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Abstract

Since the establishment of the first open-end fund in 2001, the development of
China’s fund industry has never stopped. In the development process of nearly
20 years, people pay attention to the problems related to the fund, which are
always the same in many fund products, how to identify the value of invest-
ment, which can make investors’ investment income optimal, and how to eva-
luate the fund’s performance. It is very important to evaluate the return of the
fund. But in fact, the performance of the open-end fund is mainly affected by
the fund manager and the fund’s own luck. The evaluation of the fund needs
a more complete and comprehensive consideration. Based on some fund
performance evaluation literature at home and abroad, this paper studies the
large-scale stock fund in China, divides the sample database into index fund
and active fund, and observes the influence of fund’s luck component on their
performance respectively, and uses three models to fit, in order to consider
the different ways of market interpretation of different models Different ex-
planations of fund performance luck. The bootstrap method is used to simu-
late the effect of luck component of fund performance. Based on the four-factor
model of Carhart, the sustainability of fund performance is considered by al-
pha ranking method. According to the empirical situation of the two kinds of
funds, this paper analyzes the technical situation of the fund managers and
the actual impact of fortuitous factors on the fund performance level, and then
puts forward relevant suggestions for the participants of the fund market.
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1. Introduction

In the current public fund market, the main reason is that the stock fund can
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bring more excess returns, which is one of the factors considered in determining
the scope of fund research. In addition, there are many researches on fund per-
formance at home and abroad for active funds, but few for index funds. This
paper makes the same empirical analysis on both types of funds, but the stock
index funds are the main part of the sample. Index fund is more controllable for
small and medium-sized investors, and requires less professional skills, so the
effect is broader.

Through the performance evaluation of open-end stock funds, the main fac-
tors reflecting the fund’s excess return are measured, which can make investors
obtain more practical financial tools, provide more rational reference for them
in pursuit of higher excess return, and then reduce investment risk. And for
fund companies and fund managers, accurate evaluation of fund performance
can also make them provide reference opinions when designing fund products
and making investment direction, and then adjust investment plans to obtain
higher returns. Furthermore, for the whole securities market, the correct analysis
of the performance characteristics of the fund can also provide reference for the
government to formulate and issue reasonable relevant policies, and then achieve
effective supervision of the market, and promote the healthy development of
China’s securities market.

The structure of this paper is first through the performance evaluation me-
thods of open-end funds and the research of fund performance affected by luck,
then builds a model to understand the situation of China’s open-end fund mar-
ket. In this paper, CAPM model, FFC four-factor model and CPZ seven-factor
model are used to study the fund performance. Then, bootstrap method is used
to study the luck component of fund performance and discuss the influence of

luck and technology on fund performance.

2. Literature Review

The evaluation of the overall performance of the fund is mainly based on some
performance evaluation indicators, such as the return on equity of the fund
without risk adjustment and some indexes with risk adjustment, such as Treynor
index, sharp index and Jason index, which are constructed as indicators to
measure the performance level of the fund. CAPM, a capital asset pricing model
put forward by Sharpe (1966), is an important foundation for the development
of modern financial field, which makes the performance evaluation and attribu-
tion of funds change from qualitative analysis to quantitative analysis. Fama
(1972) thinks that the excess return rate can be considered from another pers-
pective, that is, from the whole to the part, the excess return rate of asset portfo-
lio can be divided as follows: one is its risk tolerance, because of the positive
correlation between risk and return, it is expressed by the risk return rate plus;
the other is the selection return rate, that is, the selection ability of securities. At
the same time, they believe that risk tolerance can also be divided into the next

two steps, the two parts are the risk tolerance of two parties—investors and fund
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managers; the securities selection ability is divided into net selection ability and
decentralization ability. Fama and French (1993) found that beta factor can not
fully explain the excess return of the fund in the classical CAPM model through
the fund data of NYSE, so they added scale factor and book to market ratio fac-
tor on the basis of CAPM to further explain the return of the fund, analyze the
impact of each factor on the return and the relevant relationship. This is Fama
French three-factor model. In China, on the basis of Fama French three-factor
model, Carhart (1997) put forward the momentum factor, which was proved to
have a certain explanatory effect on the fund’s income difference by combining
with the monthly return data of the US fund market, and made up for the defi-
ciency of the three-factor model in explaining the trend effect. Therefore, the
Fama French Carhart model was formed by adding momentum factor to the
Fama French three-factor model, the four-factor model, FFC model for short, is
the benchmark model to study the modern financial market. This paper mainly
uses the four-factor model to study the fund performance level.

In addition, there are some models which are constructed to divide the per-
formance level of the fund in detail to evaluate the performance of the fund. He-
nriksson and Merton (1981) think that to measure the timing ability of fund
managers, we can assume that factor B in CAPM model can take different values
according to different market trends, so they introduce double B and dummy
variable D, and build HM model based on CAPM model. Through the analysis
of previous cases, they think that from the perspective of HM model, there is no
data to prove, In the process of actual investment, fund managers have shown
significant opportunity selection ability; Chang & Lewellen (1984) established
C-L model with the help of HM model on the basis of apt pricing theory; Brin-
son, Hood, and Beebower (1986) found another way, not according to CAPM
model, but established a BHb model involving only single period and multi pe-
riod yield. In this model, the source of income of actively managed funds is di-
vided into three parts: timing effect, securities allocation effect and their interac-
tion effect. The model is more simple and intuitive.

At present, there is no uniform standard method for the research of fund per-
formance sustainability, and the standards for duration are different. Different
performance indicators, research intervals and research methods will have dif-
ferent effects on the sustainability of fund performance.

With the gradual elaboration of the research on fund performance level, rele-
vant scholars began to consider the real situation of fund performance. In terms
of research methods, we no longer only consider the economic model, plus the
application of statistical hypothesis test and other related theories and methods,
to simulate and test the fund performance level, and then find the real fund per-
formance distribution. Discussing the impact of luck on the performance of ac-
tive funds has always been a major aspect of open-end fund performance evalua-
tion, such as Fama and French (2010), Kosowski, Timmermann, Wermers, and
White (2006), and Barras, Scaillet, and Wermers (2010), they are committed to
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using cross-sectional data of active fund performance to model research, so as to
distinguish the luck and technical components in active fund. Surprisingly, a
large part of index fund performance exceeds this simulated distribution, and
recent research results show that there is technology in open-ended active fund
at least before fee. However, Cremers, Petajisto, and Zitzewitz (CPZ) (2013)
point out that even benchmark indexes such as the S &amp; P500 index can
perform abnormally under the standard benchmark model. Therefore, due to
the heterogeneity of basic benchmark selection, it is finally identified that there
is a technical impact on the performance allocation of active funds in the right
tail rather than stock selection or market timing ability. Kosowski et al. (2006)
and Fama and French (2010) used self-service method to construct benchmark
based 0-A distribution of funds, and then tested the technical situation of active
funds. Surprisingly, a large part of the performance of index funds has exceeded
the benchmark index, which makes people focus on the technical existence of
index funds. In addition, Barras et al. (2010) found that more than 20% of index
funds are technological and their total performance is continuous by using the
method of error detection rate under the Fama four-factor model. Cremers, Pe-
tajisto, & Zitzewitz (2013) pointed out that the stock index fund also has excess
return a under the Fama four-factor model. Their purpose is to prove that the
excess of the index fund exists under the standard model and a series of standard
indexes. In the model design, this paper simulates the cpz7 factor model of our
country to conduct empirical research. Berk and van Binsbergen (2015) pointed
out that the average return of index funds is usually used as a passive benchmark
for the performance of active funds, which provides a basis for the discussion of
index funds on the research results for the active management performance. If
the excess return is a kind of investment skill performance for the active fund,
then the performance of the index fund also shows no significant difference

from the active fund, then in the index fund, technology also exists.

3. Theoretical Analysis and Model Construction

Markowitz put forward that in two portfolios with the same expected rate of re-
turn, securities investors will choose the less risky securities to invest, which
shows that most investors in the market are risk averse, and concluded that in-
vestors who want to obtain higher excess return must bear higher risk In this
way, the decentralized portfolio is particularly important for modern investors.
Markowitz has built a basic analysis system of mean variance portfolio, which
quantificationally uses the expected return weighted average to reflect the return
of the portfolio, and uses the standard deviation of return class of each asset in
the portfolio to quantitatively describe the risk degree of the portfolio. Accord-
ing to kowitz’s portfolio theory, investors can choose different securities to con-
struct portfolio according to their own risk preference and expected asset return.
The theory of securities portfolio is based on four assumptions: investors in the

securities market are risk averse to risk factors, and tend to pursue the highest
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return at a given level of risk, or the lowest risk at a given level of return; partic-
ipants in the securities market are based on the expected return rate and stan-
dard of securities for portfolio selection, the two represent the expected return
level and expected risk level of investors; the whole market is effective and the
assets have sufficient liquidity; participants in each market have all the effective
information of securities, and the information among all participants is com-
pletely symmetrical.

Under such portfolio theory, investors must implement decentralized invest-
ment strategy to maximize their own income and minimize their own risk, that
is, to reduce the risk by investing their own assets in the securities products of
various industries. With the increase of the number of securities in the portfolio,
the unsystematic risk of the portfolio is reduced to 0. At this time, there is only
systematic risk left in the portfolio, which is the market risk of the modern se-
curities investment market. When regulating the risk of the whole portfolio, ac-
cording to Markowitz, the securities industry involved in the portfolio is more
irrelevant. Then the risk of the whole portfolio is smaller. In addition, the num-
ber of products invested in the portfolio will also have an impact on the overall
level of risk, but it is not necessarily the same as the offset effect of the former,
because the more products involved in transaction costs and other factors will
also have an impact on the income of the portfolio.

According to the predetermined return level, investors can change the type
and weight of each security in the portfolio to minimize the total risk level. Un-
der the condition that each expected rate of return determines the portfolio, an
investment risk level can be determined. The curve track formed between the
expected and variance of all the rates of return is the edge of the effective portfo-
lio. In addition, investors form numerous monotonically increasing convex in-
difference curves according to their own preference, that is, the risk aversion
attribute, which are tangent to the effective boundary of the portfolio. This tan-
gent point is the investment choice made by investors considering all the portfo-

lio returns and risks, which is the core idea of modern portfolio theory.

3.1. Fama-French Three-Factor Model

Eugene F. Fama and Kenneth R. French proposed Fama French three-factor
model based on CAPM model in 1993. They believed that the most important
factors influencing the fund performance level are market return, securities size

and book market value. It can be expressed as follows:
nerp=atf, (rm _rf)+Bi2 (r,=1)+Bs(n —n)+e

The above characters have the same representative meaning as in CAPM
model. r;is the return rate of securities asset % r,is the risk-free interest rate; r,, is
the return of market portfolio, r,, — r,is the market risk premium; r, is the rate of
return obtained by issuing securities assets of small companies, r, is the rate of

return obtained by issuing securities assets of large companies; r; is the rate of
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return of assets with high book value of securities assets, z;is the rate of return of
assets with low book value of securities assets; € is the residual item. The three-
factor model describes the impact of three factors on the fund performance
scale: the average return level of the securities market, the asset scale of the issu-
er, and the ratio of the book value of the securities to the market value. The posi-
tive and negative coefficients show the preference of the three factors for the
fund. In this model, the index reflecting the performance level of the fund is a.
When the a coefficient is significantly positive, it indicates that the performance
level of the fund is better than the overall level of the market, and the investor
can obtain positive excess return; when a is significantly negative, it indicates
that the performance level of the fund is lower than the overall level of the
market, and the investor can obtain negative excess return; when a is signifi-
cantly zero, it indicates the performance of the fund. The level is basically the
same as the overall level of the market, and investors can not obtain excess re-

turn.

3.2. Fama-French-Carhart Four-Factor Model

The four-factor model was developed by Mark M. Carhart put forward in 1997
that the average return, securities scale, book market value and abnormal return
momentum of the securities market are all included in the investigation of the
fund performance return level, especially the momentum factor is added, which
reflects the investment decision made by the fund managers for the historical

factors of the fund investment return level. The model is as follows:
n=r = o+B, (rm _’f/')+Bi2 (”x _rh)+[3i3 (’”h _’7)+Bf4 (ru _”m)"'e

In the four-factor model, the market factor, scale factor, value factor and their
coefficients reflect the same economic significance as the Fama French three-
factor model mentioned above. The main change lies in the momentum factor,
which is obtained by subtracting the poor performance of the previous period
from the current return level of the portfolio which performed well in the pre-
vious period in the market. The bond portfolio is at its current level of return.
Similar to the three-factor model, the a coefficient reflects the ability of the fund
to obtain excess return after the adjustment of these four factors. When the a
coefficient is significantly positive, it indicates that the performance level of the
fund is superior to the overall level of the market, and the investor can obtain
positive excess return; when the a coefficient is significantly negative, it indicates
that the performance level of the fund is inferior to the overall level of the mar-
ket, and the investor can obtain negative excess return When a is significantly
zero, it shows that the performance level of the fund is basically the same as the
overall level of the market, and investors can not obtain excess return. Because
the four-factor model is more widely considered than the three-factor model,
more scholars think that the model can evaluate the reality of the fund market
objectively and effectively, that is, the four-factor model is more widely used in

measuring the level of excess return of investment funds.
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3.3. Self Selected Seven-Factor Model

Cremers, Petajisto, & Zitzewitz (2013) recognized that the stock index fund has
excess return o under the standard performance model (such as Fama French
Carhart), but they proposed to improve the standard model and use a group of
indexes as the benchmark to explain the excess return of the fund. They pro-
posed that the difference in the performance of the index fund is due to the
benchmark heterogeneity and the index fund industry under the unified index
benchmark model. The performance presented is also very different, and the
technical component inference of the active fund is improved. The original cre-

mers-petajisto-zitzewitz seven factor model is expressed as follows:
r,—r =a, +B,S5RE, +B,RMSS, +B,R2RM, +B,S5VS5G,
+B;RMVRMG, +B,R2VR2G, +B,UMD, +¢,

Among them, r; is the return rate of fund at time % rtf  is the risk-free inter-
est rate at time & S5RF, is the excess return rate of S & P 500 index at time ¢,
which is equal to the difference between the return rate of S & P 500 index and
the risk-free interest rate; RMS5, is the difference between the return rate of
Russell mid market stock index and the return rate of S & P 500 index at time %
R2RM, is the return rate of Russell 2000 index and the return rate of S & P 500
index at time £ The difference between the return of Russell’s mid market stock
index; S5VS5G, refers to the difference between the return of S & P 500 value
index and the growth index of S & P 500 at time # RMVRMG, refers to the dif-
ference between the value index of Russell’s mid market stock index and the
growth index of Russell’s mid market stock at time # R2VR2G, refers to the dif-
ference between the return of Russell 2000 value index and the return of Russell
2000 growth index at time # UMD, still refers to the difference between the re-
turn of Russell 2000 value index and the growth index at time ¢ a represents the
excess return of the fund 7adjusted by a series of index factors, and ¢, represents
the residual term of the fund 7at time &

According to the cpz7 factor model proposed by Cremers, Petajisto, & Zitze-
witz (2013), combined with China’s market situation, this paper also selects nine
funds to build a self selected seven-factor model based on the cpz7 factor model,

to study the fund’s excess return under a series of indexes as the benchmark.
r, —r =a, +B,S3RF, +PB,Z583, +B,S8Z5, +B,S3VS3G,
+BsZ5VZ5G, +B,S8VS8G, + B, UMD, +¢,

Among them: r, is the yield of fund at time t; 7 is the risk-free interest rate

t
at time £ S3RF, is the excess return of CSI 300 index at time & Z5S3, is the dif-
ference between CSI 500 index yield and CSI 300 index yield at time £ S1Z5, is
the difference between CSI 800 index yield and CSI 500 index yield at time %
S3VS3G, is the return of CSI 300 value index and CSI 300 value index at time ¢
The difference of 300 growth index return; Z5VZ5G, refers to the difference of
500 value index return and 500 growth index return at time £ S1VSIG, refers to

the difference of 800 value index return and 800 growth index return at time %
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UMD, refers to the momentum factor at time % a; refers to the excess return of
Fund 7 after the adjustment of these series of index factors; ¢, is shown as the re-

sidual term of fund 7 at time ¢

4. Fund’s Luck Factor Evaluation Method
4.1. Bootstrap Method

The bootstrap method comes from “bootstrap” in English. The original meaning
of English is to pluck boots. People should pluck their own boots, so the boot-
strap method means to help themselves. Efron (1979) proposed a method of
“resampling” the original sample, that is, “self-service method”. The key point is
that data processing can be carried out without making specific assumptions on
the original overall model and data generation process, without determining the
values of all parameters and the probability distribution of all explanatory va-
riables and disturbance items. This method increases the data processing me-
thod of small sample size. At present, the bootstrap method has been widely
used in the research of practical problems in various fields.

Suppose we want to take a random sample with a sample size of N from the
population. Obviously, this sample from the population must have the informa-
tion characteristics of the population, and to a certain extent, we can take this
sample as the previous population, and then “take a sample with return”, and set
the sample size to be still n, which is called “self-service sample”. Because there
are samples put back, there may be repeated observations in the self-service
samples, of course, there may not be observations in the original samples. Then
we analyze these self-service samples and draw relevant conclusions. The advan-
tage of bootstrap method is that it can obtain many bootstrap samples through
computer simulation, and then make statistical inference for the real population
situation with these bootstrap samples. The bootstrap method can be seen as the
result of continuous sampling from the empirical distribution.

Some examples of bootstrap method. Design and implementation of training
organization integrated business management system based on bootstrap Tech-
nology. Individual bioequivalence evaluation based on bootstrap method and
random weighting method. Performance Evaluation of Probabilistic Methods
Based on Bootstrap and Quantile Regression to Quantify PV Power Point Fore-
cast Uncertainty. A bootstrap semiparametric homogeneity test for the distribu-
tions of multigroup proportional data, with applications to analysis of quality of
life outcomes in clinical trials. New process yield index of asymmetric tolerances

for bootstrap method and six sigma approach.

4.2. Bootstrap Method Simulation Steps

Taking FFC model as an example, this chapter uses self-service method to dis-
tinguish the luck and technical components of fund performance of open-end
funds within the limited scope, mainly uses residual self-service method to si-

mulate the luck effect of fund performance, and the specific steps are as follows:
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1) After deducting the risk-free interest rate from the return time series data
of fund 7 we get the excess return r;, and use the FFC model to regress, and cal-
culate residual ¢,, a, and the coefficient B of four factors.

r, =a, +B,MKT, +B,SMB, +3,HML, +B,UMD, +¢,

The estimated coefficients {a}, {,}, {B,}, {Bs}, {B.} and the time series {e;} of
the residuals are obtained, and then these parameters are saved.

2) Build a simulated fund return rate by using the saved residual, that is, build
a self-service sample source for repeated sampling in the next step. For fund j
the residual sequence {e,} obtained from the previous step, and the time series
{¢,4 with the same number of samples randomly selected, are put back. Then the
time series is combined with the original four-factor time series and the correla-

tion coefficients {B,}, {B,}, {Bs}, {B.} to construct a new fund 7s 7,, that is, the

simulated excess return.

7, =a,; +pB,MKT, +B,SMB, +B;HML, +,UMD, +¢,

Using the four-factor model 7,, we get a new @&,. It can be seen from the
model in step 2 above that the construction of 7, satisfies the original assump-
tion a is 0, but for a specific simulation result (according to the self-service sam-
ples that can be put back to the repeated sampling), a positive a may appear, be-
cause more positive residuals are extracted from the simulation; if more negative
residuals are extracted, a negative a may also appear. Therefore, the &, se-
quence obtained by fitting regression based on 7, represents the sampling vari-
ation when its real value is zero, that is, the value deviating from zero is com-
pletely caused by luck, so as to simulate the change of fund’s return caused by
luck. Because t-statistics can alleviate the influence of fund duration and va-
riance individuals, it is measured by a #statistics. In this paper, the ¢ statistic of
a;is used for comparative analysis.

3) For all n funds, follow the above steps to get a sequence t(&i )(1) (i =1,- --,n) )
arrange from large to small, and get #(&, )(1) (k=1,---,n).Forall k >k,, there
are t(d k] )(1) > t(&kz )(1 . So far, the first simulation is completed.

4) Repeat the above steps for 1000 times, and then sort all simulation results
to form a matrix of 1 x 1000. &gh) represents the first row and column b in the
matrix, which refers to the maximum a value of NV funds in the B simulation.
According to the lines which indicate the level of excess return of the fund in n
funds in this simulation, we can get the percentile numerical distribution that
needs to be studied and compared.

So all the values in the first row of the matrix represent the luck distribution of
the fund with the best performance, and the & row represents the luck distribu-
tion of the fund in the 4 position.

Therefore, a complete simulation of the fund’s luck is carried out.

4.3. Inference Method

According to the time series data of each fund, the a, (i = 1,---,n) is also ar-

ranged from large to small to form #a,). #a,) represents the t-value of the em-
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pirical distribution a of the actual excess return sequence of the fund in line &
according to the distribution of the above simulation matrix, the average value of
each line is calculated and compared with the real value sequence of the empiri-
cal distribution.

Because of the implicit assumption in the simulation a is 0, which means that
the income earned by the fund manager through skills can just cover all the ex-
penses and costs incurred by the fund. Therefore, when comparing the mean
value of the luck distribution matrix located in the same line with the value of
fa) of the empirical distribution sequence, if the mean value of the distribution
matrix #(a,;)’ is smaller than the actual excess income #a,) fitted by the fund,
then the actual excess income of the fund means that the fund manager depends
on himself According to the distribution of this line in the simulation distribu-
tion matrix, the ratio of the value #(d, )(b) obtained in 1000 simulations is
smaller than the actual excess return f{a,). If most of the simulation value
t(d, )(b) is smaller than the actual excess return f(a,), it indicates that the fund
managers have indeed obtained the excess return through their own manage-
ment skills. Similarly, if the mean value of distribution matrix #(a,)’ is greater
than the actual excess return #a,) fitted by the fund, it indicates that the fund
manager’s real excess return can not bear the cost incurred by the fund, and if
the majority of the simulated value (G, )(b) is greater than the actual excess re-
turn #a,), it indicates that the fund manager does make use of his poor asset man-
agement technology to The performance of the fund lags behind the benchmark.

Through the bootstrap method, we can find out the distribution of fund’s luck
in each percentile of the sample, discuss the influence of fund’s luck in this per-
centile on its excess return change, and get the overall view of how fund manag-

ers operate the fund’s technology.

5. Empirical Results and Analysis

5.1. Data Sources

The open-end fund data used in the empirical part of this paper mainly comes
from wind Fund database and guotai’an database, including all index fund
monthly returns, active fund monthly returns, monthly risk-free returns, monthly
market factors, monthly scale factors, monthly value factors, monthly momen-
tum factors and some basic information data of open-end fund.

MKT factor is the weighted index of the market value of all shares; the
risk-free interest rate is obtained from the monthly data of one-year deposit in-
terest rate. The construction method of SMB factor is as follows: first, rank the
current market value used in June of the current year, and then calculate the dif-
ference between the returns of small cap stock portfolio and large cap stock
portfolio from July to December of the current year and from January to June of
the next year, using market value weighting. The construction method of HML
factor is as follows: first, rank the book to market value ratio from June to De-

cember of the next year, then calculate the difference between the yield of the
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combination of high book to market value ratio and low book to market value
ratio from July to December of the current year and from January to June of the
next year, using market value weighting. The construction method of UMD fac-
tor is as follows: rank the cumulative yield of the first 2 - 12 months every
month, calculate the difference between the yield of high-yield stock portfolio
and low-yield stock portfolio, the performance cycle of securities assets is 11
months, using market value weighting.

Among them, the index related data used in the self selected seven-factor
model is obtained by matching with the original fund data period under the
condition that nine indexes exist together and all have monthly return data.

5.2. Sample Selection

First, all funds classified as stock type are screened through the China Open-end
Fund Database in wind Fund database, and then the funds with an average scale
of more than 30 million yuan in their establishment time are selected. 976 equity
funds (basic information has been deleted and selected through fund category),
then there are 924 funds with the establishment scale of more than 30 million.
Each fund must ensure that there are no less than 36 months of monthly return
data during the period from its establishment to December 2017 before being
selected into this sample. Finally, 230 index funds and 56 active funds are se-
lected. The average size of more than 30 million funds in the time of establish-
ment is an important index for this paper to screen out most funds, which is also
the main reason why the data range of this paper is different from that of other
articles. Many articles only choose 5-year time span to study the performance of
the fund, or randomly choose more than 10 mixed open-end funds for analysis,
the universality of the fund is low. Most of the articles choose open-end stock
funds and hybrid funds, and rarely include index funds in the discussion of luck
component, which is the main innovation of this paper.

This paper finds that under the above conditions, it is mainly index funds, and
after manually checking each fund, it is found that ETFs (fully known as ex-
change traded funds) are also included. ETFs is a composite financial innovation
product based on the component stocks of a specific index, which is a fund be-
tween open-end funds and closed-end funds, but it is a fully tracked fund So we
can also regard it as a passive fund.

Through the selection of this paper, the data period of active funds is from
September 2004 to December 2017, and each fund meets the above-mentioned
conditions has at least 36 months of monthly data, and the final data volume is
3134 months; the data period of index funds is from December 2002 to Decem-
ber 2017, and the number of index funds under the above conditions is more
than that of active funds The final data volume is 17,767 monthly data. The data
period of seven-factor index fund is from July 2014 to December 2017, with 9540
monthly data; the data period of seven-factor active fund is from June 2014 to
December 2017, with 2252 monthly data.
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5.3. Descriptive Analysis

Table 1 shows the basic information of all the funds in this sample database. The
total number of funds is 286, including 56 active funds and 230 index funds.
There are 20,901 monthly observations in total. According to the classification,
the TNA net assets of index funds are 2.045 billion yuan, while the TNA net as-
sets of active funds are 1.384 billion yuan. We can see that generally speaking,
the scale of index funds is much larger than that of active funds, and from the
number of funds, we can also see that the number of active funds is much small-
er than that of index funds after meeting the conditions that the average net as-
sets during the establishment period is more than 30 million yuan Many. Se-
condly, on the turnover rate and the number of years, it is obvious that the index
fund has a larger number of years, while the active fund has a higher turnover

rate. As for the Expense ratio, the average Expense ratio of active fund is 0.9

Table 1. Statistical description of sample data.

Mean Median Standard Deviation
Number of funds 286
Number of active funds 56
Number of passive funds 230
Monthly fund data observation 20,901 69 111
Number of funds per month 115
Number of index funds per month 98 65 91
Index Fund
TNA net assets (million) 2045.349 536.408 4231.868
Years 6.7 7 4.5
Expense ratio (%) 0.8205702 0.6 0.2871156
Turnover ratio (%) 0.54 0.64 0.33
MKT loading 0.0084151 0.0146317 0.0786912
SMB loading 0.0147413 0.0119753 0.0478572
HML loading 0.0007849 —-0.0022914 0.044368
UMD loading 0.0005002 —-0.0029176 0.0505348
Active fund
TNA net assets (million) 1383.557 786.9958 1684.262
Years 4.6 5 4.2
Expense ratio (%) 1.712037 1.75 0.220406
Turnover ratio (%) 0.85 0.75 0.46
MKT loading 0.0104498 0.0156905 0.0825392
SMB loading 0.0142288 0.0105032 0.051743
HML loading 0.0023148 0.0009942 0.0489099
UMD loading —-0.0022328 —-0.0038237 0.0500066
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percentage points higher than that of index fund, which is also in line with the
actual situation. The active fund relies on the stock selection operation of the
manager to obtain excess profits, and the management fee paid to the manager
will indeed be more.

The gap between the monthly market factor, the monthly scale factor, the
monthly value factor and the monthly momentum factor is not very large, be-
cause the time span difference is not very long, and most of the two types of

funds are overlapped.

5.4. t(a) Distribution

Using the self-service method and all the monthly data of the fund, the size dis-
tribution of the t-statistics of each excess return under the three models is ob-
tained. Firstly, this paper sets up two databases to separate the data of index fund
and active fund. Secondly, according to the monthly return time series data of
each individual fund, this paper makes a simple regression, obtains the real
excess return of each fund under the empirical method, and sorts the 7'values of
the excess return a of all funds in the two databases, and lists the 7{a) values on
the 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95 percentiles for preparation Line com-
parison. Then, according to the order of residual bootstrap method in Stata, the
monthly return time series data of each individual fund is bootstrap regressed,
and the fund excess return under bootstrap method is obtained, and the 7{a)
value of each percentile is extracted for comparison. Finally, according to the
bootstrap method described in the previous research method, we repeatedly
sample 1000 times for each fund, and rank the 7{a) value obtained from each
time to obtain the 7{a) matrix of index fund 230 x 1000, and the 7{a) matrix of
active fund 56 x 1000. And this matrix is arranged in order of size, so we can di-
rectly find the distribution of the values on each percentile in the results of 1000
times of self sampling fa), and calculate the probability that the value of 7{a)
under 1000 times of bootstrap method is less than the real value of 7{a) obtained
by empirical method regression under this percentile. This probability indicates
that in this percentile, the excess return of the fund in the fund pool at this level
of return exceeds the probability of excess return caused by luck.

In this paper, index fund and active fund are operated separately, and they are
compared under three models. Showing in Table 2, the index fund pool, in the
Fama four-factor model and the self-selected seven-factor model, the 7{a) value
of the bootstrap method’ There is poor technology in the stock of digital fund,
which results in the fund’s return below the benchmark. It makes the fund with
poor performance (#a) value < 0) get lower excess return because of worse tech-
nical performance; it makes the fund with better performance (fa) value > 0)
perform worse because of poor technical performance. However, under CAPM
model, the results are slightly different. For the 7{a) value of index fund with
performance level less than 30%, the 7{a) value of self-service method is 100%
less than that of empirical method, which shows that in the case of only consi-

dering market risk factors, some funds with poor performance in sample base
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Table 2. The distribution of real excess return ¢ (or) of index funds in percentiles and ¢
(or) under self-service method.

CAPM Fama four factor model Self selected
seven factor model

Pct Sim Act Lik Sim Act Lik Sim Act Lik

5 -1.95 -1.25 1 -2.11 -3.37 0 -1.47 -3.58 0
10 -1.32 -0.94 1 -1.55 -2.96 0 -0.97 -3.19 0
20 -0.85 -0.65 1 -0.71 —2.46 0 -0.60 -2.29 0
30 —-0.46 -0.39 1 0.24 -2.06 0 -0.13 -1.69 0
40 -0.26 -0.16 0.98 0.92 -1.77 0 0.28 -1.25 0
50 -0.12 0.13 0.81 1.29 -1.33 0 0.73 -0.79 0
60 0.18 0.26 0.578 1.65 -1.00 0 1.22 -0.29 0
70 0.40 0.44 0.058 1.98 -0.23 0 1.69 0.14 0
80 0.69 0.81 0.039 2.25 0.69 0 2.34 0.62 0
90 0.98 1.23 0.04 2.66 1.61 0 3.13 0.99 0
95 1.22 1.91 0.352 3.18 2.14 0 3.61 1.59 0

have obtained more excess returns through the reason of excellent technology of
fund managers, and they have exceeded Element of luck. Under the CAPM
model, for the fund with poor performance (#a) < 0), the empirical results show
that it is generally technical, which makes the performance of the fund with poor
performance (#a) < 0) slightly better.

Showing in Table 3, for the active funds, under the three models, the 7{a)
value of the bootstrap method’s excess return on all percentiles is almost 100%
greater than the real excess #(a) value of the sample, that is to say, under the two
models, the excess return of the sample fund selected in this paper is lower than
the fund’s excess return caused by the luck component, that is, when the fund
manager selects the index fund stock There is poor technology, resulting in the
fund’s return below the target benchmark. It makes the fund with poor perfor-
mance (#(a) value < 0) get lower excess return because of worse technical per-
formance; it makes the fund with better performance (#a) value > 0) get lower

excess return because of worse technical performance.

6. Research Conclusion

6.1. Enlightenment on the Performance Evaluation of Open-End
Funds in China

From the perspective of the development history of cemetery fund in China,
from scratch to gradually strong, at present, the fund products have become an
indispensable key investment object in China’s securities market. Not only in
terms of management scale, performance stability, beneficiary popularity, and
even market standardization, China’s cemetery fund market has developed ra-

pidly in the past 15 years, which is very important for the development of cemetery
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Table 3. The distribution of real excess return #a) of active funds in percentiles and #a)

under bootstrap method.

CAPM Fama four factor model Self selected
seven factor model

Pct Sim Act Lik Sim Act Lik Sim Act Lik

5 -0.61 -2.21 0.017 -0.77 -3.43 0.001 -0.36 -3.79 0
10 -0.48 -1.94 0 -0.39 -2.76 0 0.27 -3.18 0
20 -0.08 —1.48 0 0.39 -2.23 0 0.46 —2.66 0
30 0.09 -0.99 0 0.50 -1.67 0 0.61 -1.97 0
40 0.19 -0.75 0 0.67 -1.50 0 0.83 -1.72 0
50 0.32 -0.30 0 1.10 -1.11 0 1.38 -1.37 0
60 0.86 -0.18 0 1.40 -0.68 0 1.56 -0.89 0
70 1.01 -0.08 0 1.66 -0.53 0 1.94 -0.66 0
80 1.55 0.07 0 2.05 -0.34 0 2.74 -0.51 0
90 1.98 0.44 0 2.81 0.43 0 3.25 -0.30 0
95 2.31 0.53 0 3.52 0.84 0 3.74 0.36 0

fund It is particularly important to understand the real performance of open-end
funds in China, not only for investors, but also for fund companies to design re-
levant fund products.

First of all, we discuss the fund’s luck distribution in each percentile through
the bootstrap distribution of the t-statistics of the fund’s excess return in three
models. Generally speaking, both index fund and active fund have technology in
each percentile, otherwise, the bootstrap distribution of 7{a) should be close to
0.5, but the empirical results show that there are two kinds of funds due to the
foundation Gold manager’s inferior technology has pulled the fund returns that
could have obtained higher returns by luck to a lower position, resulting in ex-
cellent funds not getting as much excess returns as they should have obtained,
and resulting in worse performance of funds. In this case, it is suggested that
fund managers should improve their own quality, learn more theoretical know-
ledge and exercise their skills of judging the market. It has some enlightenment
to the training and education of fund market practitioners in China.

Finally, the reason of luck will lead to the outstanding performance or poor
performance of some funds in China’s open-end fund market, but the luck fac-
tor is not sustainable. In this paper, the persistence of the fund is also studied to
some extent, which shows that some funds are persistent, which further proves
that the super high excess return of the fund is due to the high technology of the
manager, or The current negative return is also due to the bad technology of
managers, which also shows that the fund market in China is an imperfect mar-
ket, especially in terms of market effectiveness, which also provides investors
with more investment ideas and guidance significance when they invest in funds.

Without supporting the hypothesis of effective market, fund managers with ex-
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cellent technology can win the market, and the proportion of poor technology
held by fund managers is also small. For some individual investors and institu-
tional investors who adopt conservative financial management, they can put
some assets into index funds or active funds with better historical performance

in order to obtain higher excess return.

6.2. Suggestions and Improvements

According to the empirical content and analysis results of this paper, suggestions
will be provided to the participants of the open-end fund market to obtain the
healthy and healthy development of China’s securities market. Mainly for the
fund investors, fund companies and fund regulators to propose three groups.

First of all, fund investors are the most vivid driving force of the fund market.
They are the suppliers of funds and the demanders of fund products in the
whole fund market. It is precisely because of the existence of fund investors that
the fund market is born. Only when fund investors continuously inject funds
and outflow funds can the fund market be full of vitality. Compared with the
situation of foreign developed countries, the development of open-end fund
market in China is not perfect, and the system is gradually mature, but the main
force of fund market—the overall quality training of investors is not mature, and
the attitude and basic knowledge education of investment need to be further
improved. Through the empirical part of this paper, we can see that the real re-
turn of more than half of the fund products in the fund market is greater than
zero. When investors choose a fund product that matches their investment phi-
losophy and expected return, they should fully understand the risk of the prod-
uct and whether they can bear the risk. In the pursuit of excess return, we should
also make clear the risk level of products, and do not produce wrong estimates.
Further, investors should not only judge the fund products based on the recent
earnings, but also take full account of the luck component, identify its real abili-
ty, be good at finding the fund products with positive excess earnings but cur-
rently underestimated, and then select the right fund products. Correspondingly,
we should pay more attention to the long-term performance when judging the
fund return level. Due to some unexpected factors, the technical level of the fund
managers may change, leading to the fluctuation of the fund performance level.
Therefore, in the case of not knowing the actual technical level of the fund man-
agers, and according to the empirical part of this paper, it is in the top five The
outstanding funds listed in the list are of sustainability, so investors need to
know more about the long-term performance level of the fund when they pur-
chase the fund.

Secondly, fund companies play a leading role in the design of fund products in
the fund market, and play a key role in the income level of the fund. For the fund
companies in foreign developed countries, China’s fund companies may be rela-
tively immature, and it is not appropriate to apply some foreign experience di-
rectly, or it should be based on the specific situation of China Body analysis. It is
suggested that fund companies should pay more attention to the true technical
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level of fund managers when evaluating the fund products within the company,
rather than only considering the recent performance of the fund. Because of
luck, the poor performance of the fund does not indicate the technical fault of
the fund managers. Similarly, the technical fault of the fund managers. The fund
may show outstanding performance due to the good luck of the fund. Therefore,
fund companies should increase the investigation of the long-term performance
of fund performance and establish a more comprehensive and authentic fund
evaluation system. And when designing products and making asset portfolios,
we should consider the influence of accidental factors and pay more attention to
the long-term profitability of fund products. In addition, when introducing the
products to investors, the fund company’s business personnel should fully
prompt and objectively introduce the existence of the fund’s return contingency
factors, and comprehensively and completely introduce the potential risks to in-
vestors. They should not blindly only sell the fund products, but conceal some
risk factors, not to mention guarantee the return rate to investors.

Finally, for the fund supervision department, the fund supervision depart-
ment, as the main body of the rule-making of the whole securities investment
fund market, plays an important role in regulating the operation behavior of the
main body of the fund market, supervising the operation of the fund company
and protecting the rights and interests of investors. In recent years, the conti-
nuous sound and healthy development of the open-end fund market benefits
from me China’s fund market norms continue to improve, the effective supervi-
sion of the fund regulatory authorities, the timely introduction of rules and reg-
ulations. China’s fund market regulatory departments mainly include the gov-
ernment regulatory department—China Securities Regulatory Commission; the
exchange—Shanghai Stock Exchange and Shenzhen Stock Exchange; and the
self-regulatory organization of the fund industry—China Fund Industry Associ-
ation. When making relevant policies, China Securities Regulatory Commission
should take into account the real performance of open-end funds in China, not
only the overall performance level of open-end funds, but also the influence of
luck factors and other social environmental factors, which will promote China
Securities Regulatory Commission to make relevant policies and enact laws and
regulations more pertinently Solve relevant practical problems. For the ex-
change, when publishing the market price of investment fund products, it
should accurately disclose the true performance level of the fund after stripping
the fund’s luck component in the relevant disclosure, and strictly restrict the
access conditions of products in the fund market according to the level. And in
the evaluation of the fund’s performance, we should also be fair and open, objec-
tive and true evaluation of the fund. As for China Fund Industry Association, it
is necessary to strengthen the supervision of fund management companies, fully
consider the influence of accidental factors when propagating and introducing
products in the industry, show the real income of fund products, and prohibit

funds.
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6.3. The Limitation of Research

First of all, this paper does not do the balance panel processing for the monthly
data screening of funds, and generalizes the monthly data of funds with different
time periods and lengths, which may lead to some systematic errors not taken
into account in the data processing, and thus has little effect on the time interval
to limit. Secondly, in the case of limited fixed year with the same length of
monthly fund data, the fund data in the range is less, and the optional data range
is narrow. The cemetery fund market in the United States has developed very
well, whether the quality of fund products or the quantity and quality of fund
return data are relatively high, which may lead to deviation when using the same
method to deal with the specific data of China’s fund market. Finally, the time
range and data volume of the self selected seven factor model are also relatively
narrow. The use of this model to explain fund performance is not as strong as
the foreign CPZ seven factor model, which is only a reference in this paper, but
also needs to be revised and adjusted to strengthen its interpretation of the Chi-
nese market. In the future, this paper will improve these aspects of the article

and constantly improve the content of the whole article.
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