beta* 0.244 0.032 7.586 0.000 
R-squared -0.000 0.000 -1.684 0.094 
Standard Deviation* -0.006 0.002 -3.539 0.001 
Sharpe 0.006 0.010 0.550 0.583 
Treynor* 0.004 0.001 6.751 0.000 
Skewness 0.003 0.003 0.977 0.330 
Kurtosis* 0.004 0.001 3.093 0.002 
Number of Managers 0.001 0.001 1.466 0.144 
MBA (%) -0.003 0.003 -1.314 0.191 

Note. R2=65.1%, Adjusted R2 = 62.4%, *p-value <0.05, N=181 

 As the standard deviation and R-squared are added, the regression R2 increases. The 

higher R2, however, does not always explain if the regression model can forecast the future 

prediction the best. With coefficients of independent variables, the fund performance can 

be explained the formula (Figure 4.1) for regression analysis model IV.   

Figure 4.1 Regression Equation of Fund Performance 
Fund Performance = a + β1 Expense Ratio + β2 Sales Charges + β3 Alpha + β4 Beta  

                                   + β5 Sharp + β6 R-squared + β7 Std Dev + β8 Treynor +β9 Treynor  

                                   + β10 Skew + β11 Kurtosis + β12 Managers + β13 MBA + ε 

                                    a = intercept  

                                    βn = coefficients  

                                    ε = error term   

  



60 
 

4.5.5 Multiple Regression Comparison  
 
 Table 4.15 shows the summary of four multiple regression approaches and the 

results. Model IV has the higher R2 with low p-values.  

Table 4.15 Regression Comparison  
         

  
 Multi Regression  
        Model I 

Multi Regression 
Model II 

Multi Regression 
Model III 

Multi Regression 
Model IV 

 
w/o Std Dev & R-

sq. w/ Std Dev w /R-sq. 
w/ Std Dev & R-

sq. 
R2 60.8% 64.5% 62.5% 65.1% 

Adjusted R2 58.3% 61.9% 59.8% 62.4% 
Significant. F 0.000 0.000 0.000 0.000 

  coeff. P-value coeff. P-value coeff. P-value coeff. P-value 
Intercept -0.087 0.025 -0.067 0.006 -0.093 0.000 -0.045 0.099
Asset Size 0.000 0.000 0.000 0.516 0.000 0.602 0.000 0.472
Exp Ratio -0.007 0.002 -0.006 0.014 -0.006 0.016 -0.006 0.011
Load Charges -0.001 0.000 -0.001 0.004 -0.001 0.006 -0.001 0.004
Alpha 0.004 0.000 0.005 0.000 0.004 0.000 0.005 0.000
Beta 0.146 0.015 0.200 0.000 0.141 0.000 0.244 0.000
R-squared exclud. exclud. exclud. ecxlud. 0.000 0.006 0.000 0.094
Standard Dev. exclud. exclud. -0.004 0.000 exclud. exclud. -0.006 0.001
Sharpe 0.039 0.007 0.010 0.346 0.025 0.006 0.006 0.583
Treynor 0.003 0.001 0.004 0.000 0.003 0.000 0.004 0.000
Skewness 0.006 0.003 0.005 0.131 0.007 0.041 0.003 0.330
Kurtosis 0.003 0.001 0.004 0.007 0.003 0.030 0.004 0.002
# of Managers 0.001 0.001 0.001 0.076 0.001 0.058 0.001 0.144
MBA (%) -0.003 0.003 -0.003 0.181 -0.003 0.229 -0.003 0.191
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4.6 Regression Evaluation Metrics  

 After the linear regressions are considered, evaluation metrics are used to determine 

how the regression model I, II, III, and IV fit the data (out-of-sample) and find if they 

explain the changes in the dependent variables. The in-sample coefficient of determination 

(R2) is often used to measure the model quality. A small R2 does not always indicate a bad 

model or a large R2 is not always good. A good predictive model can have a low R2 and an 

unacceptable model can have a high R2 value. The Mean Absolute Error (MAE), Mean 

Squared Error (MSE), Root Mean Squared Error (RMSE) and Mean Absolute Percentage 

Error (MAPE) are used to evaluate the results of the predictions.  

 Morningstar provides the mutual funds’ return in 2019 (out-of-sample 

performance). It is considered as the actual return.  In 2019, average return of 181 mutual 

funds was 33.93%, and median value is 33.67%. The best performing fund shows 54.86%, 

and the worst performing fund’s gain is 18.58% (See Figure 4.2). The predicted return was 

estimated using the sample mean of the independent variables.  

Figure 4.2 Funds’ Return and Distribution in 2019    

 

Note. • Mean = 0.3393 (33.93%) 
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 BIAS calculates the difference between the actual value and forecasted value in the 

prediction models. In this study, the actual value refers to the funds’ actual return in 2019. 

The BIAS is defined as the average error which is divided by total numbers as shown:   

Figure 4.3 BIAS Formula  

BIAS = ∑ 𝐴𝑟 𝐹𝑟  / 𝑁 

Ar = actual return in 2019 
Fr = forecasted return by regression models  
F1 = fund number 1 
N = 181 mutual funds 
 

 The MAE is the absolute average value of differences between the actual return and 

forecasted return as shown:  

Figure 4.4 MAE Formula  

MAE = ∑ |𝐴𝑟 𝐹𝑟| / 𝑁 

 The MSE and RMSE are commonly used for model evaluations. Willmott and 

Matsuura (2005) address that unlike MAE, RMSE is inappropriate to measure average 

errors as it may create misleading indicator of average error. Chai and Draxler (2014) 

suggest that both RMSE and MAE can be used to access model performance.  

 RMSE is more appropriate to use than MAE when errors occur in a normal 

distribution. The RMSE indicates the absolute fit of how the observed data are close to the 

predicted values. While R-squared is square root of variance, the RMSE measures standard 

deviation. The lower RMSE indicates an increased accuracy of the model’s predictions. 

Both MSE and RMSE equations are shown as below:  
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Figure 4.5 MSE Formula 

MSE = ∑ 𝐴𝑟 𝐹𝑟  / 𝑁                        RMSE = ∑ 𝐴𝑟 𝐹𝑟  / 𝑁 

 The Mean of Absolute Percentage Error (MAPE) also shows the errors between true 

and predicted values and it explains the accuracy as a percentage. The smaller MAPE value 

indicates a better fit. 

Figure 4.6 MAPE Formula 

MAPE = ∑ |𝐴𝑟 𝐹𝑟|  /𝐴𝑟 / N x 100 

 
 The regression modes are evaluated by the metrics and the results are found in 

Table 4.16.   

Table 4.16 Out-of-Sample Regression Evaluation  
 Model I Model II Model III Model IV 

 R2= 60.8% R2= 64.5% R2 =62.5% R2 =65.1% 

BIAS  18.17% 17.94% 20.56% 14.24% 
MAE 18.17% 17.94% 20.56% 14.25% 
MSE 3.68% 3.59% 4.61% 2.39% 
RMSE 19.19% 18.93% 21.46% 15.45% 
MAPE 52.03% 51.39% 59.29% 40.15% 

 
 Each regression model has a unique R2 value and coefficients. Adding more 

independent variables increases the R2. Regression model IV that includes statistical risk 

with a higher R2 also has the lowest out-of-sample RMSE. The coefficients of the 

regression of model IV predicts the 2019 return the best.   

 According to the results, the statistical risks including standard deviation and R-

squared are critical factors. Adding two variables increases the regression R-squared and 

the RMSE and MAPE decrease.  
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 For further evaluation, the data (181 funds) are divided into two subsets: training 

and test set data. The training set, a subset to train a model, has 145 funds (80% of total 

data) and test set, a subset to test the trained model, includes 36 funds (20%). The training 

and test data are randomly selected by MS Excel tool. Table 4.17 shows the coefficients 

and regression results from the training data.  

 

Table 4.17 Training Set Data (145 Funds) Regression 
  Coefficients Standard Error t Stat P-value 

Intercept -0.081 0.040 -2.032 0.044 
Asset Size 0.000 0.000 0.486 0.628 
Expense Ratio* -0.006 0.003 -1.985 0.049 
Load Charge* -0.001 0.000 -2.776 0.006 
Alpha* 0.004 0.001 5.041 0.000 
Beta* 0.200 0.043 4.698 0.000 
R-squared 0.000 0.000 -0.716 0.476 
Standard Deviation -0.003 0.003 -1.328 0.186 
Sharpe 0.034 0.021 1.648 0.102 
Treynor* 0.004 0.001 5.160 0.000 
Skewness 0.007 0.004 1.684 0.095 
Kurtosis* 0.004 0.002 2.320 0.022 
Number of Managers 0.001 0.001 1.896 0.060 
MBA (%) -0.004 0.003 -1.180 0.240 

Note. R2=63.8%, Adjusted R2 = 60.2%, *p-value <0.05, N=145 

 The coefficients of training data regression are used to predict future return of 36 

funds, test data. Table 4.18 shows statistical data for 10-year CAGR and forecast return for 

test data. The test data (36 funds) predict to produce average 18.46% return.    

Table 4.18 Test Set Data Cumulative Annual Growth Rate  
 10-Year CAGR CAGR 
Mean 15.81% 18.46% 
Max 19.99% 22.79% 
Min 12.54% 15.07% 
Median 15.43% 17.83% 
Std Dev 1.79% 1.87% 

n=36 
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 Table 4.19 shows the evaluation results of train/test split. RMSE and MAPE are 

lower than evaluation values from total regression Model IV. The results show the 

unbiased estimation (splitting data into training and test set) has a bias of 2.65% and a root 

mean squared error of 2.86%. 

Table 4.19 Testing Sample Evaluation  
BIAS  -2.65% 
MAE 2.65% 
MSE 0.08% 
RMSE 2.86% 
MAPE 16.79% 
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CHAPTER V: ANALYSIS AND CONCLUSION 

 
5.1 Analysis and conclusion  
 
 The purpose of this thesis was to determine how different variables affect the 

compound annual growth rate (CAGR) of U.S. open-end equity mutual funds. This thesis 

studied 181 mutual funds and their characteristics, risks and management styles. The 181 

funds were selected using 10-year average returns that are higher than 12% from 2009 to 

2018. The CAGR is calculated from annual total returns after adjusting fund load (sales) 

charges for A and C shares.    

 A correlation analysis indicates whether the variables are positively or negatively 

correlated and multiple regression analysis estimates the coefficients determining 

statistically significant p-values. It is interesting to examine the characteristics that 

contribute to fund performance during a historical bullish market period.  

 
 

Hypothesis 1: Fund size is positively related to the mutual fund return.  

 Using the correlation analysis, it is found that while the size of a mutual fund is 

positively related to fund returns, the relationship is not statistically significant. The p-

values are high as 0.377 from the simple regression and 0.630 from multiple regression 

with an estimated coefficient close to a zero.  

 Even though the larger fund helps reduce expenses, asset size is not a statistically 

significant factor increases return. Hypothesis 1 is not supported.  
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Hypothesis 2: Fund sales charges and expense ratio are negatively correlated with 

performance 

 All expenses and charges are negatively correlated with the CAGR -0.148 for the 

expense ratio, -0.137 for the load charges, and -0.048 for the management fees. In addition, 

from the regression analysis, statistically significant negative coefficients occur for expense 

ratio and load fees. Expenses, fees, and load charges are highly negatively correlated with 

funds’ performance. Hypothesis 2 is supported. 

Hypothesis 3: Fund turnover ratio is significantly negatively related to fund’s performance 

 The turnover rate measures the holding of securities for less than a year. A lower 

percentage of turnover represents the less trading. The turnover ratio is -0.06 negatively 

correlated with the CAGR with a p-value of 0.452. During the bullish market, fund 

managers did not have to frequently buy or sell the holding position. When market moves 

strongly upwards, the frequent trading is not a tactical strategy.  

 High turnover is necessary if fund managers want to achieve short-term profit in 

certain securities such as emerging markets, small caps, and high yield bonds. The high 

turnover strategy is not applied to the selected funds as they are mostly focusing on the 

U.S. and the large cap sector. Active and frequent trades may be needed for those who 

manage newly incepted funds with small asset size.  

 In this study, most funds examined are large asset with long track records. 

Hypothesis 3 has some support from the sign of the coefficient, however the turnover ratio 

is not a statistically significant factor to explaining the fund return.   

Hypothesis 4: Statistical risks are significantly correlated with fund return 

 Investment analysts have developed statistical tools to measure the risk of a fund.  
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The regression analysis shows that alpha, beta, the standard deviation, Treynor ratio, and 

kurtosis impact the CAGR at statistically significant level. The coefficients of the variables 

whether positive or negative have low p-values. Dhanorkar (2018) and Irvine, Kim and 

Ren (2018) find that investors prefer fund managers that obtain a high alpha that is 

persistent and related to higher returns.  

 Using the simple regressions, even though the coefficients are found close to zero, 

the standard deviation and R-squared are critical factors to evaluate funds’ performance. 

Adding them to the regression increased the R-squared from 60.8% to 65%, and the RSME 

decreased from 19.19% to 15.45%. 

 The standard deviation plays a more important role than R-squared. When adding 

standard deviation in Model II, the regression R-squared increases by 4.5%. It is 2% higher 

than the regression R-squared from the Model III.  

 Fletcher (2000) found that beta is statistically significantly positively related with 

investment performance in raising market but significantly negatively associated during 

bear markets.  In this study, beta has a high positive coefficient. From the single variable 

regression analysis, the coefficient of beta is -0.002 with p-value 0.850. From the multiple 

regression, the coefficient of beta is 0.243 and 0.2 with a p-value less than 0.001. Statistical 

risks like alpha, beta, the Sharpe ratio, the Treynor ration, skewness, kurtosis are positively 

related with fund return, but standard deviation is not.  Hypothesis 4  suggesting a  

relationship between the risk and return is supported.       
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Hypothesis 5: Management tenure impacts on fund return.  

 From the single variable and multiple variable regressions, it is found that the 

coefficient on tenure is close to zero with high p-value. Tenure does not impact on fund 

returns in this study. The hypothesis is not supported  

Hypothesis 6: Management style, whether it is team or single management, impacts on 

fund performance  

 Investors believe that team-managed funds are more attractive for performance and 

risk control, and less expenses. Team managed funds are negatively correlated with fund 

return although they can produce constant returns. Historically, team managed funds 

underperform during a bear market from 2001 to 2004 and no difference during the 1997-

2000 bull market (Karagiannidis 2010).  

 From the single variable regression, the coefficients are negative but the p-value is 

0.19, and is not statistically significant. From the multiple regression, the coefficient is 

close to zero and the p-value is also high 0.87. For analyzing fund performance, 

management style, whether it is team is single, does not impact on returns. The hypothesis 

is not supported.  

Hypothesis 7: Fund managers with MBA degree produce higher returns.  

 The investment performance depends on the managers’ investment style and stock 

selections (Goel and Mani 2012). In this study, the coefficient value of fund managers 

education is found to be negative. This study finds that whether fund managers obtain an 

MBA degree is not a statistically significant factor for the fund’s performance.  From 

regression modes, all coefficient values are negative with a high p-value. The MBA degree 

does not bring extra value to the fund. Hypothesis 7 is not supported.  
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5.2 Discussion of Out-of-Sample Performance (2019 Performance) 
 
 Table 5.1 shows the statistical data on the funds’ return in 2019. The funds earned 

an average of 33.93% and a maximum of 54.86%. The actual average return is higher than 

forecasted by four models.    

 
Table 5.1 Actual and Forecasted Mutual Returns in 2019 

 Actual Return (Ar) Forecasted Return (Fr)  

 2019 Model I Model II Model III Model IV  

Mean 33.93% 15.75% 15.98% 13.37% 19.69%  

Median 33.67% 15.35% 15.65% 12.99% 19.46%  

Maximum 54.86% 20.68% 21.36% 18.30% 24.45%  

Minimum 18.58% 12.86% 12.70% 10.84% 15.04%  

Skewness 0.453 0.906 1.005 0.906 0.355  

Note. N=181 funds  
 
 Regression model IV projects the higher forecasted average return. Model IV 

includes the standard deviation and R-squared and it explains the future performance better. 

It is shown that the risks are related to a fund’s performance. 

 According to CNBC, the S&P 500 gained more than 28% and the NASDAQ was 

up 35.23% in 2019. It was the highest increase since 2013. It was reported as an abnormal 

gain. One of the factors contribute the year’s success was starting from a lower base after 

the struggles and poor performance in the 4th quarter of 2018 (Lewis 2019).  

 It is difficult to predict future return (out-of-sample) using the historical data. The 

four model forecasts do not fully explain actual return in 2019. There was a difference 

between the actual and forecast return, and the gap was higher than expected because the 

out-of-sample performance was unusual.  
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5.2. Future research  
 
 
 This thesis studied 181 U.S. open-end funds. There are more than 9,000 funds are 

available in the U.S. The selected funds (51 fund families) data does not explain fund 

industry movement.  

 Funds that produced the highest returns during 2009 to 2018 invest in large cap and 

the growth sector. Future research could focus on finding funds returns by industry sectors. 

Future research may be interested in studying cash flows. Cash in and out is one of critical 

points to evaluate mutual funds with sudden inflows or outflows, fund managers must sell 

stocks quickly regardless price, or they are forced to buy stock immediately. According to 

Coval and Stafford, it is called “fire sale” and “forced purchase” (Mobius 2007).  

 This study could help the U.S. investors, especially for those with lack of 

investment experience, when they select mutual funds for their long- or short-term financial 

goals. The statistical risks provided by investment research firms are critical factors 

affecting fund performance. However, the forecasting models were not highly successful in 

predicting out-of-sample returns suggesting that the weak form efficiency is not violated.  

 Historical price and trend cannot predict future prices. It is recommended that 

investors should consult with a financial planner to make financial goal and select mutual 

funds. Generally, the stock market is supposed to grow in value over a long period. Stock 

and mutual fund prices, however, could increase or fall in a day. Creating a financial plan 

helps investors have a big picture, and it is easier for them to make financial decisions for 

staying on track regardless market movement. Financial planning helps to avoid emotional 

investing. 
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APPENDIX A: U.S. FUND MARKET GROWTH  

  

        

Number of Investment Companies by Type  

Year 
Mutual 
Funds* 

Closed-End 
Funds 

ETF** Total 

1999 7970 512 30 8512 
2000 8649 482 80 9211 
2001 8480 490 102 9072 
2002 8490 543 113 9146 
2003 8406 581 119 9106 
2004 8411 618 152 9181 
2005 8439 635 204 9278 
2006 8704 646 359 9709 
2007 8723 664 629 10016 
2008 8860 644 743 10247 
2009 8594 629 820 10043 
2010 8523 626 950 10099 
2011 8662 634 1166 10462 
2012 8742 604 1239 10585 
2013 8970 601 1332 10903 
2014 9256 570 1451 11277 
2015 9515 561 1644 11720 
2016 9505 534 1774 11813 
2017 9354 533 1900 11787 
2018 9599 506 2057 12162 

Note. * Data include mutual funds that invest primarily in other mutual funds. 
         ** ETF data include ETFs that invest primarily in other ETFs.

 

 

Sources: Investment Company Institute and Strategic Insight Simfund        
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APPENDIX B: STOCK INDEX RETURNS FROM 01/01/2006 TO 05/31/2019 

 

 
 
Source: https://finance.yahoo.com  
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APPENDIX C: SAVING GOALS OF MUTUAL FUND INVESTORS  

 

 

Source: ICI Research Perspective, “Characteristics of Mutual Fund Investors 2018” 
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APPENDIX D: SUMMARY OF THE PREVIOUS EMPRICAL FINDINGS 

       

Category  Characteristics/Researches 
Positive
Related 

Negative
Related 

Not  
Related 

Remarks 

General  Morningstar Rating            

   Blake & Morey(2000)  √        

   Morey (2002)  √        

   Morey (2003)  √       Future performance does not related with stars 

   Blume(1998)        √ Shorter history funds get five stars 

   Asset Size            

   Ferreira, Miguel and Ramos (2006)  √       10,568 open‐end mutual funds from 19 countries, 1999‐2005 

   Indro, et al. (1999)  √ √     

   Tangjitprom (2014)  √ √     

   Berk and Green (2004)  √ √     

   Elton, Gruber and Blak (2012)  √        

   Droms & Waler (1996)        √ 151 equity funds during 1971‐1990 

   Pastor, Stambaugh and Taylor (2015)     √    

   Load & Sales Charges  √        

   Houge & Wellman     √    from 2000 to 2004 

   Apap&Grifitch (1998)  √        

   Droms & Waler (1996)        √ 151 Equity Mutual Funds from 1971 to 1990 

   Grinbalatt & Titman (1994)  √       279 Equity Mutual Funds during 1975‐1984 

   Fees & Expenses            

   Ferreira, Miguel and Ramos (2006)  √       10,568 open‐end actively managed equity fund during 1999‐2005 
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   Golec (1996)     √     

   Bliss et. al (2008)        √ 
Sampling 3000 equity mutual 
Team managed funds had lower cost 

   Droms & Waler (1996)  √      151 Equity Mutual Funds from 1971 to 1990 

   Pastor, Stambaugh and Taylor (2015)  √       

   Carhart (1997)     √   Equity funds during 1962‐1993 

   Babalos, Kostakis and Philippas (2009)     √   Greek equity funds 

   Turnover Ratio            

   Pastor, Stambaugh and Taylor (2015)  √        

   Droms & Waler (1996)  √    √ 151 equity Mutual Funds from 1971 to 1990 

   Wermers (2002)  √        

   Mobius (2007)  √ √     

   Wu (2014)     √    170 open‐end equity funds in Taiwan during 2003‐2012 

   Number of Holings            

   Smith and Shawky (2005)        √  √     
US equity mutual funds during 1992‐2000 
Quadratic relationship, optimal numbers 

   Fund age            

   Babalos, Kostakis, and Philippas (2009)  √        

   Webster (2002)     √    Long established equity funds 

   Ferreira, Miguel and Ramos (2006)     √    10,568 open‐end actively managed equity fund during 1999‐2005 

Risk  Alpha            

   Dhannorkar (2016)  √        

   Irvine, Kim and Ren (2018)  √       2,838 US actively managed mutual funds during 1983‐2014 

   Beta            

   Flecher (2000)  √        

   Tang and Shum (2003)  √       International stocks during 1991‐2000 

   R‐squars             
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   Chang and Luo (2010)     √    Stocks during 1966‐2008 

   Amihud and Goyenko (2013)     √    Mutual funds' monthly returns during 1988‐2010 

   Sharpe            

   Schmid and Schmidt (n.d.)  √        

   Skewness            

   Ikenberry (n.d.)     √    Stocks reviewed during 1962‐1995 

   Havery and Siddique (2000)     √     

   Capture Ratio            

   Kuhle and Lin (2018)  √       268 equity and real estate funds in US and global 

   Marlo and Stark (2016)             

Managerial  Tenure            

   Golec (1996)  √        

   Ferreira, Miguel and Ramos (2006)  √        

   Webster (2002)  √        

   Number of Managers (Team)            

   Ferreira, Miguel and Ramos (2006)     √     

   Bliss et. al (2008)        √ 
No significant relationship found 
Team management is more attractive for investors  

   Baer, Kempf and Ruenzi (2005)     √    

   Karagiannidis (2010)     √ √  

   MBA            

   Golec (1996)  √        

   Fang and Wang (2015)  √        

   Gottesman and Morey (2006)  √         
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APPENDIX E: SAMPLE DATA (U.S. OPEN-END EQUITY MUTUAL FUNDS) 

Fund Name 

Fund Characteristics  10-Year Average Statistical Risks*  Management  2009 ~18 

Size** 
Exp 

Ratio Load Alpha Beta 
Std 
Dev Sharpe Treynor Skew Kurt. 

# 
Manager 

MBA 
(%) CAGR 

Touchstone Sand Capital Select Grw Z 1805 1.42 0 0.98 1.16 17.02 0.94 13.47 0.46 -0.60 4 25% 22.45% 

BlackRock Health Science Opps InstI 6842 0.87 0 9.17 0.72 13.27 1.16 21.57 0.72 0.58 1 0% 21.53% 

MFS Tech I 1286 0.94 0 8.31 1.02 15.79 1.13 17.76 1.71 2.99 1 0% 20.44% 

Fidelity Ad Tec I 1950 0.76 0 7.48 1.12 17.42 1.03 16 1.46 2.59 1 0% 20.21% 

Morgan Stanley Inst Global I 3115 0.95 0 12.17 0.96 16.46 1.1 19.06 0.98 0.45 1 0% 19.99% 

Columbia Global Tech Grw Inst. 1427 0.99 0 13.1 1.2 14.7 1.7 1.7 0.16 -0.50 1 0% 19.89% 

Fidelity Advisor Tech A 1948 1.03 5.75 7.17 1.12 17.41 1.02 15.69 1.18 1.54 1 0% 19.13% 

MFS Tech A 1286 1.19 5.75 8.06 1.02 15.79 1.12 17.47 1.34 1.46 1 0% 19.07% 

Morgan Stanley Inst Grw I 7240 0.59 0 3.7 1.07 16.34 1.08 16.42 0.80 -0.66 6 50% 19.72% 

T Rowe Price Sci & Tech  5558 0.79 0 6.22 1.17 17.52 0.93 13.62 0.71 -0.02 1 0% 19.71% 

T. Rowe Price Com & Tech 4483 0.78 0 6.7 1.2 14.08 1.33 1.33 1.09 1.05 1 100% 19.70% 

Morgan Stanley Insight A 1720 1.15 5.25 4.05 1.09 17.04 1.1 17.22 0.59 -1.14 6 50% 19.02% 

Fidelity Advisor Tech M 2100 1.28 3.5 6.91 1.12 17.42 1 15.41 1.30 1.98 1 0% 19.12% 

Victory RS Sm Gw Y 2115 1.13 0 1.11 1.19 18.01 0.95 14.03 0.12 -1.99 5 60% 19.44% 

T.R. Health 10666 0.77 0 10.32 0.89 16.44 1.14 21.05 -0.11 -0.07 1 0 19.42% 

Morgan Stanley Inst Grw A 7163 0.85 5.25 3.75 1.07 16.34 1.11 17.04 0.62 -1.20 6 50% 18.77% 

Delaware Health I 997 1.03 0 8.38 0.95 15.56 1.11 18.4 0.89 -0.07 1 100% 19.11% 

Columbia Tech Grw A 1438 1.24 5.75 8.57 1.1 16.89 1.07 16.42 -0.19 -0.62 1 0% 18.31% 

Allianz GI Tech P 1550 1.31 0 8.59 1.03 17.03 1.08 17.74 0.49 -1.04 2 50% 18.98% 

Fidelity Adviser Technology C 1948 1.79 1 6.58 1.13 17.36 0.94 14.15 1.47 1.62 1 0% 25.64% 

MFS Tech C 1286 1.94 1 7.3 1.02 15.79 1.07 16.6 1.63 2.73 1 0% 17.82% 

Delaware Health A 997 1.28 5.75 8.12 0.95 15.6 1.09 18.05 0.69 -0.57 1 100% 18.14% 

Vitus KAR Sm Grw 5225 1.14 0 6.41 0.91 14.56 1.28 21.08 0.35 -1.57 2 100% 18.79% 

Fidelity Gw Op I 5705 0.78 0 2.98 1.12 15.67 1.15 16.28 0.48 -0.91 1 0% 18.77% 

Janus Glo Tech I 3237 0.75 0 7.5 1.07 15.93 1.1 16.52 0.54 -0.46 2 50% 18.69% 
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Allianz GI Tech A 1534 1.56 5.5 8.34 1.03 17.03 1.06 17.45 0.33 -1.36 3 66% 18.01% 

USAA NSDQ 100 Index 2049 0.48 0 2.38 1.11 15.23 1.13 15.73 0.87 0.32 1 100% 18.52% 

Fidelity Gw Op A 5705 1.05 5.75 2.67 1.12 15.66 1.14 15.97 0.21 -1.51 1 0% 17.72% 

Touchstone Sand Cap Select Gw Y 1805 1.17 0 1.42 1.16 17.06 0.99 14.47 0.99 0.86 4 25% 18.21% 

Janus Global Tech A 3200 1 5.75 7.22 1.07 15.92 1.09 16.21 0.27 -1.04 2 50% 17.50% 

Fidelity Heath Care I 3718 0.76 0 9.59 0.81 15.2 1.13 21.42 0.51 0.86 1 0% 18.18% 

Fidelity Advisor Grw Opps M 5705 1.28 3.5 2.46 1.12 15.66 1.12 15.75 0.29 -1.37 1 0% 17.72% 

Columbia Tech Grw C 1438 1.99 1 7.43 1.08 16.75 1.05 16.26 -0.04 -0.70 1 0% 17.08% 

BlackRock Mid-Cap Grw Equity Inv A 3930 1.05 5.25 0.83 1.15 16.19 0.97 13.44 0.52 -1.20 2 100% 17.42% 

BlackRock Tech I 1723 0.93 0 8.06 1.02 15.79 1.12 17.47 0.64 -0.95 1 0% 17.99% 

Fidelity Health A 3718 1.02 5.75 9.32 0.81 15.21 1.11 21.01 0.66 1.48 1 0% 17.17% 

Allianz GI Tech C 1700 2.31 1 7.58 1.03 17.02 1.02 16.6 0.49 -1.04 3 67% 16.78% 

PGIM Health Sci Z 2010 0.85 0 9.64 0.92 19.89 0.92 19.18 0.06 0.14 2 50% 17.79% 

Morgan Stanley Inst Adv I 361 0.85 0 4.94 0.92 13.06 1.33 19.37 0.89 -0.31 6 50% 17.78% 

Rydex NASDAQ 100 Inv 1068 1.36 0 1.78 1.11 15.2 1.09 15.12 0.85 0.31 2 0% 17.76% 

BlackRock Tech Opp A 2000 1.18 5.25 7.44 1.06 17.1 1.02 16.3 0.54 -1.09 1 0% 16.96% 

Fidelity Grw Opp C 5705 1.81 1 1.92 1.12 15.65 1.09 15.19 0.46 -0.96 1 0% 16.49% 

Janus Henderson Global Technology C 3237 1.75 1 6.78 1.08 15.93 1.01 14.78 0.52 -0.52 2 50% 16.47% 

PIMCO RAE PLUS 1-2 1609 1.03 0 0.34 1.09 14.14 1.02 13.19 0.38 0.20 5 40% 17.51% 

TransAmerica Cap G I 1903 0.88 0 3.12 1.12 17 1.07 16.22 0.43 -1.14 6 50% 17.27% 

PIMCO RAE PLUS A 1609 1.33 3.75 0.06 1.09 14.13 1 12.9 0.09 -0.38 5 40% 16.72% 

T. Rowe Price Blue Chip Growth 61008 0.7 0 1.72 1.1 14.86 1.07 14.53 0.60 -1.33 1 100% 17.04% 

Nationwide Ziegler NYSETech100 Int. 654 0.51 0 7.06 1 14.78 1.06 15.69 0.16 -1.25 2 50% 17.01% 

Fidelity Advisor Health Care C 3718 1.77 1 8.28 0.84 15.38 1.01 18.33 0.51 0.88 1 0% 15.96% 

Rydex NASDAQ 100 C 1068 2.36 1 0.73 1.11 15.18 0.99 13.47 0.79 -0.16 2 0% 15.94% 

Morgan Stanley Insight I 1720 0.86 0 4.33 1.1 17.05 1.12 17.51 1.28 1.17 6 50% 16.98% 

AB Small Grw Advisor 2200 0.92 0 0.98 1.25 18.85 0.94 13.84 0.36 -1.98 4 50% 16.94% 

Delaware Smid Grw Instl 1590 0.87 0 2.42 1.1 17.09 1.01 15.47 0.38 -1.87 1 0% 16.86% 

Franklin DynaTech Adv 8032 0.62 0 2.38 1.09 15.54 1.1 15.68 0.67 -1.21 2 50% 16.84% 
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TransAmerica Cap. Gw A 1922 1.13 5.5 2.74 1.12 16.98 1.05 15.83 0.55 -0.75 6 50% 16.18% 

Eventide Gilead A 2541 1.44 5.75 0.74 1.23 18.29 0.91 13.13 0.64 -0.56 1 0% 16.05% 

Fidelity Health Care M 3718 1.28 3.5 9.07 0.81 15.2 1.1 20.67 0.62 0.98 1 0% 16.33% 

Nationwide Ziegler NYSEATech100 A 654 0.75 5.75 6.81 1 14.77 1.05 15.42 -0.09 -1.62 2 50% 16.04% 

Columbia Seligman Global Tech A  1064 1.32 5.75 6.87 1.02 16.68 0.94 15.03 0.48 0.43 6 67% 16.03% 

Janus Henderson Global Life Sci I 3806 0.76 0 9.14 0.8 15.08 1.11 20.9 0.53 0.71 1 0% 16.71% 

Delaware Smid Cap Gw A 1590 1.12 5.75 2.15 1.1 17.09 0.99 15.19 0.31 -1.98 1 0% 15.96% 

AB Sm Gw A 1973 1.17 4.25 0.62 1.25 18.83 0.93 13.52 0.35 -1.92 4 50% 16.13% 

AB Discovery Growth A 2576 0.95 4.25 0.05 1.24 17.91 0.89 12.46 0.29 -2.11 4 50% 16.10% 

BlackRock Technology Oppo.Inv C 1723 1.93 1 6.91 1.06 17.01 0.95 14.81 0.63 -0.97 1 0% 15.54% 

AB Discovery Growth Adviser 2576 0.72 0 0.15 1.24 17.9 0.9 12.65 0.39 -1.82 4 50% 16.58% 

Franklin Dyna Tech A 8032 0.87 5.5 2.13 1.09 15.53 1.08 15.42 0.55 -1.47 2 50% 15.88% 

Fidelity BioTech I 2165 0.76 0 8.86 1.02 23.37 0.79 16.58 0.18 0.84 1 0% 16.47% 

Janus Henderson Global Life Sci. A 3806 0.99 5.75 8.48 0.82 15.17 1.02 18.82 0.68 1.10 1 0% 15.78% 

Alger Small Cap Focus A 3482 1.18 5.25 1.29 1.15 17.6 0.92 13.68 0.18 -1.48 1 100% 15.83% 

Wells Fargo Grw Inst 4470 0.75 0 2.26 1.1 15.41 1.1 15.58 0.56 -1.12 2 0% 16.42% 

T Rowe Price New America Grw 5009 0.79 0 0.9 1.08 14.37 1.03 13.73 0.80 -0.68 1 100% 16.41% 

Columbia Seligman Comm & Info A 5746 1.24 5.75 6.65 1.03 16.92 0.92 14.7 0.46 0.19 6 66% 15.70% 

Federated Kaufmann Sm A  2759 1.37 5.5 0.85 1.24 18.82 0.93 13.71 -0.21 -0.90 9 77% 15.68% 

Angler Spectra A 5975 1.27 5.25 0.59 1.09 14.56 1.01 13.38 0.69 -0.47 2 0.% 15.70% 

PIMCO RAE PLUS C 1609 2.08 1 -0.79 1.1 14.22 0.94 12.02 0.36 0.17 5 80% 15.22% 

T Rowe Price Mid Cap Grw 32582 0.75 0 1.65 1.04 13.95 1.08 14.59 0.53 -0.81 1 100% 16.23% 

Edgewood Grw Instl 14475 1 0 2.2 1.02 14.26 1.08 15.14 0.55 -1.26 6 66% 16.18% 

Fidelity Adviser Biotechnology A 2165 1.04 5.75 7.81 1.05 23.34 0.72 14.38 0.24 0.62 1 0.% 15.47% 

BlackRock Health Science Opps A 6842 1.15 5.25 8.896 0.72 13.27 1.14 21.12 0.51 0.52 1 0.00% 15.52% 

PIMCO Stocks PLUS Abs. Return I2 1875 0.83 0 1.06 1.08 13.81 1.08 13.98 -0.17 -0.91 3 33.% 16.13% 

Janus Henderson Enterprise I 20619 0.75 0 2.98 0.96 13.07 1.18 16.29 0.32 -0.73 2 0.00% 16.11% 

DWS Science & Tech Inst. 836 0.72 0 6.14 1.02 16.08 0.93 14.33 1.21 1.41 2 100% 16.11% 

T Rowe Price Grw  53466 0.66 0 1.09 1.09 14.69 1.03 13.89 0.51 -1.23 1 100% 16.08% 
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BlackRock Mid-Cap Grw Equity Instl 3930 0.8 0 1.17 1.15 16.18 0.99 13.78 0.93 -0.78 2 100% 16.08% 

JP Morgan Growth Advantage I 9015 0.89 0 0.92 1.14 15.5 1.01 13.64 0.49 -1.26 1 0.00% 16.07% 

TransAmerica Cap. Gw C 1922 1.87 1 2.06 1.12 16.98 1.01 15.11 0.43 -1.11 6 50% 15.01% 

Wells Fargo Growth A 4470 1.16 5.75 1.58 1.1 15.36 1.03 14.31 0.33 -1.84 2 0.00% 15.36% 

NW Ziegler NYSEA Tech 100 C 654 1.47 1 6.13 1 14.77 1 14.64 0.14 -1.28 2 50% 14.91% 

Fidelity Advisor Consumer Direct I 390 0.8 0 6.65 0.99 14.98 1.01 15.28 0.33 -1.53 1 0.00% 15.91% 

T Rowe Price QM US Sm Cap Gr Eq 7626 0.8 0 0.11 1.2 16.55 0.94 12.77 0.37 -1.23 1 0.00% 15.88% 

Eventide Gilead C 2541 2.19 0 -0.02 1.23 18.26 0.87 12.41 0.64 -0.86 1 0.00% 15.85% 

JP Morgan Grw Adv. A 9015 1.14 5.25 0.68 1.14 15.52 1 13.4 0.54 -0.89 1 0.00% 15.21% 

Clear Bridge Small Cap Grw I 3785 0.9 0 -0.03 1.17 17.13 0.88 12.47 0.57 -1.03 2 100.% 15.82% 

Victory RS Small Cap Growth A 2115 1.4 5.75 0.36 1.22 18.19 0.88 12.75 0.38 -1.41 5 60.% 15.12% 

William Blair SM Cap Gr I 2758 1.1 0 1.43 1.07 15.08 1.02 14.17 0.68 -0.98 2 50.% 15.81% 

PIMCO StockPlus Small Inst. 1493 0.83 0 -2.18 1.3 18.27 0.8 10.63 -0.21 -1.61 3 33.% 15.80% 

Fidelity Advisor Biotechnology M 2165 1.35 3.5 7.52 1.05 23.32 0.71 14.08 0.22 0.73 1 0.00% 15.38% 

PIMCO StocksPLUS Abs Return A 1875 1.13 3.75 0.74 1.08 13.81 1.06 13.64 -0.41 -1.21 3 33.% 15.35% 

Delaware Smid Cap Grw C 1590 1.87 1 1.9 1.12 17.3 0.95 14.34 0.37 -1.89 1 0.00% 14.73% 

AB Small Cap Growth C 1973 1.92 1 -0.55 1.28 18.97 0.84 11.9 0.36 -1.97 4 50.% 14.71% 

DWS Science & Tech A 836 0.93 5.75 5.85 1.02 16.08 0.91 14.02 0.84 0.06 2 100.% 15.06% 

Putnam Growth Opp Y  5408 0.78 0 0.94 1.1 14.55 1.05 13.77 0.43 -1.15 2 100.% 15.71% 

Federated Kaufmann Small Cap C 2759 2.02 1 0.2 1.25 18.79 0.85 12.19 -0.22 -1.12 9 66.% 14.64% 

Franklin Dyane Tech C 8032 1.62 1 1.48 1.09 15.52 1.01 14.17 0.66 -1.24 2 50.% 14.62% 

PIMCO StocksPLUS Small I2 1493 0.93 0 -2.36 1.3 18.29 0.79 10.48 -0.21 -1.60 3 33.% 15.66% 

Angler Small Cap Focus C 3482 1.94 1 0.6 1.15 17.58 0.88 12.99 0.38 -1.08 1 100.% 14.60% 

Franklin Sm Cap Grw Adv. 2688 0.82 0 -0.29 1.2 18.04 0.84 12.13 0.81 -0.77 2 50.% 15.64% 

AB Large Cap Grw A 8666 0.89 4.25 1.65 1.04 13.98 1.08 14.58 0.50 -1.33 3 0.00% 15.13% 

Clear Bridge Large Cap Grw I 13375 0.76 0 1.34 1.03 13.48 1.09 14.31 0.67 -0.65 2 100.% 15.62% 

Fidelity Advisor Consumer Direct A 390 1.08 5.75 6.35 0.99 14.98 0.99 14.92 0.31 -1.36 1 0.00% 14.92% 

Janus Henderson Global Life Sci C 3806 1.77 1 7.7 0.82 15.17 0.98 16.96 0.53 0.74 1 0.00% 14.55% 

Rydex NASDAQ-100 A 1068 1.61 4.75 1.46 1.11 15.18 1.04 14.22 -0.17 0.14 2 0.00% 14.99% 
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AB Growth Advisor 1093 0.94 0 1.79 1.02 13.58 1.11 14.79 0.56 -1.38 3 0.00% 15.48% 

Wasatch Core Grw 2283 1.18 0 1.54 1 14.55 0.99 14.35 0.66 -0.04 3 0.00% 15.47% 

Ivy Sm Cap Grw I 2686 0.89 0 -0.28 1.15 17.12 0.85 12.2 0.31 -1.57 3 100.% 15.45% 

Federated Kaufmann Lg Cap Instl 3186 0.84 0 1.16 1.06 14.58 1.02 13.95 0.16 -1.32 9 66.% 15.44% 

AB Discovery Grw C 2576 1.72 1 -0.83 1.23 17.89 0.84 11.74 0.38 -1.86 4 50.% 14.38% 

Putnam Growth Opp A 5408 1.03 5.75 0.71 1.1 14.52 1.03 13.54 0.26 -1.38 2 100.% 14.74% 

MFS New Discovery I 1392 1.06 0 -0.83 1.18 17.48 0.83 11.67 0.59 -0.59 1 0.00% 15.41% 

Wells Fargo Grw C 4470 1.91 1 0.82 1.1 15.36 0.98 13.52 0.54 -1.28 2 0.00% 14.36% 

Natixis US Equity Opp. Y 972 0.91 0 0.05 1.13 14.66 0.99 12.78 -0.06 -0.91 5 80.% 15.39% 

PIMCO StockPlus Small A  1493 1.23 3.75 6.35 0.99 14.98 0.99 14.92 -0.30 -1.67 3 33.% 14.94% 

Principal Midcap Institutional 16099 0.69 0 3.18 0.97 12.91 1.22 16.53 -0.24 -0.80 2 50.% 15.36% 

MFS Mid Cap Grw I 5220 0.84 0 1.9 1.03 14.04 1.09 14.84 0.34 -1.29 2 50.% 15.34% 

Loomis Sayles Grw Y 8297 0.65 0 1.46 1.07 14.28 1.07 14.34 0.27 -1.33 1 100.% 15.34% 

MFS Grw A 21884 0.92 5.75 1.87 1.01 13.53 1.1 14.89 0.53 -1.38 2 50.% 14.65% 

Franklin Sm Cap Grw A 2688 1.07 5.5 -0.56 1.2 18.03 0.83 11.87 0.84 -0.41 2 50.% 14.67% 

PGIM Jennison Focused Grw Z 637 0.75 0 0.87 1.09 15.5 0.97 13.54 0.68 -1.17 4 100.% 15.31% 

BlackRock Health Sci Opps Inv C 6842 1.87 1 8.12 0.72 13.26 1.08 19.97 0.36 0.00 1 0.00% 14.27% 

Fidelity Advisor Bio C 2165 1.78 1 7.09 1.05 23.31 0.69 13.62 0.18 0.85 1 0.00% 14.25% 

JP Morgan Grw Adv. C 9015 1.64 1 0.19 
1.14

7 15.5 1.97 12.91 0.50 -1.24 1 0.00% 14.20% 

Federated Kaufmann Lg Cap A 3186 1.09 5.5 0.91 1.06 14.58 1 13.68 0.00 -1.49 9 66.% 14.58% 

MFS Grw I 24884 0.67 0 2.11 1.01 13.53 1.12 15.16 0.59 -1.29 2 50.% 15.22% 

American Century Ultra I 11592 0.77 0 0.7 1.09 14.43 1.03 13.52 0.61 -1.36 3 100.% 15.20% 

AB Grw A 1093 1.19 4.25 1.51 1.02 13.58 1.09 14.48 0.53 -1.28 3 0.00% 14.66% 

Wells Fargo Discovery Inst 2481 0.88 0 1.15 1.16 16.58 0.97 13.71 0.27 -1.81 2 50.% 15.15% 

JP Morgan LC Growth I 15229 0.69 0 2.6 1.05 14.67 1.1 15.52 0.40 -1.55 1 100.% 15.14% 

MFS Mid Cap Grw A 5220 1.09 5.75 1.66 1.03 14.03 1.07 14.57 0.15 -1.57 2 50.% 14.42% 

Natixis US Equity Opp. A 972 1.16 5.75 -0.31 1.13 14.65 0.97 12.52 -0.22 -0.80 4 80.% 14.42% 

T Rowe Price Sm Cap Stock 9853 0.89 0 0.17 1.14 16.02 0.93 12.8 0.21 -1.45 1 0.00% 15.09% 

PGIM Jennison Focused Grw A 637 1.11 5.5 0.6 1.09 15.47 0.95 13.27 0.59 -1.27 4 25.% 14.41% 
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Loomis Sayles Grw A 8297 0.9 5.75 1.25 1.07 14.26 1.05 14.11 0.30 -0.93 1 100.% 14.35% 

UBS US Sm Cap Grw P 114 1 0 -0.41 1.27 18.97 0.84 12.01 0.57 -1.05 2 0.00% 15.00% 

Ivy Sm Cap Grw A 2686 1.32 5.75 -0.66 1.15 17.09 0.83 11.83 0.29 -1.59 3 33.% 14.98% 

Voya Large Cap Grw I 1000 0.66 0 1.37 1.02 13.3 1.08 14.14 0.07 -1.63 3 0.00% 14.96% 

Baron Partner Inst.  2204 1.77 0 -0.18 1.25 17.94 0.89 12.36 0.40 -1.06 2 0.00% 14.95% 

PIMCO StocksPlus Absolute Return C 1875 1.88 1 0.01 1.08 13.8 1.01 12.87 -0.17 -0.91 3 33.% 13.90% 

Fidelity Advisor Equity Growth I 3051 0.75 0 1.25 1.06 14.43 1.04 14.08 0.31 -1.60 2 0.00% 14.94% 

JP Moran LC Growth A 15229 0.94 5.25 2.4 1.05 14.69 1.09 15.28 0.41 -1.30 1 100.% 14.29% 

Loomis Sayles Small Cap Grw Instl 1468 0.94 0 0.76 1.13 16.75 0.91 13.25 0.77 -0.83 2 100.% 14.90% 

Putnam Growth Oppor. M 5408 1.41 3.5 0.19 1.1 14.54 1 13 0.30 -1.37 2 100.% 14.44% 

BlackRock Mid Cap Grw Eq. Inv C 3930 1.8 1 0.1 1.15 16.18 0.92 12.71 0.92 -0.80 2 100.% 13.77% 

JP Morgan Sm Cap Blend I 328 0.99 0 -1.54 1.29 19.03 0.8 11.05 0.50 -1.53 2 100.% 14.80% 

Carillon Eagle MC Grw I 5420 0.75 0 -0.62 1.21 16.5 0.91 12.11 0.04 -1.54 3 100.% 14.79% 

Wells Fargo Discovery A 2481 1.21 5.75 0.77 1.16 16.59 0.95 13.34 0.28 -1.65 2 0.00% 14.05% 

UBS US Sm Cap Grw A 114 1.25 5.5 -0.68 1.27 18.98 0.83 11.77 0.69 -0.58 2 0.00% 14.06% 

Victory RS Small Cap Growth C 2115 2.16 1 -0.56 1.22 18.17 0.83 11.89 0.41 -1.47 5 100.% 13.66% 

Harford Healthcare I 1272 1 0 7.38 0.84 15.13 0.96 17.17 0.63 1.09 3 100.% 14.69% 

Fidelity Advisor Equity Growth A 3051 1.02 5.75 0.94 1.06 14.43 1.02 13.75 0.45 -1.16 2 0.00% 13.90% 

Voya Large Cap Grw A 1053 1.04 5.75 1.41 1.02 13.36 1.09 14.4 -0.02 -1.56 3 0.00% 13.86% 

Morgan Stanley Inst Discovery I 864 0.72 0 1.19 1.06 17.43 0.85 13.5 0.48 -0.99 6 50.% 14.51% 

Harford Grw Opp. I 5040 0.83 0 0.3 1.15 15.88 0.95 12.96 -0.29 -1.27 3 100.% 14.47% 

JP Morgan SC Blend A 328 1.24 5.25 -1.84 1.29 19.02 0.78 10.78 0.63 -1.22 2 50.% 13.81% 

Wells Fargo Premier Large Co Gr Inst 2354 0.7 0 0.72 1.07 14.58 1 13.5 0.55 -1.33 3 0.00% 14.39% 

Hartford Healthcare A 1272 1.28 5.5 7.09 0.84 15.13 0.95 16.77 0.79 1.44 3 33.% 13.72% 

JP Morgan Large Cap Grw C 15229 1.44 1 1.89 1.05 14.67 1.05 14.74 0.39 -1.54 1 100.% 13.29% 

Invesco Oppenheimer Discovery Y 2624 0.84 0 1.56 1.12 16.81 0.95 14.05 0.57 -0.89 2 50.% 14.16% 

Harford Grw Opp. A 5040 1.11 5.5 0.04 1.15 15.87 0.94 12.7 -0.26 -1.03 3 100.% 13.52% 

Brown Advisory SC Grw Inv 1277 1.15 0 0.32 1.06 15.39 0.91 12.94 0.54 -1.03 2 100.% 14.15% 

Wells Fargo Endeavor Select Inst 127 0.7 0 0.81 1.08 14.77 1 13.58 0.29 -1.62 2 50.% 14.08% 
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Baron Asset Instl  4120 1.04 0 1.13 1.06 14.5 1.03 13.93 0.39 -1.16 1 100.% 14.07% 

Franklin BioTech Discovery Adv 1131 0.77 0 6.4 1.06 22.63 0.68 13.05 0.75 1.37 3 100.% 14.05% 

Wasatch Sm Cap Grw Investor  1725 1.2 0 0.87 1.04 15.58 0.92 13.47 0.69 -0.29 3 100.% 14.00% 

Wells Fargo Discovery C 2481 1.96 1 0.04 1.15 16.55 0.9 12.62 0.27 -1.81 2 50.% 12.83% 

Cohen & Steers Real Estate Secu. I 5417 0.87 0 8.25 0.75 15.4 0.96 19.31 0.62 -0.79 1 50.% 13.85% 

Federated MDT Small Cap Grw Instl 819 0.89 0 -1.66 1.3 18.75 0.81 11.03 0.47 -0.50 4 0.00% 13.64% 

BNY Mellon Sm/Md Cp Grw A 2084 1 5.75 0.18 1.11 15.89 0.92 12.79 0.70 0.16 3 66.% 12.91% 

Cohen & Steers Real Estate A 54171 1.14 4.5 7.95 0.75 15.4 0.94 18.88 0.45 -1.09 2 50.% 12.98% 

Invesco Oppenheimer Discover Grw Y 1508 0.87 0 1.66 1.04 14.96 1.01 14.43 0.14 -1.52 2 50.% 13.27% 

Cohen & Steers Real Estate Sec C 5417 1.79 1 7.3 0.75 15.4 0.9 17.89 0.61 -0.82 2 50.% 11.73% 

Principal Real Estate Security Inst 4621 0.91 0 7.69 0.74 15.36 0.91 18.64 0.41 -1.05 3 66.% 12.54% 
Note. 181 funds (51 fund families)  
          * Source from Yahoo Finance  
          ** $ millions 
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APPENDIX F: CORRELATION BETWEEN FUND PERFORMANCE AND INDEPENDENT VARIABLES 

 

 

Correlation between Fund Performance and Variables 
Alpha*** 0.45

Kurtosis*** 0.40

Skew*** 0.37

Sharpe ratio 0.34

Treynor ** 0.23

Required Min. Investment* 0.16

Number of Holdings 0.05

Standard Deviation 0.04

Morningstar Rating 0.04

Beta ‐0.01

Fund Age ‐0.01

Management Fees ‐0.05

R-squred ‐0.05

Turnover ratio ‐0.06

Asset Size ‐0.07

Number of  Managers ‐0.10

Average Tenure ‐0.11

Load Charges ‐0.14

Net Expense Ratio* ‐0.15

MBA Degrees** ‐0.21

0 3 0 2 0 1 0 0 1 0 2 0 3 0 4 0 5

Note. significant level * p  < .05, **p < .01, ***p <.001
             Fund Performance: Compound Annual Growth Rate from 2009 to 2018
             


