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Abstract 
In the equity fund market, about two-thirds are active funds.  Generally, active funds 
should persistently outperform index funds. But empirical evidence from foreign fund 
markets shows that active funds often underperform passive funds.  Given that there is 
no comparability between different types of mutual funds, this article specify on medical 
fund and raise the question whether medical active funds outperform medical passive 
funds in domestic fund market. This article first summarizes the prior work on fund 
performance evaluation. Then estimate alphas of 22 medical active funds and 15 medical 
passive funds which have continued to exist from 2017 to 2021. Quantile regression 
shows that medical active funds can significantly outperform medical passive funds. 
Thus, investors and fund managers pursuing abnormal return should choose active 
funds rather than passive funds. 
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1. Introduction 

According to the different management strategies of fund managers, public funds in China can 
be divided into active funds and passive funds. The goal of active funds is to actively manage 
through the professional knowledge and ability of fund managers, and obtain excess returns 
higher than the market. Passive funds, also known as index funds, make portfolio investments 
by passively copying the constituent stocks in an index, and strive to be consistent with the 
average market performance. Compared with passive funds, active funds need to invest more 
technology and human resources costs, so they also require active funds to obtain higher 
returns than passive funds. However, the empirical experience of western fund markets shows 
that the performance of active funds is often inferior to that of passive funds. In 2019, the 
difference between the size of passive funds and the size of active funds in the U.S. stock fund 
market was only 0.006 trillion. Active funds seem to be losing their appeal to investors.  
In this context, based on China's fund market, this paper compares the performance of active 
funds and passive funds, and discusses whether active funds have sufficient management 
ability to obtain higher returns than passive funds. Firstly,this paper attempts to classify funds 
according to different performance benchmarks and compare funds of the same category. 
Then,taking the pharmaceutical industry as an example, this paper estimates the excess returns 
of active funds and passive funds invested in the pharmaceutical industry based on different 
factor models, and uses quantile regression to explore the differences between the two excess 
returns at different quantiles. 
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2. Empirical Research Design 

2.1. Sample Selection 
The data used in this empirical study are from Guotai'an CSMAR database and Wind database. 
The sample period is from January 1, 2017 to December 31, 2021, including a complete process 
of market rise and decline. 
This paper mainly studies the equity fund and the mixed equity fund. Passive funds only select 
passive index funds, excluding index enhanced funds. In order to eliminate the influence of 
industry characteristics on the conclusion, this paper takes the fund mainly investing in 
pharmaceutical industry stocks as the main research object. A total of 37 pharmaceutical funds 
continued to exist during the sample period (A/C shares are consolidated), including 22 
pharmaceutical active funds and 15 pharmaceutical passive funds. 

2.2. Factor Models of Performance Measurement 
Based on the factor model, this paper regresses the daily return rate of each fund to obtain the 
daily excess return rate of each fund. Table 1 reports the two factor models mainly used in this 
paper, Fama French three factor model and Fama French five factor model. rit represents the 
daily rate of return of fund i; rft represents the risk-free rate of return; bni represents the factor 
exposure of fund i at the factor; ai represents the risk premium of the factor; uit represents the 
residual. 
 

Table 1. benchmark model used in this paper 
model formula meaning 
Fama 

French three 
factor model 

rit-rft=ai+b1iMKTt+b2iSMBt+b3iHMLt+uit SMBt: Yield of small market 
value portfolio - yield of large 
market value portfolio; 
HMLt:Yield of portfolio with 
high book to market ratio - 
yield of portfolio with low 
book to market ratio 

Fama 
French five 

factor model 

rit-
rft=ai+b1iMKTt+b2iSMBt+b3iHMLt+b4iRMWt+b5iCMAt+uit 

RMWt:Yield of high profit 
portfolio - yield of low profit 
portfolio; 
CMAt:Yield of low investment 
proportion portfolio - Yield 
of high investment 
proportion portfolio 

2.3. Descriptive Statistics 
Table 2. Descriptive Statistics of Daily Excess Returns of Funds 

 Number of 
samples 

mean value standard deviation minimum value Maximum 

Fama French three factor model 
Active 
fund 

22 0.039% 0.013% 0.017% 0.070% 

Passive 
fund 

15 0.002% 0.012% -0.015% 0.025% 

Fama French five factor model 
Active 
fund 

22 0.019% 0.014% -0.002% 0.052% 

Passive 
fund 

15 -0.016% 0.011% -0.033% 0.006% 
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Based on different factor models, 37 funds were regressed to obtain the excess return of each 
fund. The results of descriptive statistics are as follows. The average, minimum and maximum 
values of active funds are greater than those of passive funds. 

3. Empirical Analysis 

This section constructs quantile regression for the cross-sectional excess returns of the two 
types of funds respectively to study the performance differences of the two types of funds at 
different quantiles. This section reports the quantile estimates of the two types of funds at 1% 
(Q01), 10% (Q10), 25% (Q25), 50% (Q50), 75% (Q75), 90% (Q90), and 99% (Q99). Q01 
represents the worst performing fund, Q99 represents the best performing fund, and Q50 
represents the middle performing fund.  

3.1. Model Construction 
   Qj(a|Xi)=argminq(xi) Σρ[ai-q(xi)]                                                    (1)     

 
ρj(u)= j-1(u<0);j(u≥0)                                                                 (2)        

 
q (xi)= b0+b1*INDEXi                                                                (3)  

 
INDEXi=1(for passive fund);0(for active fund)                                    (4)  

                                                                               
j represents the quantile; b0, the constant item, represents the abnormal return performance 
of active funds under this quantile, and a significant value greater than 0 represents a positive 
abnormal return of active funds;b1 represents the difference between the performance of 
passive funds and that of active funds. If it is significantly greater than 0, the performance of 
passive funds is significantly better than that of active funds. If it is significantly less than 0, the 
performance of active funds is significantly better than that of passive funds. 

3.2. Result Analysis 
The following table reports the quantile regression results of different factor models. The first 
column reports the estimated values at Q01 quantile in the cross sectional distribution of excess 
returns of active and passive funds, and by analogy, reports the estimated values at Q10, Q25, 
Q50, Q75, Q90 and Q99 respectively. 
 

Table 3. Quantile Regression Results 
Q01 Q10 Q25 Q50 Q75 Q90 Q99 

Fama French three factor model 
b1 -0.0003*** -0.0003*** -0.0003*** -0.0004*** -0.0004*** -0.0003*** 

0.0000 0.0000 0.0000 -0.0001 -0.0001 -0.0001 
b0 0.0002*** 0.0002*** 0.0003*** 0.0004*** 0.0005*** 0.0005*** 

0.0000 0.0000 0.0000 -0.0001 0.0000 -0.0001 
Fama French five factor model 

b1 -0.0003*** -0.0003*** -0.0003*** -0.0004*** -0.0004*** -0.0003*** 
0.0000 0.0000 -0.0001 -0.0001 -0.0001 -0.0001 

b2 0.0000 0.0000 0.0001* 0.0002*** 0.0003*** 0.0004*** 
0.0000 0.0000 0.0000 -0.0001 0.0000 -0.0001 
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Take Q50 under Fama French three factor model as an example, b0 represents the performance 
of the cross-sectional excess return of pharmaceutical active funds at the median, and b1 
represents the difference between the cross-sectional excess return of passive funds and active 
funds at the median. The standard error (bootstrap standard error) obtained through self-
service method is below. 
The Q50 quantile represents the fund with medium performance. Under the Fama French three 
factor model, the daily excess return of active funds with moderate performance is about 0.04%, 
which is 4 basis points higher than that of passive funds at the significance level of 1%. Under 
the five factor model, active funds also perform better than passive funds. 
Q99 quantile can represent the fund with the best performance. At Q99, the difference between 
their excess returns is the largest, and the active fund outperforms the passive fund by 5 basis 
points at the level of 1% significance. 
The Q01 quantile can represent the fund with the worst performance. At Q01, it is -0.03% at 
the significance level of 1%, indicating that the active fund with the worst performance always 
outperforms the passive fund with the worst performance.β_1 
In general, at any quantile, the difference between the excess returns of passive funds and active 
funds is always significantly less than 0, indicating that active funds always perform better than 
passive funds. 

4. Conclusion 

This paper uses Fama French three factor model and Fama French five factor model to calculate 
the excess return of 22 active funds and 15 passive funds in the pharmaceutical industry from 
January 1, 2017 to December 31, 2021, respectively, and uses quantile regression to test the 
difference between their excess returns at different quantiles. 
The empirical results show that under either Fama French three factor model or Fama French 
five factor model, active funds in the pharmaceutical industry perform significantly better than 
pharmaceutical passive funds in any quantile; Take Fama French three factor model as an 
example. At Q01, Q50 and Q90, active funds outperform passive funds by 0.03%, 0.04% and 
0.04% respectively. Therefore, any investor or asset manager who pursues excess return 
should choose pharmaceutical active fund instead of pharmaceutical passive fund. 
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