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Abstract 

The performance of equity funds in Taiwan is better than the market portfolio, but not 

all of them can survive long enough. The size of most funds becomes smaller and 

smaller as time passes by. Bootstrap simulations suggest that most funds produce 

benchmark-adjusted expected returns sufficient to not only cover their cost but also 

outperform the market. Although adding back expense ratio does improve fund 

performance, the expense ratio data are questionable. Also, superior and inferior fund 

managers do exist in the real-world mutual fund. 

Keywords: Mutual Fund, Luck or Skill, Bootstrap simulations  
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Introduction 

Motivation 

For most people researching on the equities that they are willing to buy, they must 

conduct at least one aspect of the following analyses: fundamental, technical, 

leverage, and information analysis. Fundamental analysis requires an understanding of 

macroeconomic situations and conducting both industrial and individual company 

analyses. Meanwhile, technical analysis uses historical data to predict the trend of 

stocks and their future price ranges. As for leverage analysis, it is an approach used to 

determine the value of stockholders. Lastly, fundamental analysis can be difficult for 

individual investors because they often do not know how to conduct financial analysis 

or individual company analysis, not to mention industrial analysis, which requires a 

deep understanding of industrial technique. For individual investors who tend to use 

technical analysis, they are uncertain as to which technical analysis tool to use at the 

time when buying the stocks. As mentioned, leverage analysis is essential in 

determining who are holding the stocks and if they do matter. However, individual 

investors cannot gather complete information about them. Hence, they resort to 

entrusting their investments to fund managers, the so-called experts, who have more 

channels and resources to gather and analyze the information they need. 

 

In Taiwan, the mutual fund is first introduced in October 1973. Since the booming of 

mutual funds, more effective ways are made available for individual investors to 

conduct their investment. They can simply choose their desired investment type, for 

instance, value stock funds, technology stock funds, and the Chinese concept of stock 

funds. Since many mutual funds exist, how to select the suitable one for the investor 

or more capable of helping the individual investor earn the money has become a great 

concern to the investing public. 

 

Using the performance of the fund as the selection basis seems practical because it is a 

good way to distinguish if fund managers can do cherry-picking in the stock market. 

However, a common conclusion on fund managers' capability of cherry-picking on 

stocks has not been reached yet. J. Treynor and Mazuy (1966), Jensen (1968), 

Henriksson and Merton (1981), Chang and Lewellen (1984), Daniel, Grinblatt, 
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Titman, and Wermers (1997), Blake and Timmermann (1998), and Fama and French 

(2010) conclude that fund managers do not have the skill. However, Grinblatt and 

Titman (1989), H.-L. Chen, Jegadeesh, and Wermers (2000), Wermers (2000), 

Kosowski, Timmermann, Wermers, and White (2006), Cuthbertson, Nitzsche, and 

O'Sullivan (2008), and L.-H. Chen and Chen (2017) think that fund managers have 

the right call on picking stocks.  

 

As many previous studies have shown, not many fund managers can outperform the 

market. The argument between active investing and passive investing becomes fiercer, 

and it even becomes more intense after the first Exchange Traded Funds (ETF). 

Nowadays, ETFs have become increasingly popular, and their sizes are surging. The 

number of ETF worldwide reached 6,478 in 2018. Moreover, the worldwide ETF 

assets under management have reached 4,683 billion USD. Even in Taiwan, ETFs are 

becoming more and more popular these days. Therefore, are active mutual funds 

worth investing? This is an important issue worth answering. 

 

Do fund managers perform well because of their skill or is it just a matter of luck? If it 

is just about luck, then why do they spend much more costs on the active mutual 

funds when a much wiser choice is available, like ETFs, which allows investors to 

spend less and perform like the market. 

 

We use the bootstrapping method to evaluate if fund performance is due to luck or the 

fund manager’s skill. It can also solve the following two main problems in our test. 

First, most equity mutual funds in Taiwan do not have a long duration of the 

establishment. Second, the number of funds used in our test is not greater than 300, 

which means the observations are few. By testing the performance (true α), we can 

determine the role that luck plays in fund performance.  
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Purpose 

Studies on the stock-picking ability of Taiwan’s mutual fund managers are numerous; 

however, most of their sample durations are too short. Moreover, these studies did not 

take luck or the effect of expense into consideration. In this study, we use a much 

longer duration for the evaluation so that the performance of fund managers in the 

bull or bear market will be included. Further, we aim to determine whether Taiwan’s 

fund managers are just lucky or actually skillful as previous findings are inconsistent. 

In this study, we use bootstrapping methods to compare the actual and simulated fund 

returns and determine whether fund managers can do cherry-picking: Are their 

extraordinary performances merely due to luck or simply the misspecification of the 

model? The study of the found performance in the early stage often ignores the 

characteristics of the stocks held by mutual funds. Moreover, a single factor asset 

pricing model, such as CAPM, has long been questioned for its precise evaluation of 

fund performance. Ever since the multi-factor asset pricing model was introduced by 

Merton (1973), researchers began proposing multi-factor models, the most well-

known of which is the three-factor model of Fama and French (1993). In Merton 

(1973), apart from the market portfolio, other additional factors helped explain the 

return and were derived from investors' demand to hedge the uncertainty about future 

investment opportunities. FamaFama and French (1993) put forward the idea of the 

three-factor model based on CAPM, a one-factor model. Besides the market premium 

factor, they added two more explanatory factors, namely, market capitalization and 

book-to-market ratio. Additionally, Carhart (1997) added the momentum factor based 

on the three-factor model to derive a four-factor model. In this study, we use three 

types of models to determine if fund managers are capable of picking stocks.  

The following are the study purposes:  

I. Determine if Taiwan’s equity mutual fund managers are capable of picking 

stocks to affect the actual return. 

II. Discuss the statistical description inferred from misspecification by comparing 

the actual t(α) and the simulated t(α). 

III. Determine if survival bias exists. 
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Structure 

This paper is structured as follows. The first section is the introduction, which 

provides a brief overview of the motivation of this research. The next section is the 

literature review, which discusses the following: (i) effect of the factors on fund 

performance; (ii) evaluation of fund performance; and (iii) mutual funds’ ability on 

picking stocks. The third section is the research methodology that illustrates this 

study’s sample, sample duration, variable definition, and evaluation models and 

methods. The fourth section presents the empirical analysis based on the evaluation 

model and the data collected. Also, the empirical result will be studied, analyze, and 

interpreted. Finally, the last section presents the discussion and conclusion.  
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Literature Review 

In the era when passive investing is becoming increasingly popular, determining 

whether the mangers of active investing funds can pick stocks is essential. However, 

there is no consistent conclusion yet on the stock-picking abilities of fund managers. 

We introduce the studies evaluating fund performance and its factor effects and stock-

picking abilities in chronological order. The first section introduces factors that affect 

the fund’s performance, followed by methods of evaluating fund performance, and 

finally, the empirical studies of stock picking ability. 

 

Factor Effect on Fund Performance 

Sharpe (1964), Lintner (1965), and Mossin (1966) proposed the capital asset pricing 

model (CAPM) to determine the factors than can well explain the stocks’ expected 

return. However, several researchers in the field of asset pricing have consistently 

questioned the precision of CAPM. They believed that a single factor was not rational 

and proved the market risk factor to be insufficient in explaining stocks return.  

 

Size Effect 

Banz (1981) used common stocks quoted on The New York Stock Exchange (NYSE) 

for at least five years from 1926 to 1975 (40 years) as the study samples to examine 

the relationship between market value and return. Empirical results of Banz (1981) 

showBanz (1981) the misspecification of CAPM. On average, the portfolio risk-

adjusted returns of small firms are significantly higher than those of large firms, 

indicating the existence of size effect. 

 

Book-to-market Ratio Effect 

Stattman (1980) showed a significant negative relationship between the U.S. stocks' 

book-to-market ratio (B/M) and their return. By contrast, Barr Rosenberg and 

Lanstein (1984) showed a positive relationship between the two factors using 

common stocks quoted on NYSE, The American Stock Exchange (ASE), The 

National Association of Securities Dealers Automated Quotations (NASDAQ), and 

some other regional exchanges from January 1973 to September 1984 as the study 

samples. Moreover, they used two strategies to examine if excess returns will be 

generated. One of the two strategies is the “book/price” strategy, that is, buying high 
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B/M stocks and selling out low B/M stocks. By using this strategy, investors can earn 

excess returns, which leads Barr Rosenberg and Lanstein (1984) to conclude the 

existence of market inefficiency of NYSE.  

 

Monthly Momentum Effect 

De Bondt and Thaler (1985) used the monthly return of common stocks of NYSE 

from January 1926 to December 1982 as their study data. They test the hypothesis of 

investor overreaction and prove its existence. Empirical results of the study showed 

that the past loser will perform better than the past winner after three years of its 

foundation. Moreover, they found that poorly performing stocks tend to perform 

better than stocks performing well in the same past period of three to five years, 

although the past loser is riskier. Thus, De Bondt and Thaler (1985) proposed the 

strategy of selling out the past winner and buying in the past loser.  

 

Jegadeesh and Titman (1993) used daily data of AMEX and NYSE stocks from 

January 1965 to December 1989 as their research sample. They concluded that buying 

in stocks that performed well in the past and selling those that performed poorly will 

help generate significant excess returns for 3–12 months of holding periods. However, 

they provided a slightly different opinion from that of De Bondt and Thaler (1985). 

Jegadeesh and Titman (1993) proposed the possibility of the market being under-

reactive (over-reactive) to information on the short-term (long-term) prospects of 

companies. Their empirical results showed the delayed-price of stocks is due to the 

market’s under-reaction of firm-specific information, which then leads to the 

conclusion of the existence of the momentum factor.  

 

Meanwhile, Chan, Jegadeesh, and Lakonishok (1996) if the past returns can be used 

to predict future returns because of the underreaction of information on past earning 

news. They used the compounded return of stocks quoted on NYSE, AMEX, and 

NASDAQ from the period of January 1977 to December 1993, and rank stocks based 

on either past returns or a measure of earnings news. Empirical results of Chan et al. 

(1996) showed that low past returns, on average, will continuously happen, indicating 

the existence of the momentum factor.  
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In conclusion, other factors besides the market risk factors affect the performance of 

funds and the adjusted-return of their portfolios. The aforementioned studies provided 

different opinions on the book-to-market(B/M) factor and monthly momentum factor, 

and suggested different strategies to earn the excess return. However, they all support 

the idea of the existence of explanatory factors. 

 

Evaluation of Fund Performance 

Since the establishment of CAPM, the single-factor model has been used to evaluate 

the performance of funds or portfolios. The following are some well-known single-

factor evaluation approaches. 

 

Single Factor 

J. Treynor (1965) proposed the idea of using the tangent of the characteristic line 

(known as SML) to evaluate the performance of funds. He used 20 actual managed 

US funds’ return data to compare the risk-free interest rates. He also used the Dow 

Jones Industrial Average (DJIA) as the benchmark to calculate funds systematic risk 

(β). The tangent of the characteristic line can be written as follows: 

t =  
𝜇−𝜇∗

𝛽
, 

where t denotes the tangent of the characteristic line for the portfolio, μ is the 

expected fund return of the portfolio, 𝜇∗ is the return of fixed income securities (risk-

free interest rate), and β is the systematic risk of the portfolio 

The proposal of J. Treynor (1965) states that the performance of funds can be 

determined by calculating the excess return earned per unit risk. The higher the value, 

the better the fund performs under a certain level of risk. 

 

Meanwhile, Sharpe (1966) introduced a new way to evaluate the performance of 

funds by using 34 U.S. open-ended funds from 1954 to 1963 as the study samples; his 

method is still being broadly used by investors as an important index for evaluating 

portfolios’ or funds’ performance. J. Treynor (1965) fails to consider the non-

systematic risk, whereas Sharpe(1966) proposed the idea of using the standard 

deviation of the portfolio’s excess returns as the risk unit. Sharpe (1966) method for 

evaluating the performance of portfolios can be expressed as follows:  
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Si = 
𝐸𝑖−𝑝𝑡

𝜎𝑖
, 

where Si is the Sharpe ratio of asset i (evaluation index of portfolio performance), Ei 

denotes the expected return, pt is the risk-free interest rate at time t, and σi is the 

standard deviation of the excess return of asset i (predicted risk).  

Sharpe index is also referred to as the reward-to-variability ratio; the higher the value, 

the better the fund performs under a certain level of risk. 

 

Jensen (1968) used 115 U.S. open-ended mutual funds from the period of 1945 to 

1964 as study samples. He used a model that is directly derived from the CAPM 

theory, using α as the evaluation tool for the absolute performance of funds. The 

significance of Jensen α is it was the first time the absolute index was used to evaluate 

the performance of portfolios (funds). As mentioned, the approach of J. Treynor 

(1965) and Sharpe (1966) to evaluate the performance of portfolios (funds) was using 

the relative index rather than the absolute index. 

 

Multi-Factor and The Three-Factor Model 

Using one factor to explain the return of stocks to evaluate fund performance has long 

been questioned by many scholars. For instance, Merton (1973), Ross (1976), and 

Lehmann and Modest (1987) have found that multi-factor asset pricing models are 

more appropriate in explaining the expected return of stocks and evaluating fund 

performance. Meanwhile, Fama and French (1992) impose a framework on the 

relationship between average return and two additional factors (market capitalization 

factor and book-to-market factor). In the studies of Fama and French (1992), common 

stocks of listed companies at NYSE, AMEX, and NASDAQ were used to mimic the 

market portfolio. They examine the relationship between expected returns and multi-

variables, such as market, size, book-to-market(B/M), and price-to-earnings (P/E) 

factors, as well as the leverage. The model of Fama and French (1992) eases the 

average pricing error of CAPM and is more sensitive to measuring the performance of 

portfolios (funds).  
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The Four-Factor Model 

Carhart (1997) added the one-year momentum factor as an explanatory factor based 

on the work of Fama and French (1992) and imposed the famous four-factor model. 

Similar to the contributions of Fama and French (1992), Carhart (1997) also improved 

the pricing error of the three-factor model of Fama and French (1992) . Moreover, his 

model is also more sensitive to measuring the performance of portfolios (funds). 

 

In conclusion, multi-factor models solve the existing problems of the single-factor 

model, such as pricing error. Moreover, multi-factor models are better in explaining 

the returns of securities and more sensitive on measuring the performance of 

portfolios. However, a perfect model explaining the return has not been established 

yet. The factors selected were judged by the researchers, so they are somehow 

subjective.  

 

Mutual Funds Abilities on Picking Stocks  

Most studies discussed the stock-picking ability along with the timing ability. In this 

study, we will only concentrate on determining if the fund managers can pick stocks 

or not. 

 

J. Treynor and Mazuy (1966) use 57 US open-ended mutual funds from 1953 through 

1964 as the study samples; moreover, they used the CAPM and the S&P 500 index to 

test if mutual fund managers can pick stocks to outguess the market. The empirical 

result shows that only one open-ended mutual fund shows a significant result. Overall, 

there is no significant evidence to support the idea that fund managers can pick stocks.  

 

Jensen (1968) concludes that the 115 fund managers selected could not pick stocks. 

As the empirical results show, only 3 of 115 funds have significantly outperformed the 

market. Besides, Jensen (1968) test if fund managers are capable of covering the 

management expense. The empirical results are considerably disheartening: fund 

managers are unable to recoup even just their brokerage commissions. 

 

Meanwhile, using 67 mutual funds’ monthly returns from the period of 1971 to 1979 

as the study samples, Chang and Lewellen (1984) test whether fund managers can 
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pick stocks. Their empirical results showed that only 3 of 67 mutual funds have a 

significant α, implying that the average mutual fund managers at that time cannot pick 

stocks to outperform the market. 

 

Moreover, Henriksson and Merton (1981) used 116 US open-ended mutual funds 

from 1968 to 1981 as the study samples and the S&P500 index as the market portfolio 

to test the existence of cherry-picking skills among mutual fund managers. Their 

empirical result shows only 11 funds with significant positive α. As a whole, mutual 

fund managers are incapable of cherry-picking on stocks.  

 

Grinblatt and Titman (1989) use Jensen's measure to examine if fund managers are 

capable of picking stocks to generate an excess return. Their research sample is 

consist of 157 mutual funds from1975 to 1984. Moreover, their empirical results 

showed that most funds were unable to produce excess returns, implying their 

incapability of cherry-picking on stocks. However, some types of funds, that is, 

growth funds and aggressive growth funds, can still allow them to pick stocks.  

 

The performance measured after costs is rather depressing for the investors of mutual 

funds. Daniel et al. (1997) concluded that only a small amount of funds can 

outperform the market, and their skills are shaded by their management fees, which 

means, overall, they do not have the ability to pick stocks. Daniel et al. (1997) used 

2,500 US mutual funds from the period of 1975–1994 as their research samples. They 

applied a new approach in evaluating the performance of mutual funds by 

constructing benchmarks that have the characteristics of stocks held by the portfolio 

being evaluated. Moreover, they used market capitalization, book-to-market ratio, and 

prior-year return characteristics, such as average style, characteristic timing, and 

characteristic selectivity, as their basis to evaluate fund managers’ ability.  

 

Blake and Timmermann (1998) selected 2,300 UK open-ended mutual funds from 

February 1972 to June 1995 as their study samples. They used a multi-risk factor 

model to examine the performance of funds. Empirical results show some evidence of 

outperforming funds during the first year of issuance, whereas significant evidence 

shows the existence of underperforming funds in the prior period of their termination. 
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On the whole, UK mutual fund managers do not have the skill to pick stocks to 

outperform the market.  

 

H.-L. Chen et al. (2000)using U.S. mutual funds from the 1975–1995 sample period, 

Chen et al. (2000) adopted the characteristic portfolio model to examine the stock 

holdings and trades of mutual funds. The amount of funds at the beginning of 1975 is 

393, and it grows to 2,424 at the beginning of 1995. Their empirical results showed no 

strong evidence of past best-performing fund managers doing better work on picking 

stocks than those past worst-performing fund managers do. Also, H.-L. Chen et al. 

(2000) found that growth-oriented funds can pick stocks and performed better than the 

income-oriented funds, due to their ability to pick undervalued stocks.  

 

Following Daniel et al. (1997), Wermers (2000) constructed characteristic portfolios 

as benchmarks to evaluate the performance of fund managers. Wermers (2000) used 

the data of quarter-holdings, yearly expense ratio, and turnover level over the sample 

period 1975–1994. Moreover, he adopted the four-factor model of Carhart (1997) to 

evaluate the performance of mutual funds by conducting regression work. The 

empirical results of Wermers (2000) show that high turnover funds are capable of 

beating passive funds and can pick stocks. However, the results only support the 

ability of the high turn-over funds, not for all different types of mutual funds. As a 

whole, mutual fund managers do not have the ability to cherry-pick stocks. 

 

Meanwhile, Kosowski et al. (2006) considered luck as an important factor for 

evaluating funds’ performance since it might cause statistic error, and not many 

studies have researched on its influence. Kosowski et al. (2006) used 2,118 mutual 

funds from the period of 1975 to 2002 as their study sample. Moreover, they used the 

bootstrapping method to simulate fund performance to test whether or not the fund 

managers’ extraordinary performances are just due to luck. Their empirical results 

showed that worst-performing funds were not caused by bad luck but the fund 

managers’ ability to pick stocks. Also, like Chen et al. (2000), Kosowski et al. (2006) 

found significant evidence of growth-oriented fund managers capable of cherry-

picking stocks. 
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Cuthbertson et al. (2008) suggest investors hold index funds since they have lower 

transaction costs. By using 935 open-ended mutual funds that were only invested in 

UK equities from April 1975 to December 2002 for performance testing, Cuthbertson 

et al. (2008)conclude the existence of some funds with stock-picking ability. 

However, funds that perform extremely bad were not merely because of bad luck. 

Lucky funds also do exist. 

 

Fama and French (2010) exploited bootstrap simulation to mimic the situation of real 

fund returns and test if all managed funds outperform the market or possess skills to 

outperform the market on an average basis. They used a total of 3,156 actively 

managed U.S. equity funds except for funds that exist for no more than 8 months from 

the period of January 1984 through September 2006 as the research sample. Fama and 

French (2010) conclude that only a few fund managers are capable of outperforming 

the market under the situation of covering their fund costs. Also, by adding back the 

costs of fund expense ratios, evidence has proved the existence of superior and 

inferior fund managers.  

 

L.-H. Chen and Chen (2017) applied the bootstrapping method of Kosowski et al. 

(2006) to evaluate the performance of domestic mutual funds in China by using 434 

Chinese equity mutual funds over the sample period January 2001 to December 2012. 

Their empirical results showed that China’s fund managers can significantly 

outperform the market based on the evaluation of the regression models of Jensen 

(1968) and Carhart (1997). 

 

On the whole, whether mutual fund managers are capable of picking stocks or their 

extraordinary performances were simply due to luck still has not yet reached a 

consensus. Most of the studies, such as that of Jensen (1968), J. Treynor and Mazuy 

(1966), Henriksson and Merton (1981), Chang and Lewellen (1984), Daniel et al. 

(1997), Blake and Timmermann (1998), and Fama and French (2010) conjectured that 

fund managers cannot cherry-pick stocks. By contrast, Grinblatt and Titman (1989), 

H.-L. Chen et al. (2000), Wermers (2000), Cuthbertson et al. (2008), Kosowski et al. 

(2006), and L.-H. Chen and Chen (2017) do believe the existence of some fund 

managers capable of outperforming the market. 
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Research Methodology 

Subjects 

A. Sample Resources 

Our equity mutual fund samples are sourced from Taiwan Economic Journal 

(TEJ) database. We include only active equity mutual funds that invest mainly in 

Taiwan common stocks to determine if equity fund managers perform well enough 

to cover their costs and beat the market. We exclude all the passive equity mutual 

funds and index funds. Thus, we use 240 Taiwan equity mutual funds as the study 

sample. 

B. Sample Duration 

Our sample duration is from January 1995 through February 2020. The TEJ fund 

data start from January 1986, and the multi-factor data start from January 1982. 

However, a datum is missing for the fund database in 1986. Also, to avoid 

statistical bias, we start our test from the beginning of 1995 when more than 30 

funds exist. 

C. Variables Definition and Data Selection 

1. Fund Return 

1) Gross Return (RG,t) 

Gross Return: Net return (one-month ROI at month t) plus 1 1/12 of the 

one-year expense ratio.  

2) Net Return (RN,t) 

Net Return: One-month ROI at month t 

In this study, we use the one-month return of investment (ROI) provided 

by the TEJ database.  

2. Expense Ratio (ERt) 

In this study, the expense ratio includes management fees, transfer taxes, 

custodian fees, and other non-trading activities costs. If data on the expense 

ratio for the fund are missing, we fill it with another fund’s expense ratio 

with similar assets under management (AUM). 

3. Risk-free interest rate (Rf,t) 

In this study, we use 1/12 of the one-year certificate of deposit (CD) interest 

rate of First Commercial Bank.  

4. Market portfolio return (RM,t) 
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RM,t-1: Market portfolio return at month t−1 

In this study, we use market value to weigh TWSE and TPEx stocks to 

construct the following market portfolio:  

RM,t = 
 RM,t−𝑅𝑀,𝑡−1

 RM,t−1
 

5. Size factor return (SMBt) 

Size factor return is the difference between the average return of small and 

big groups; thus, it can also be called the small-cap premium. 

𝑆𝑀𝐵𝑡  =

(𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒 + 𝑆𝑚𝑎𝑙𝑙 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ)
− (𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑁𝑒𝑢𝑡𝑟𝑎𝑙 + 𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ)  

3
 

6. Book-to-market ratio factor return (HMLt) 

 

Book-to-market factor return is the difference between the average returns of 

high and low book-to-market groups. 

𝐻𝑀𝐿𝑡  =

(𝑆𝑚𝑎𝑙𝑙 𝑉𝑎𝑙𝑢𝑒 + 𝐵𝑖𝑔 𝑉𝑎𝑙𝑢𝑒)

− (𝑆𝑚𝑎𝑙𝑙 𝐺𝑟𝑜𝑤𝑡ℎ + 𝐵𝑖𝑔 𝐺𝑟𝑜𝑤𝑡ℎ)  

2
 

7. Monthly moment factor return (MOMt) 

 

Monthly momentum factor return is the difference between the average 

return of well-performing high-momentum groups and poorly performing 

low-momentum groups. 

𝑀𝑂𝑀𝑡  =

(𝑆𝑚𝑎𝑙𝑙 𝐻𝑖𝑔ℎ 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 + 𝐵𝑖𝑔 𝐻𝑖𝑔ℎ 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚)

− (𝑆𝑚𝑎𝑙𝑙 𝐿𝑜𝑤 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 + 𝐵𝑖𝑔 𝐿𝑜𝑤 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚)  

2
 

Brief introduction of the classification of TEJ four factors 

The TEJ multi-factors database provides all four factors of interest, including market 

risk premium, size factor, book-to-market ratio factor, and the momentum factor. 

Similarly to Fama and French (1992), we also excluded financial firms from the 

calculation of multi-factors database because of their high leverage; high leverage has 

a different meaning for financial and nonfinancial firms due to their business models. 

1. The market risk premium factor (RM−Rf) 

TEJ uses the market value to weigh TWSE and TPEx stocks in constructing the 

market portfolio. RM denotes the market portfolio returns, whereas Rf stands for 
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the risk-free interest rate.  

2. Size factor 

TEJ classifies stocks into two size groups at the end of May of each year y. The 

small (big)group includes TWSE and TPEx stocks with May market 

capitalization below (above) the TWSE and TPEx median. 

3. Book-to-market ratio factor 

TEJ classified stocks into the following three book-to-market ratio groups: value 

group (top 30% of TWSE and TPEx B/M), neutral group (middle 40% of TWSE 

and TPEx B/M), and growth group (bottom 30% of TWSE and TPEx B/M). 

Book equity is the net value of the first-quarter financial report, and the market 

capitalization is the market value by the end of May at year y. For B/M data, 

companies with negative net value were excluded. 

4. Momentum factor 

TEJ classified three momentum groups. The monthly momentum return, MOMt, 

is classified by prior return. Moreover, TEJ classifies TWSE and TPEx stocks on 

the average of 12 months’ returns (begins at t-13 and ends by t-2). The upper 

percentiles (30), middle percentiles (31–70), and down percentiles (71–100) 

denote the low, medium, and high momentum groups, respectively. 

5. Intersection of factors (Size and Book-to-market ratio and Size and Momentum) 

1) Size and book-to-market ratio 

Big value: big-group × value-group 

Big neutral: big-group × neutral-group  

Big growth: big-group × growth-group 

Small value: small-group × value-group 

Small neutral: small-group × neutral-group 

Small growth: small-group × growth-group 

2) Size and Momentum 

Big high momentum: big-group × high-momentum group 

Big medium momentum: big-group × medium-momentum group 

Big low momentum: big-group × low-momentum group 

Small high momentum: small-group × high-momentum group 

Small medium momentum: small-group × medium-momentum group 

Small low momentum: small-group × low-momentum group 
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Brief Introduction of Evaluation Models 

A. CAPM 

J. L. Treynor (1961), Sharpe (1964), Lintner (1965) and Mossin (1966) 

independently introduced the well-known Capital Asset Pricing Model, also 

known as CAPM. It was based on the work of Markowitz (1952) who used 

systematic risk (β) as the only key factor to explain the expected return of 

individual stocks. All of the other multi-factor models were based on the concept 

of CAPM. The regression model of the CAPM for evaluating the fund 

performance can be written as follows:  

Ri,t – Rf,t = αi + βi(RM,t – Rf,t) + εi,t 

where RM,t – Rf,t serves as the only explanatory return. 

B. Three-factor model 

Fama and French (1992) first introduced the three-factor model, which was based 

on the work of Merton (1973) and Ross (1976). The following is the regression of 

the three-factor model for evaluating the fund performance:  

Ri,t – Rf,t = αi + βi(RM,t – Rf,t) + siSMBt + hiHMLt + εi,t 

where RM,t – Rf,t, SMBt, and HMLt serve as explanatory returns. 

C. Four-factor model 

The four-factor model is the Fama and French (1992) model extended by Carhart 

(1997). It added a momentum factor to better explain the expected returns of 

stocks. The regression of the four-factor model for evaluating the fund 

performance can be written as follows:  

Ri,t – Rf,t = αi + βi(RM,t – Rf,t) + siSMBt + hiHMLt + miMOMt + εi,t 

where RM,t – Rf,t, SMBt, HMLt, and MOMt serve as the explanatory returns. 

 

Evaluation of the Performance of Taiwan’s Equity Mutual Funds  

A. The Regression Framework 

In this study, we use the Capital Asset Pricing Model (CAPM), the three-factor 

model, and the four-factor model as benchmarks to evaluate Taiwan’s equity 

mutual fund performances. To measure the performances based on different 

benchmarks, we integrate all three regressions into one, but we will show the 

results according to each model. 
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Integrated regression model (1): 

 

Ri,t – Rf,t = αi + βi(RM,t – Rf,t) + siSMBt + hiHMLt + miMOMt + εi,t 

 

In this regression, the variables are defined as follows:  

Ri,t: Returns of fund i at month t 

Rf,t : Risk-free rate at month t(1/12th of the one-year CD interest rate of First 

Commercial Bank) 

RM,t: Returns of the market portfolio at month t(the return on a VW portfolio of 

TWSE and TPEx stocks) 

εi,t: Regression residual at month t 

αi: Average return unexplained by the integrated model for fund i 

βi: Systematic risk value for fund i 

si: Coefficient of market capitalization factor 

hi: Coefficient of the book-to-market ratio factor 

mi: Coefficient of the monthly momentum factor 

SMBt: Size return at month t 

HMLt: Value return at month t 

MOMt: Momentum return at month t 

 

The integrated model is Carhart’s four-factor model, which includes the following 

factors: market risk, market capitalization, book-to-market ratio, and momentum 

factor. The regression without miMOMt is the three-factor model, and the 

regression without siSMBt, hiHMLt, and miMOMt is the one-factor model, also 

known as the CAPM. The most important feature of the integrated regression is it 

allows us to determine the abilities of the fund managers, including the skill of 

picking stocks. The intercept (true α) is the average return left unexplained by the 

integrated model for the fund. By knowing the true α, we can determine how 

skillful a fund manager is. In our study, a positive true α is interpreted as good 

performance; by contrast, a negative true α is interpreted as a bad performance. 

 

B. Regression for VW and EW Portfolio of Active Funds 

Our tests focused on value-weighted (VW) and equal-weighted (EW) returns. In a 
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VW index, stocks are weighted by their market capitalizations, whereas in an EW 

index, all stocks are weighted the same. In a VW portfolio, funds are weighted by 

their assets under management (AUM). We recalculate the weight at the beginning 

of each month, which means the weight is based on the AUM at the beginning of 

each month t or the end of each month t-1, to avoid the return bias. Calculating 

based on AUM at the end of each month would disregard the effect of returns on 

AUM. For example, the AUM of “Fund 1” at the beginning of January is 3 

million. By the end of January, the AUM has grown to 4 million because of the 

surge of the equity price invested by Fund 1. If we calculated based on the amount 

of 4 million, we would have ignored the impact of returns on Fund 1. In an EW 

portfolio, funds are weighted equally. Thus, determining the AUM of each fund is 

unnecessary; simply finding the average of all the returns will do the work. In this 

section, we want to determine each factor’s coefficients in the CAPM, three-factor 

model, and four-factor model, as well as their coefficient of determination. 

Moreover, we determine the two types of α based on two types of returns, namely, 

net return and gross return. They are the return received by the investors and the 

return received before paying the fund’s expense, respectively. 

 

C. Measurement Tests on the Gross Returns 

Gross returns are analyzed to know if fund managers are capable of covering all 

the costs except the expense. By doing so, we can now focus on fund managers’ 

skills. We are still incapable of considering the effect of trading cost since not all 

the funds have reported their trading costs. If we take it into consideration, this 

would inevitably lead to some bias because of an incomparable benchmark. 

Fama and French (2010) used an alternative approach to measure the performance 

based on the gross return of funds. However, doing the same test is impractical 

because of the unavailability of index funds like Vanguard’s index funds, which 

provide index funds based on the factor model, in Taiwan. 

As mentioned, considering trading costs would lead to unfair comparison. 

However, ignoring them will also make us incapable of capturing the pure effects 

of active fund managers' skills. We know that active mutual funds indeed are 

traded more frequently than passive ones. Moreover, active mutual funds usually 

have higher immediacy in trading, which will inevitably increase costs. The 
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importance of the test on gross fund returns is to determine whether fund 

managers have the skill to cover all the costs missed in expense ratio, especially 

the trading costs. 

 

Bootstrapping Simulation 

Brief Introduction of Bootstrapping 

The bootstrapping method, which was first introduced by Efron (1979), is a 

method for performing simulation without knowing the population. Its idea is 

simple: by random resampling, a distribution closed to the population distribution 

will be generated. The basic assumption of bootstrapping is that observations have 

an independent and identical distribution (i.i.d.). Meanwhile, the following are the 

bootstrapping characteristics:  

1) The parameters can still be inferred even if the distribution of the population is 

unknown. 

2) Insufficient statistic problem can be improved by resampling, which will 

produce enough observations to promote the accuracy of the parameter 

estimation.  

 

Bootstrapping Process  

A. Setup 

Following Fama and French (2010), we co-evaluated the benchmark return of 240 

funds. 

The goal of this bootstrapping simulation is to infer about the cross-section of true 

α for Taiwan’s active equity funds. Moreover, we determine if the true α of funds 

is zero, all zero, or non-zero, especially the tails of the cross-section of α 

estimates. 

We will discuss six combinations of cross-sectional α estimates, that is, 

combinations for gross and net returns, CAPM, three factor-factor, and four-factor 

benchmark samples. Therefore, we use the integrated regression model (1) in 

Section 3 to evaluate each fund’s benchmark adjusted gross and net return for the 

CAPM, three-factor model, and four-factor model over the sample period January 

1995 to February 2020. 
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The bootstrapping method used here is to simulate the real-world fund returns in 

which α is zero. First, we used the integrated regression model (1) for the time-

series regression to determine the coefficient of each fund. We then retain the 

coefficients of each fund (βi.si.hi.mi) because we want to preserve the properties of 

each fund. The coefficients being retained vary according to models, for example, 

CAPM retained βi, three-factor models retained βi.si.hi, and four-factor models 

retain βi.si.hi.mi. By subtracting the α obtained from the integrated regression 

model (1), 

Ri,t – Rf,t = α̂i + β̂i(RM,t – Rf,t) + ŝiSMBt + ĥiHMLt + m̂iMOMt +ε̂i,t, we obtain 

the following adjusted integrated model (1): 

Ri,t – Rf,t – α̂i = β̂i(RM,t – Rf,t) + ŝiSMBt + ĥiHMLt + m̂iMOMt +ε̂i,t.  

We then use this model to randomly resample the residuals 302 times. 

Subsequently, we obtain the corresponding sample data (drawn from the 302 

calendar months from January 1995 through February 2020). With the adjusted 

integrated model (1), subtracted fund returns (gross and net returns), and the factor 

data corresponding to the subtracted fund return, we can conduct time-series 

regression again by using the adjusted integrated model(2)  

Ri,t – Rf,t – α̂i = ά𝑖 + β̂i(RM,t – Rf,t) + ŝiSMBt + ĥiHMLt + m̂iMOMt +ε̂i,t  

to obtain a new α value (α)́  for each fund. Remember, the integrated model used 

here will accord to the benchmark (CAPM, three-factor model, and four-factor 

model) we are using. We obtain the new α value (α)́  for 240 equity mutual funds. 

By repeating the above operations 1,000 times, we then converted α to t(α), using 

the following formula:  

 

t(α) = α̂i/[σ(εi)/√T],  

 

where α̂i is the estimated α for each fund, σ(εi) denotes the standard deviation 

for each fund, and t denotes the months of the random sampling (302 months).  

 

As mentioned, our simulation tests for gross and net returns, which has different 

implications in terms of setting true α to zero. For gross return, setting true α to 

zero means all fund managers can produce returns that can cover all costs missed 



22 

 

in the expense ratio. Meanwhile, for the net return, it means all fund managers can 

produce returns that can cover all the costs incurred for the fund. 

 

B. Comparison between the simulated and actual t (ά) 

After obtaining the t (ά) of the population, we then rank the data produced by the 

simulation run in the order of percentile and average the t (α) of different 

percentiles. We can then draw graphs of the cumulative density function of both 

simulated and actual t (ά), and compare the different selected percentiles. 

 

Evaluation of Funds with Random Alpha 

To evaluate if fund managers do possess the ability, we add random alpha to funds 

and use the following model (adjusted integrated model (3)):  

 

Ri,t – Rf,t – α̂i + 𝛼̅𝑠𝑟,𝑖= β̂i(RM,t – Rf,t) + ŝiSMBt + ĥiHMLt + m̂iMOMt +ε̂i,t  

 

The difference between the adjusted integrated models (1) and (3) is that 𝛼̅𝑠𝑟,𝑖 , 𝛼̅𝑠𝑟,𝑖 

is not the mean α for each fund but rather, the randomly drawn scaled-α from a 

normal distribution. This means that α is derived from the integrated regression model 

(1) of all funds and scaled with the ratio of each fund’s (three-factor or four-factor) 

residual standard error to the average standard error of all funds. The simulation 

process for the test in this section is almost the same as the previous one, except that 

we now add α from the normal distribution back to the model. Thus, we use the 

adjusted integrated model (3) to perform random resampling of the residuals 302 

times. We then obtain the corresponding sample data (drawn from the 302 calendar 

months from January 1995 to February 2020). Using the adjusted integrated model 

(3), subtracted fund returns (gross and net returns), and the factor data corresponding 

to the subtracted fund return, we can conduct the time-series regression again by using 

the following adjusted integrated model(4), 

Ri,t – Rf,t – α̂i + 𝛼̅𝑠𝑟,𝑖 = ὰ𝑖 + β̂i(RM,t – Rf,t) + ŝiSMBt + ĥiHMLt + m̂iMOMt +ε̂i,t, 

to obtain a new α value(ὰ𝑖) for each fund. Then, we repeat the operation 1,000 times, 

convert the t(α) conversion, and compare the actual and simulated fund returns.   
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Empirical Analysis 

Our research first delve into the monthly explanatory returns for the CAPM, 

three-factor, and four-factor models. Then, we move on to the estimates of the 

integrated regression model (1) of EW and VW portfolios for gross and net fund 

returns. 

 

The summary statistics for the monthly explanatory returns are presented in 

Table I. As can be seen from Table I, for all four factors, the momentum factor 

(MOMt) has the highest average return, which is approximately 0.29% per month (t = 

0.96), but the size factor (SMBt) has the lowest average return, which is around 

−0.37% per month  

(t = −1.89). For the market risk premium, the average return is negative even though 

we added back the dividend to our data. The negative value is due to the long-term 

coverage of our data, which includes four periods of financial crises.  

 

Table II shows the intercept, coefficient values, and coefficient of determination 

of the integrated regression model (1) for equal-weighted (EW) and value-weighted 

(VW) net and gross returns on the portfolios of Taiwan’s active equity mutual funds 

over the sample period of January 1995 to February 2020. As shown in Table II, the 

market slopes (β) are close to 1.0, ranging from 0.94 to 0.95. These results are not 

surprising because the samples used in this test are funds that are only invested in 

Taiwan’s stocks. However, the SMBt and MOMt slopes are not greater than 0.25, and 

the HMLt slope is even close to zero, ranging from −0.22 to −0.16. Thus, it is fair to 

infer that active funds in Taiwan show little exposure to size, book-to-market, and 

momentum factors. Moreover, the difference between EW and VW portfolio for the 

size, book-to-market, and momentum slopes is not significant. Thus, we can deduct 

that there is no investing tendency between large-sized and small-sized funds. 

 

The intercepts in Table II summarize the average performance of active funds 

relative to the passive benchmarks. The results seem positive for all different types of 

models and returns, and the intercepts of CAPM, three-factor, and four-factor models 

for EW and VW portfolios range from 0.71 to 1.03, with the t-statistics ranging from 

5.03 to 8.40. These results align with the results in previous works. (e.g., Grinblatt and 
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Titman (1989), H.-L. Chen et al. (2000), Wermers (2000), Cuthbertson et al. (2008), 

Kosowski et al. (2006), and L.-H. Chen and Chen (2017)). 

 

Our research was set to analyze the effect of size increase in funds, but as we dig 

into the active funds in Taiwan, we found that the sizes of most funds had a 

decreasing trend. In Figure XIII, the AUM trends of the three top 20 funds were 

shown. Hence, we forsake the examination of the size increase effect in this study. 

 

After knowing the overall performance, we study the simulated results of all 

Taiwan’s actively managed equity mutual funds. This method was conducted because 

not all funds were evaluated on the same basis; in the real world, no funds can last 

forever. Table III and Figures I–VI show the value of t(α) at certain percentiles (Pct) 

and the cumulative distribution of t(α) for actual (Act) and simulated (Sim) net and 

gross fund returns. The results shown in Table III and Figures I–VII reveal that only 

the poorest-performing funds produce t(α) lower than the simulated t(α). There is 

hardly any intersection between simulated t(α) and actual t(α). This is not surprising 

because the simulation runs are based on the assumption of the fund with no α, which 

means no fund manager can pick the right stocks to produce excess returns to beat the 

market. 

 

Table IV and Figures VII–XII are based on the assumption that fund managers 

can generate α. As can be inferred from Table IV and Figure VII–XII, managers who 

perform well do exist in the world of actively managed funds. In the case in which 

fund managers can create alpha, the actual t(α) of net returns for the CAPM model is 

always smaller than the average simulated t(α) after the 14th percentile. Meanwhile, 

for the gross returns of CAPM, those at the 1st–8th,26th–40th, and 44th–65th 

percentile have greater actual t(α). For the net returns of the three-factor and four-

factor models, they are at the 10th and 13th percentile. However, for both gross 

returns of the three-factor and four-factor models, the actual t(α) of the 59th percentile 

is still larger than the simulated t(α).  

 

As shown in Table IV, the value of t(α) of gross return is always greater than the 

net return, regardless of percentile rank. This is a reasonable result because the gross 
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return occurs before the expense, which is impossible to be negative. However, as we 

explore the data of expense ratio, we determine one thing that does not add up. During 

the sample duration, there are no ROI data on some funds yet; however, the expense 

ratio data are already available. Although we exclude such data, the database of 

expense ratio is still questionable. Also, the expense ratio is not a set value and can be 

adjusted by the end of the year based on the performance of funds. This may cause 

hindsight bias and uncertainty with the inference from the results of gross returns. (We 

thank a referee for offering this viewpoint.)  

 

Therefore, we focus on the results of net returns for different models to ascertain 

if fund managers have the skill to outperform the market.  

 

Also, we would like to know if a survival bias exists. Thus, we take a look at the 

simulated t(α) distribution of funds that exist for the full sample duration. As can be 

seen from Tables VII, VIII, and IX, the distribution of the simulation t(α) of the 

survival sample is similar to the distribution of actual t(α) of the full sample. What can 

be inferred from these points is that although inferior and superior fund managers 

exist, funds do not live long enough, probably because their performances fluctuate 

too violently. However, we cannot and we do not have to take a stand on this point 

here. 

 

Conclusion 

From January 1995 to February 2020, the equity mutual fund investors in Taiwan 

realize net and gross returns that outperform the CAPM, three-factor, and four-factor 

models by approximately 0.47%−0.86% per month. This means that, on average, fund 

managers in Taiwan can outperform the market. Also, superior and inferior fund 

managers do exist. Unfortunately, their fund does not last long enough. As 

aforementioned, the sizes for most equity funds become smaller as time goes by. 

 

Fama and French (2010) mentioned that it is difficult to determine whether the 

alpha created by the funds is due to the fund managers’ skill or simply their luck. 

Here, we have the same challenge, especially since not many mutual funds invested in 
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Taiwanese stocks are available. With 240 funds in our full sample, some of them do 

an excellent job of beating the market, but some perform extremely poorly. 

 

We conducted different tests on the net and gross returns. The test on net returns 

is conducted to determine whether fund managers have enough skill to cover costs, 

and it turns out that they did well. There is no intersection between the distribution of 

the three models and that of zero alpha for the net and gross returns. The distribution 

of actual t(α) is almost always right to the distribution of zero alpha.  

 

However, if we only consider those funds that can exist for our full sample 

duration, we will determine that their distribution is almost the same as our full 

sample. The distribution assumed funds to have random alpha; therefore, we can say 

that those fund managers who survive long enough can create positive alpha. This is 

because more than 96% of the simulated survival funds have t(α) greater than 0. 

 

Although we can conclude that fund managers can pick stocks under our conceptual 

framework, some problems remain unsolved. For instance, the sizes of those funds are 

becoming smaller and smaller as time passes by. Moreover, not all funds can survive 

long enough; about 40% of them were already liquidated by the end of February 2020. 

This may be due to investors in Taiwan preferring short-term over long-term 

investments. Further research can therefore be conducted in this area.



 

 

 

Figure I. Simulated and actual cumulative density function of the CAPM t(α) for net 

return, January 1995 to February 2020. 

 

Figure II. Simulated and actual cumulative density function of the three-factors model 

t(α) for net return, January 1995 to February 2020. 
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Figure III. Simulated and actual cumulative density function of the four-factors model 

t(α) for net return, January 1995 to February 2020. 

 

Figure IV. Simulated and actual cumulative density function of the CAPM t(α) for 

gross return, January 1995 to February 2020. 
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Figure V. Simulated and actual cumulative density function of the three-factors model 

t(α) for gross return, January 1995 to February 2020. 

 

Figure VI. Simulated and actual cumulative density function of the four-factors model 

t(α) for gross return, January 1995 to February 2020. 
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Figure VII. Simulated and actual cumulative density function of the CAPM t(α) for 

net return, January 1995 to February 2020. 

 

Figure VIII. Simulated and actual cumulative density function of the three-factor 

model t(α) for net return, January 1995 to February 2020. 
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Figure IX. Simulated and actual cumulative density function of the four-factor model 

t(α) for net return, January 1995 to February 2020. 

 

Figure X. Simulated and actual cumulative density function of the CAPM t(α) for 

gross return, January 1995 to February 2020. 
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Figure XI. Simulated and actual cumulative density function of the three-factor model 

t(α) for gross return, January 1995 to February 2020. 

 

Figure XII. Simulated and actual cumulative density function of the four-factor model 

t(α) for gross return, January 1995 to February 2020. 
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Figure XIII. Trend of Assets Under Management(AUM) of three top 20 Taiwan equity 

mutual funds. 
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Table I 

Summary Statistics for Monthly Explanatory Returns for the CAPM, the Three-Factor 

and Four-Factor Models 

January1995- February 2020 RM-Rf SMB HML MOM 

Average Return -0.25 -0.37 0.04 0.29 

Standard Deviation 6.87 3.41 5.43 5.17 

t-statistic -0.63 -1.90 0.13 0.96 

 

Table II 

Intercept, Coefficient, and Coefficient of Determination of the Integrated Regression 

for Equal-Weighted(EW) and Value-Weighted(VW) Net and Gross Returns on 

Portfolios of Taiwan’s Active Equity Mutual Funds 

Net   α β s h m R2 

  EW Returns 
      

CAPM Coefficient 0.71 0.94 
   

0.87 

  t(Coefficient) 5.03 45.50 
    

3-factors model Coefficient 0.80 0.94 0.22 -0.21 
 

0.91 

  t(Coefficient) 6.51 52.36 5.92 -9.18 
  

4factors model Coefficient 0.77 0.95 0.23 -0.16 0.12 0.91 

  t(Coefficient) 6.49 53.84 6.56 -6.46 4.41 
 

 
VW Returns 

      

CAPM Coefficient 0.76 0.94 
   

0.87 
 

t(Coefficient) 5.30 45.45 
    

3-factors model Coefficient 0.84 0.94 0.20 -0.22 
 

0.91 
 

t(Coefficient) 6.78 52.44 5.42 -9.60 
  

4factors model Coefficient 0.81 0.96 0.22 -0.17 0.11 0.91 

  t(Coefficient) 6.77 53.83 6.03 -6.88 4.31 
 

Gross   α β s h m R2 

  EW Returns 
      

CAPM Coefficient 0.93 0.94 
   

0.94 

  t(Coefficient) 6.61 45.85 
    

3-factors model Coefficient 1.02 0.94 0.22 -0.21 
 

0.95 

  t(Coefficient) 8.31 52.66 5.95 -9.07 
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Table II-Continue 

Gross   α β s h m R2 

  EW Returns 
      

4factors model Coefficient 0.99 0.95 0.23 -0.16 0.12 0.96 

  t(Coefficient) 8.34 54.16 6.59 -6.35 4.42 
 

 
VW Returns 

      

CAPM Coefficient 0.95 0.95 
   

0.94 
 

t(Coefficient) 6.68 45.75 
    

3-factors model Coefficient 1.03 0.94 0.20 -0.22 
 

0.95 
 

t(Coefficient) 8.37 52.70 5.46 -9.50 
  

4factors model Coefficient 1.01 0.96 0.22 -0.17 0.11 0.96 

  t(Coefficient) 8.40 54.10 6.07 -6.79 4.31 
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Table III 

Specific Percentiles of t(α) Estimates for Actual and Simulated Fund Returns: 

Taiwan’s Actively Managed Equity Mutual Funds (January 1995 to February 2020) 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

1 -2.81 -1.96 1 -2.84 -0.79 

2 -2.27 -1.20 2 -2.29 -0.48 

3 -2.04 -1.01 3 -2.05 -0.34 

4 -1.88 -0.91 4 -1.89 -0.19 

5 -1.76 -0.77 5 -1.76 -0.15 

6 -1.66 -0.52 6 -1.66 0.00 

7 -1.57 -0.49 7 -1.57 0.30 

8 -1.49 -0.34 8 -1.49 0.42 

9 -1.42 -0.17 9 -1.42 0.59 

10 -1.35 -0.12 10 -1.36 0.76 

11 -1.29 -0.08 11 -1.30 0.87 

12 -1.24 0.00 12 -1.24 0.92 

13 -1.19 0.06 13 -1.19 1.00 

14 -1.14 0.15 14 -1.14 1.03 

15 -1.09 0.21 15 -1.09 1.23 

16 -1.05 0.39 16 -1.05 1.31 

17 -1.00 0.48 17 -1.01 1.34 

18 -0.96 0.55 18 -0.97 1.61 

19 -0.92 0.60 19 -0.93 1.78 

20 -0.89 0.67 20 -0.89 1.85 

21 -0.85 0.78 21 -0.85 1.89 

22 -0.81 0.88 22 -0.82 1.97 

23 -0.78 1.05 23 -0.78 2.08 

24 -0.75 1.10 24 -0.75 2.16 

25 -0.71 1.14 25 -0.72 2.27 

26 -0.68 1.17 26 -0.69 2.36 

27 -0.65 1.27 27 -0.66 2.47 

28 -0.62 1.33 28 -0.62 2.52 

29 -0.59 1.39 29 -0.59 2.61 

30 -0.56 1.45 30 -0.56 2.67 
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31 -0.53 1.51 31 -0.54 2.71 

Table III-Continue 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

32 -0.50 1.55 32 -0.51 2.76 

33 -0.47 1.57 33 -0.48 2.79 

34 -0.45 1.62 34 -0.45 2.80 

35 -0.42 1.66 35 -0.42 2.81 

36 -0.39 1.78 36 -0.40 2.85 

37 -0.36 1.82 37 -0.37 2.89 

38 -0.34 1.86 38 -0.34 2.94 

39 -0.31 1.91 39 -0.32 2.96 

40 -0.29 1.96 40 -0.29 2.98 

41 -0.26 2.00 41 -0.26 2.99 

42 -0.23 2.04 42 -0.24 3.03 

43 -0.21 2.06 43 -0.21 3.09 

44 -0.18 2.07 44 -0.19 3.18 

45 -0.16 2.08 45 -0.16 3.21 

46 -0.13 2.10 46 -0.14 3.27 

47 -0.10 2.16 47 -0.11 3.32 

48 -0.08 2.18 48 -0.09 3.35 

49 -0.05 2.21 49 -0.06 3.39 

50 -0.03 2.22 50 -0.04 3.40 

51 0.00 2.26 51 -0.01 3.49 

52 0.02 2.30 52 0.01 3.52 

53 0.05 2.32 53 0.04 3.53 

54 0.07 2.42 54 0.06 3.54 

55 0.10 2.43 55 0.09 3.60 

56 0.12 2.46 56 0.11 3.65 

57 0.15 2.48 57 0.14 3.70 

58 0.17 2.55 58 0.16 3.73 

59 0.20 2.61 59 0.19 3.78 

60 0.22 2.66 60 0.21 3.83 

61 0.25 2.70 61 0.24 3.86 

62 0.28 2.78 62 0.26 3.93 
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63 0.30 2.84 63 0.29 3.95 

64 0.33 2.85 64 0.32 3.97 

Table III-Continue 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

65 0.35 2.87 65 0.34 3.98 

66 0.38 2.92 66 0.37 4.00 

67 0.41 2.94 67 0.40 4.03 

68 0.44 2.96 68 0.43 4.05 

69 0.46 2.97 69 0.45 4.10 

70 0.49 3.02 70 0.48 4.14 

71 0.52 3.13 71 0.51 4.18 

72 0.55 3.17 72 0.54 4.20 

73 0.58 3.18 73 0.57 4.21 

74 0.61 3.22 74 0.60 4.29 

75 0.64 3.24 75 0.63 4.37 

76 0.67 3.29 76 0.66 4.40 

77 0.71 3.31 77 0.69 4.41 

78 0.74 3.38 78 0.73 4.42 

79 0.77 3.42 79 0.76 4.46 

80 0.81 3.50 80 0.79 4.55 

81 0.84 3.52 81 0.83 4.66 

82 0.88 3.56 82 0.87 4.69 

83 0.92 3.61 83 0.90 4.96 

84 0.96 3.65 84 0.94 5.01 

85 1.00 3.71 85 0.98 5.03 

86 1.04 3.81 86 1.02 5.07 

87 1.08 3.84 87 1.07 5.11 

88 1.13 3.93 88 1.11 5.15 

89 1.18 4.00 89 1.16 5.21 

90 1.23 4.03 90 1.21 5.29 

91 1.29 4.08 91 1.27 5.41 

92 1.34 4.17 92 1.33 5.53 

93 1.41 4.21 93 1.40 5.55 

94 1.48 4.35 94 1.47 5.59 
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95 1.57 4.70 95 1.55 5.70 

96 1.66 4.75 96 1.65 5.96 

97 1.78 4.83 97 1.76 6.21 

Table III-Continue 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

98 1.92 4.90 98 1.91 6.40 

99 2.12 5.21 99 2.11 7.72 

Table III-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

1 -2.82 -1.62 1 -2.81 -0.92 

2 -2.28 -0.97 2 -2.27 -0.67 

3 -2.05 -0.83 3 -2.05 -0.37 

4 -1.89 -0.67 4 -1.89 0.05 

5 -1.77 -0.32 5 -1.77 0.25 

6 -1.66 -0.23 6 -1.66 0.53 

7 -1.57 -0.10 7 -1.57 0.64 

8 -1.49 -0.06 8 -1.49 0.79 

9 -1.42 -0.03 9 -1.42 0.83 

10 -1.36 0.00 10 -1.36 0.93 

11 -1.30 0.01 11 -1.30 1.00 

12 -1.24 0.11 12 -1.24 1.04 

13 -1.19 0.16 13 -1.19 1.09 

14 -1.14 0.27 14 -1.15 1.27 

15 -1.09 0.45 15 -1.10 1.32 

16 -1.05 0.49 16 -1.05 1.44 

17 -1.00 0.67 17 -1.01 1.73 

18 -0.96 0.87 18 -0.97 1.83 

19 -0.92 1.03 19 -0.93 2.01 

20 -0.88 1.19 20 -0.89 2.11 

21 -0.85 1.26 21 -0.86 2.24 

22 -0.81 1.35 22 -0.82 2.43 

23 -0.78 1.39 23 -0.78 2.66 

24 -0.74 1.50 24 -0.75 2.85 
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25 -0.71 1.60 25 -0.72 2.93 

26 -0.68 1.75 26 -0.68 3.02 

27 -0.65 1.90 27 -0.65 3.08 

28 -0.62 1.94 28 -0.62 3.14 

Table III-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

29 -0.59 1.97 29 -0.59 3.27 

30 -0.56 2.00 30 -0.56 3.31 

31 -0.53 2.07 31 -0.53 3.34 

32 -0.50 2.14 32 -0.50 3.36 

33 -0.48 2.21 33 -0.48 3.39 

34 -0.45 2.23 34 -0.45 3.47 

35 -0.42 2.32 35 -0.42 3.54 

36 -0.39 2.34 36 -0.39 3.56 

37 -0.37 2.36 37 -0.37 3.63 

38 -0.34 2.41 38 -0.34 3.68 

39 -0.31 2.47 39 -0.31 3.71 

40 -0.29 2.52 40 -0.29 3.78 

41 -0.26 2.58 41 -0.26 3.86 

42 -0.24 2.64 42 -0.24 3.92 

43 -0.21 2.69 43 -0.21 3.95 

44 -0.19 2.69 44 -0.19 3.96 

45 -0.16 2.73 45 -0.16 3.99 

46 -0.14 2.76 46 -0.14 4.01 

47 -0.11 2.81 47 -0.11 4.06 

48 -0.09 2.90 48 -0.09 4.12 

49 -0.06 2.99 49 -0.06 4.16 

50 -0.04 3.07 50 -0.04 4.24 

51 -0.01 3.11 51 -0.01 4.25 

52 0.01 3.15 52 0.01 4.29 

53 0.04 3.21 53 0.04 4.35 

54 0.06 3.23 54 0.06 4.39 

55 0.09 3.24 55 0.09 4.44 

56 0.11 3.26 56 0.11 4.45 
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57 0.14 3.28 57 0.14 4.52 

58 0.17 3.37 58 0.16 4.58 

59 0.19 3.39 59 0.19 4.63 

60 0.22 3.49 60 0.21 4.65 

61 0.24 3.51 61 0.24 4.67 

Table III-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

62 0.27 3.54 62 0.26 4.71 

63 0.29 3.56 63 0.29 4.74 

64 0.32 3.59 64 0.32 4.76 

65 0.35 3.64 65 0.34 4.80 

66 0.37 3.65 66 0.37 4.89 

67 0.40 3.66 67 0.40 4.92 

68 0.43 3.69 68 0.42 4.94 

69 0.46 3.71 69 0.45 4.95 

70 0.49 3.74 70 0.48 4.97 

71 0.51 3.78 71 0.51 5.05 

72 0.54 3.86 72 0.54 5.12 

73 0.57 3.92 73 0.57 5.16 

74 0.60 4.04 74 0.60 5.26 

75 0.63 4.15 75 0.63 5.30 

76 0.66 4.21 76 0.66 5.39 

77 0.70 4.27 77 0.69 5.44 

78 0.73 4.30 78 0.72 5.47 

79 0.76 4.32 79 0.76 5.54 

80 0.80 4.36 80 0.79 5.58 

81 0.83 4.37 81 0.83 5.61 

82 0.87 4.40 82 0.86 5.63 

83 0.91 4.48 83 0.90 5.68 

84 0.95 4.53 84 0.94 5.76 

85 0.99 4.58 85 0.98 5.80 

86 1.03 4.63 86 1.02 5.86 

87 1.07 4.65 87 1.06 5.88 

88 1.12 4.69 88 1.11 6.05 
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89 1.17 4.79 89 1.16 6.12 

90 1.22 4.81 90 1.21 6.15 

91 1.28 4.96 91 1.27 6.25 

92 1.34 5.04 92 1.33 6.37 

93 1.41 5.06 93 1.40 6.48 

94 1.48 5.13 94 1.47 6.72 

Table III-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

95 1.56 5.28 95 1.55 6.87 

96 1.66 5.55 96 1.65 6.94 

97 1.78 5.67 97 1.77 7.11 

98 1.92 5.85 98 1.91 7.37 

99 2.13 6.22 99 2.13 7.91 

Table III-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

1 -2.89 -1.72 1 -2.88 -1.24 

2 -2.33 -1.25 2 -2.32 -0.84 

3 -2.09 -1.21 3 -2.08 -0.52 

4 -1.92 -1.04 4 -1.92 -0.03 

5 -1.79 -0.81 5 -1.80 0.06 

6 -1.69 -0.65 6 -1.69 0.11 

7 -1.60 -0.44 7 -1.60 0.36 

8 -1.52 -0.29 8 -1.52 0.44 

9 -1.45 -0.21 9 -1.45 0.54 

10 -1.38 -0.09 10 -1.39 0.75 

11 -1.32 -0.05 11 -1.33 0.81 

12 -1.27 0.00 12 -1.27 0.84 

13 -1.21 0.00 13 -1.22 0.98 

14 -1.16 0.08 14 -1.17 1.05 

15 -1.12 0.30 15 -1.12 1.16 

16 -1.07 0.43 16 -1.08 1.36 

17 -1.03 0.60 17 -1.03 1.45 

18 -0.99 0.67 18 -0.99 1.50 
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19 -0.95 0.88 19 -0.95 1.62 

20 -0.91 0.96 20 -0.91 1.69 

21 -0.87 1.00 21 -0.88 1.95 

22 -0.84 1.01 22 -0.84 2.05 

23 -0.80 1.03 23 -0.81 2.18 

24 -0.77 1.12 24 -0.77 2.30 

25 -0.74 1.17 25 -0.74 2.45 

Table III-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

26 -0.71 1.21 26 -0.71 2.54 

27 -0.67 1.33 27 -0.68 2.66 

28 -0.64 1.45 28 -0.64 2.88 

29 -0.61 1.52 29 -0.61 2.98 

30 -0.58 1.78 30 -0.58 3.06 

31 -0.55 1.84 31 -0.55 3.18 

32 -0.52 1.92 32 -0.53 3.22 

33 -0.49 1.98 33 -0.50 3.23 

34 -0.47 2.07 34 -0.47 3.28 

35 -0.44 2.10 35 -0.44 3.44 

36 -0.41 2.17 36 -0.41 3.47 

37 -0.38 2.18 37 -0.39 3.50 

38 -0.36 2.22 38 -0.36 3.56 

39 -0.33 2.26 39 -0.33 3.61 

40 -0.30 2.32 40 -0.31 3.67 

41 -0.28 2.40 41 -0.28 3.73 

42 -0.25 2.47 42 -0.26 3.76 

43 -0.23 2.57 43 -0.23 3.80 

44 -0.20 2.63 44 -0.20 3.84 

45 -0.17 2.70 45 -0.18 3.90 

46 -0.15 2.73 46 -0.15 3.92 

47 -0.12 2.78 47 -0.13 3.95 

48 -0.10 2.82 48 -0.10 3.96 

49 -0.07 2.85 49 -0.08 4.03 

50 -0.05 2.90 50 -0.05 4.08 
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51 -0.03 2.95 51 -0.03 4.10 

52 0.00 3.03 52 0.00 4.22 

53 0.02 3.06 53 0.02 4.24 

54 0.05 3.09 54 0.05 4.29 

55 0.08 3.13 55 0.07 4.35 

56 0.10 3.15 56 0.10 4.41 

57 0.13 3.19 57 0.13 4.43 

58 0.15 3.24 58 0.15 4.46 

Table III-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

59 0.18 3.28 59 0.18 4.46 

60 0.20 3.31 60 0.20 4.49 

61 0.23 3.38 61 0.23 4.51 

62 0.25 3.45 62 0.25 4.59 

63 0.28 3.46 63 0.28 4.64 

64 0.31 3.50 64 0.31 4.68 

65 0.33 3.51 65 0.33 4.71 

66 0.36 3.53 66 0.36 4.75 

67 0.39 3.54 67 0.39 4.78 

68 0.41 3.56 68 0.41 4.81 

69 0.44 3.57 69 0.44 4.85 

70 0.47 3.64 70 0.47 4.90 

71 0.50 3.71 71 0.50 4.93 

72 0.53 3.78 72 0.53 5.02 

73 0.56 3.83 73 0.56 5.08 

74 0.59 3.92 74 0.59 5.14 

75 0.62 4.03 75 0.62 5.20 

76 0.65 4.07 76 0.65 5.23 

77 0.68 4.10 77 0.68 5.29 

78 0.71 4.16 78 0.71 5.33 

79 0.75 4.18 79 0.75 5.38 

80 0.78 4.21 80 0.78 5.43 

81 0.82 4.25 81 0.82 5.44 

82 0.85 4.28 82 0.85 5.51 
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83 0.89 4.34 83 0.89 5.58 

84 0.93 4.39 84 0.93 5.67 

85 0.97 4.42 85 0.97 5.72 

86 1.01 4.48 86 1.01 5.77 

87 1.06 4.50 87 1.05 5.80 

88 1.10 4.53 88 1.10 5.96 

89 1.15 4.63 89 1.15 6.04 

90 1.21 4.70 90 1.20 6.05 

91 1.26 4.77 91 1.26 6.12 

Table III-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

92 1.33 4.91 92 1.32 6.26 

93 1.39 4.93 93 1.39 6.41 

94 1.47 5.01 94 1.47 6.47 

95 1.55 5.17 95 1.55 6.70 

96 1.65 5.42 96 1.65 6.82 

97 1.76 5.66 97 1.77 7.03 

98 1.91 5.75 98 1.91 7.21 

99 2.12 6.17 99 2.13 7.67 
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Table IV 

Specific Percentiles of t(α) Estimates for Actual and Simulated Fund Returns with 

Injected Scale Random α: Taiwan’s Actively Managed Equity Mutual Funds (January 

1995 to February 2020) 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

1 -32.05 -1.59 1 -20.01 -1.59 

2 -12.79 -1.09 2 -7.16 -1.09 

3 -6.97 -1.00 3 -2.74 -1.00 

4 -5.51 -0.82 4 -1.92 -0.82 

5 -4.38 -0.65 5 -1.34 -0.65 

6 -3.27 -0.51 6 -0.74 -0.51 

7 -2.26 -0.44 7 -0.14 -0.44 

8 -1.59 -0.31 8 0.32 -0.31 

9 -1.11 -0.15 9 0.64 -0.15 

10 -0.75 -0.11 10 0.88 -0.11 

11 -0.47 -0.02 11 1.07 -0.02 

12 -0.23 0.00 12 1.22 0.00 

13 -0.04 0.06 13 1.35 0.06 

14 0.13 0.15 14 1.47 0.15 

15 0.28 0.21 15 1.57 0.21 

16 0.41 0.39 16 1.67 0.39 

17 0.52 0.48 17 1.75 0.48 

18 0.63 0.55 18 1.83 0.55 

19 0.73 0.60 19 1.91 0.60 

20 0.82 0.67 20 1.98 0.67 

21 0.91 0.78 21 2.05 0.78 

22 0.98 0.88 22 2.11 0.88 

23 1.06 1.05 23 2.17 1.05 

24 1.13 1.10 24 2.23 1.10 

25 1.19 1.14 25 2.29 1.14 

26 1.26 1.17 26 2.34 1.17 

27 1.32 1.27 27 2.39 1.27 

28 1.38 1.33 28 2.44 1.33 
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29 1.44 1.39 29 2.49 1.39 

Table IV-Continue 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

30 1.49 1.45 30 2.54 1.45 

31 1.55 1.51 31 2.58 1.51 

32 1.60 1.55 32 2.63 1.55 

33 1.65 1.57 33 2.67 1.57 

34 1.70 1.62 34 2.72 1.62 

35 1.75 1.66 35 2.76 1.66 

36 1.80 1.78 36 2.81 1.78 

37 1.84 1.82 37 2.85 1.82 

38 1.89 1.86 38 2.89 1.86 

39 1.94 1.91 39 2.93 1.91 

40 1.98 1.96 40 2.97 1.96 

41 2.02 2.00 41 3.01 2.00 

42 2.07 2.04 42 3.05 2.04 

43 2.11 2.06 43 3.09 2.06 

44 2.15 2.07 44 3.13 2.07 

45 2.19 2.08 45 3.17 2.08 

46 2.23 2.10 46 3.21 2.10 

47 2.27 2.16 47 3.25 2.16 

48 2.31 2.18 48 3.29 2.18 

49 2.35 2.21 49 3.33 2.21 

50 2.39 2.22 50 3.37 2.22 

51 2.43 2.26 51 3.41 2.26 

52 2.47 2.30 52 3.45 2.30 

53 2.51 2.32 53 3.49 2.32 

54 2.54 2.42 54 3.53 2.42 

55 2.58 2.43 55 3.57 2.43 

56 2.62 2.46 56 3.61 2.46 

57 2.66 2.48 57 3.65 2.48 

58 2.70 2.55 58 3.68 2.55 

59 2.74 2.61 59 3.73 2.61 

60 2.78 2.66 60 3.77 2.66 
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61 2.82 2.70 61 3.81 2.70 

62 2.86 2.78 62 3.85 2.78 

Table IV-Continue 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

63 2.90 2.84 63 3.89 2.84 

64 2.94 2.85 64 3.93 2.85 

65 2.98 2.87 65 3.98 2.87 

66 3.02 2.92 66 4.02 2.92 

67 3.06 2.94 67 4.06 2.94 

68 3.11 2.96 68 4.11 2.96 

69 3.15 2.97 69 4.15 2.97 

70 3.19 3.02 70 4.20 3.02 

71 3.24 3.13 71 4.25 3.13 

72 3.28 3.17 72 4.30 3.17 

73 3.33 3.18 73 4.35 3.18 

74 3.38 3.22 74 4.40 3.22 

75 3.43 3.24 75 4.45 3.24 

76 3.47 3.29 76 4.51 3.29 

77 3.53 3.31 77 4.57 3.31 

78 3.58 3.38 78 4.63 3.38 

79 3.63 3.42 79 4.69 3.42 

80 3.69 3.50 80 4.76 3.50 

81 3.75 3.52 81 4.83 3.52 

82 3.81 3.56 82 4.90 3.56 

83 3.88 3.61 83 4.98 3.61 

84 3.95 3.65 84 5.06 3.65 

85 4.02 3.71 85 5.15 3.71 

86 4.10 3.81 86 5.25 3.81 

87 4.18 3.84 87 5.35 3.84 

88 4.27 3.93 88 5.47 3.93 

89 4.37 4.00 89 5.60 4.00 

90 4.49 4.03 90 5.76 4.03 

91 4.62 4.08 91 5.94 4.08 

92 4.77 4.17 92 6.16 4.17 
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93 4.94 4.21 93 6.43 4.21 

94 5.16 4.35 94 6.78 4.35 

95 5.42 4.70 95 7.22 4.70 

Table IV-Continue 

CAPM-Net Returns   CAPM-Gross Returns   

Pct Sim Act Pct Sim Act 

96 5.76 4.75 96 7.77 4.75 

97 6.17 4.83 97 8.47 4.83 

98 6.73 4.90 98 9.52 4.90 

99 7.62 5.21 99 11.61 5.21 

Table IV-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

1 -37.09 -1.59 1 -25.66 -1.59 

2 -11.42 -1.09 2 -9.54 -1.09 

3 -4.62 -1.00 3 -3.29 -1.00 

4 -3.06 -0.82 4 -1.17 -0.82 

5 -2.20 -0.65 5 0.09 -0.65 

6 -1.60 -0.51 6 0.69 -0.51 

7 -1.14 -0.44 7 1.04 -0.44 

8 -0.77 -0.31 8 1.29 -0.31 

9 -0.45 -0.15 9 1.48 -0.15 

10 -0.16 -0.11 10 1.65 -0.11 

11 0.10 -0.02 11 1.79 -0.02 

12 0.33 0.00 12 1.92 0.00 

13 0.53 0.06 13 2.03 0.06 

14 0.71 0.15 14 2.13 0.15 

15 0.87 0.21 15 2.23 0.21 

16 1.01 0.39 16 2.33 0.39 

17 1.14 0.48 17 2.41 0.48 

18 1.26 0.55 18 2.49 0.55 

19 1.37 0.60 19 2.57 0.60 

20 1.47 0.67 20 2.65 0.67 

21 1.55 0.78 21 2.72 0.78 

22 1.64 0.88 22 2.79 0.88 
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23 1.72 1.05 23 2.85 1.05 

24 1.80 1.10 24 2.92 1.10 

25 1.87 1.14 25 2.98 1.14 

26 1.94 1.17 26 3.04 1.17 

Table IV-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

27 2.01 1.27 27 3.10 1.27 

28 2.07 1.33 28 3.15 1.33 

29 2.13 1.39 29 3.21 1.39 

30 2.20 1.45 30 3.26 1.45 

31 2.25 1.51 31 3.32 1.51 

32 2.31 1.55 32 3.37 1.55 

33 2.36 1.57 33 3.42 1.57 

34 2.42 1.62 34 3.47 1.62 

35 2.47 1.66 35 3.52 1.66 

36 2.52 1.78 36 3.57 1.78 

37 2.57 1.82 37 3.61 1.82 

38 2.62 1.86 38 3.66 1.86 

39 2.67 1.91 39 3.71 1.91 

40 2.72 1.96 40 3.75 1.96 

41 2.76 2.00 41 3.80 2.00 

42 2.81 2.04 42 3.85 2.04 

43 2.85 2.06 43 3.89 2.06 

44 2.90 2.07 44 3.94 2.07 

45 2.94 2.08 45 3.98 2.08 

46 2.98 2.10 46 4.03 2.10 

47 3.03 2.16 47 4.07 2.16 

48 3.07 2.18 48 4.12 2.18 

49 3.12 2.21 49 4.16 2.21 

50 3.16 2.22 50 4.21 2.22 

51 3.20 2.26 51 4.25 2.26 

52 3.25 2.30 52 4.29 2.30 

53 3.29 2.32 53 4.34 2.32 

54 3.33 2.42 54 4.38 2.42 
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55 3.38 2.43 55 4.43 2.43 

56 3.42 2.46 56 4.47 2.46 

57 3.46 2.48 57 4.52 2.48 

58 3.50 2.55 58 4.56 2.55 

59 3.55 2.61 59 4.61 2.61 

Table IV-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

60 3.59 2.66 60 4.66 2.66 

61 3.64 2.70 61 4.70 2.70 

62 3.68 2.78 62 4.75 2.78 

63 3.73 2.84 63 4.80 2.84 

64 3.77 2.85 64 4.85 2.85 

65 3.82 2.87 65 4.90 2.87 

66 3.86 2.92 66 4.95 2.92 

67 3.91 2.94 67 5.00 2.94 

68 3.96 2.96 68 5.05 2.96 

69 4.01 2.97 69 5.10 2.97 

70 4.06 3.02 70 5.16 3.02 

71 4.11 3.13 71 5.21 3.13 

72 4.16 3.17 72 5.27 3.17 

73 4.21 3.18 73 5.33 3.18 

74 4.27 3.22 74 5.39 3.22 

75 4.32 3.24 75 5.46 3.24 

76 4.38 3.29 76 5.53 3.29 

77 4.44 3.31 77 5.60 3.31 

78 4.50 3.38 78 5.67 3.38 

79 4.56 3.42 79 5.75 3.42 

80 4.63 3.50 80 5.84 3.50 

81 4.70 3.52 81 5.92 3.52 

82 4.77 3.56 82 6.02 3.56 

83 4.84 3.61 83 6.12 3.61 

84 4.92 3.65 84 6.23 3.65 

85 5.01 3.71 85 6.35 3.71 

86 5.10 3.81 86 6.48 3.81 
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87 5.20 3.84 87 6.64 3.84 

88 5.31 3.93 88 6.81 3.93 

89 5.44 4.00 89 7.02 4.00 

90 5.58 4.03 90 7.25 4.03 

91 5.75 4.08 91 7.54 4.08 

92 5.95 4.17 92 7.92 4.17 

Table IV-Continue 

3factors-Net Returns 
 

3factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

93 6.20 4.21 93 8.41 4.21 

94 6.53 4.35 94 9.09 4.35 

95 6.98 4.70 95 9.95 4.70 

96 7.74 4.75 96 10.89 4.75 

97 8.75 4.83 97 12.12 4.83 

98 9.83 4.90 98 13.81 4.90 

99 11.17 5.21 99 16.23 5.21 

Table IV-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

1 -37.35 -1.59 1 -25.14 -1.59 

2 -13.03 -1.09 2 -16.94 -1.09 

3 -7.28 -1.00 3 -4.35 -1.00 

4 -4.83 -0.82 4 -1.40 -0.82 

5 -3.60 -0.65 5 -0.38 -0.65 

6 -2.74 -0.51 6 0.16 -0.51 

7 -2.14 -0.44 7 0.56 -0.44 

8 -1.66 -0.31 8 0.85 -0.31 

9 -1.25 -0.15 9 1.09 -0.15 

10 -0.88 -0.11 10 1.29 -0.11 

11 -0.56 -0.02 11 1.46 -0.02 

12 -0.26 0.00 12 1.61 0.00 

13 -0.01 0.06 13 1.74 0.06 

14 0.22 0.15 14 1.86 0.15 

15 0.43 0.21 15 1.98 0.21 

16 0.60 0.39 16 2.08 0.39 
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17 0.76 0.48 17 2.18 0.48 

18 0.90 0.55 18 2.27 0.55 

19 1.03 0.60 19 2.36 0.60 

20 1.14 0.67 20 2.44 0.67 

21 1.25 0.78 21 2.52 0.78 

22 1.35 0.88 22 2.59 0.88 

23 1.44 1.05 23 2.66 1.05 

Table IV-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

24 1.52 1.10 24 2.73 1.10 

25 1.60 1.14 25 2.79 1.14 

26 1.68 1.17 26 2.86 1.17 

27 1.75 1.27 27 2.92 1.27 

28 1.82 1.33 28 2.98 1.33 

29 1.88 1.39 29 3.04 1.39 

30 1.94 1.45 30 3.10 1.45 

31 2.00 1.51 31 3.15 1.51 

32 2.06 1.55 32 3.20 1.55 

33 2.12 1.57 33 3.26 1.57 

34 2.18 1.62 34 3.31 1.62 

35 2.23 1.66 35 3.36 1.66 

36 2.28 1.78 36 3.41 1.78 

37 2.33 1.82 37 3.46 1.82 

38 2.39 1.86 38 3.51 1.86 

39 2.44 1.91 39 3.56 1.91 

40 2.49 1.96 40 3.60 1.96 

41 2.54 2.00 41 3.65 2.00 

42 2.58 2.04 42 3.70 2.04 

43 2.63 2.06 43 3.74 2.06 

44 2.68 2.07 44 3.79 2.07 

45 2.73 2.08 45 3.84 2.08 

46 2.77 2.10 46 3.88 2.10 

47 2.81 2.16 47 3.93 2.16 

48 2.86 2.18 48 3.97 2.18 
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49 2.91 2.21 49 4.01 2.21 

50 2.95 2.22 50 4.06 2.22 

51 3.00 2.26 51 4.10 2.26 

52 3.04 2.30 52 4.15 2.30 

53 3.09 2.32 53 4.19 2.32 

54 3.13 2.42 54 4.23 2.42 

55 3.18 2.43 55 4.28 2.43 

56 3.22 2.46 56 4.32 2.46 

Table IV-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

57 3.26 2.48 57 4.37 2.48 

58 3.31 2.55 58 4.42 2.55 

59 3.35 2.61 59 4.46 2.61 

60 3.39 2.66 60 4.51 2.66 

61 3.44 2.70 61 4.56 2.70 

62 3.48 2.78 62 4.60 2.78 

63 3.53 2.84 63 4.65 2.84 

64 3.57 2.85 64 4.70 2.85 

65 3.62 2.87 65 4.75 2.87 

66 3.67 2.92 66 4.80 2.92 

67 3.71 2.94 67 4.85 2.94 

68 3.76 2.96 68 4.90 2.96 

69 3.81 2.97 69 4.96 2.97 

70 3.86 3.02 70 5.01 3.02 

71 3.91 3.13 71 5.07 3.13 

72 3.96 3.17 72 5.13 3.17 

73 4.01 3.18 73 5.18 3.18 

74 4.07 3.22 74 5.25 3.22 

75 4.12 3.24 75 5.31 3.24 

76 4.18 3.29 76 5.37 3.29 

77 4.24 3.31 77 5.44 3.31 

78 4.30 3.38 78 5.51 3.38 

79 4.36 3.42 79 5.59 3.42 

80 4.43 3.50 80 5.67 3.50 
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81 4.50 3.52 81 5.75 3.52 

82 4.57 3.56 82 5.84 3.56 

83 4.64 3.61 83 5.94 3.61 

84 4.72 3.65 84 6.05 3.65 

85 4.81 3.71 85 6.16 3.71 

86 4.90 3.81 86 6.29 3.81 

87 5.00 3.84 87 6.43 3.84 

88 5.10 3.93 88 6.59 3.93 

89 5.22 4.00 89 6.78 4.00 

Table IV-Continue 

4factors-Net Returns 
 

4factors-Gross Returns 
 

Pct Sim Act Pct Sim Act 

90 5.36 4.03 90 6.99 4.03 

91 5.52 4.08 91 7.25 4.08 

92 5.71 4.17 92 7.57 4.17 

93 5.94 4.21 93 7.97 4.21 

94 6.26 4.35 94 8.52 4.35 

95 6.76 4.70 95 9.32 4.70 

96 7.68 4.75 96 10.37 4.75 

97 8.91 4.83 97 11.36 4.83 

98 9.88 4.90 98 12.44 4.90 

99 10.92 5.21 99 14.31 5.21 
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