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Abstract 

Along with the vigorous development of capital market, the number of secu-
rity investors and security companies in number and scale has grown rapidly. 
Based on this, the paper focused on the national 15 large listed security com-
panies as our research object. By using the O’Donnell of Hicks-Moorsteen 
TFP index decomposition, we analyze the efficiency and total factor growth 
rate of the 15 listed security companies between 2010 and 2015. Research 
shows that: 1) the efficiency of the 15 listed security companies generally 
showed “V” shape; 2) the dis-economies of scope led to the decrease of the ef-
ficiency of the security companies; 3) in the sample period, the technical effi-
ciency and scale efficiency of listed security companies did not fluctuate a lot. 
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1. Introduction 

Securities industry is an important part of financial system. As one of key players 
in capital market, securities firm actually is one of the significant interactive 
bridges between investors and securities market. Therefore, the operating state 
of securities firms can greatly affect the changes of securities market, and then 
has direct bearing on the economic performance of a country, which may block 
the economic and social development finally. After more than 30 years of devel-
opment, the capital market system has been basically formulated in China, and 
the securities industry has experienced a rapid development as well. With the 
prosperous development of capital market and the soaring in the number of se-
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curities investor, securities firms have obtained reasonably rapid growth both in 
quantity and in scale. Yet there is a development gap between Chinese brokerage 
industry and developed countries. Under the condition that many mechanisms 
have not perfected yet, the domestic brokerage firms are faced with some new 
challenges such as the increasing deepening of domestic market openness, the 
gradual strengthening of the connection between domestic and foreign securities 
market and the unceasing impact of foreign mature brokerage mechanism. 
Meanwhile, with the rocketing development of securities companies both in 
quantity and in scale, many serious problems have came into being to attack the 
internal management of brokerage industry. For securities trader therefore, good 
and orderly management plays an important role in the improvement of enter-
prise operation.  

Calculating the efficiency of securities firms actually is to measure the correla-
tion between input and output of securities industry and then to judge the effec-
tiveness of securities firms to realize minimum input and maximized output. 
Meanwhile, the efficiency of securities firms reflects the competitiveness and 
profitability of the firm in securities industry and is critical to the development 
of securities market. For securities firms, TFP index symbolizes the growth of 
total factor productivity, which can dynamically reflect the technological devel-
opment of firm. Therefore, study on the efficiency and total factor productivity 
of securities firms can not only reflect the interior structure and firm characte-
ristics of securities industry, but also reflect the competitiveness and develop-
ment of securities industry. Therefore, the in-depth research on the efficiency 
and total factor productivity of securities firms is important for investor to un-
derstand the securities industry and securities firms, improve its operation abili-
ty and get hold of the advantages and disadvantages of its competitiveness. 

Structures of the rest in the paper are as follows: The second section is litera-
ture review; the third section introduces the theoretical model of Hicks-Moorsteen 
TFP index method; the fourth section analyzes the empirical results; and the last 
section is conclusion and suggestions.  

2. Literature Review  

Firm efficiency aims to measure the effectiveness of a firm to realize minimum 
input or maximized output. Therefore, most of scholars study the efficiency 
from the perspective of input and output. Solow (1957) [1] made the most im-
portant early contribution to the measure of total factor productivity and be-
lieves that TFP growth is a major source of economic growth in the United 
States. Denison (1961) followed the Solow residual method, while measuring the 
contribution of total input and total factor productivity to economic growth. So 
far, more and more scholars pay more attention to the research of total factor 
productivity, forming a more complete and mature theory and measurement 
method, which mainly includes Stochastic Frontier Approach (SFA) (Aigner, 
1977 [2]; Charnes, 1978 [3]; Caves, 1982 [4]), Data Envelopment Analysis (DEA) 
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(Charnes, Cooper and Rhodes 1978, 1981 [5]), Malmquist index method (Rolf 
Fare, Grosskopf, Norris et al., 1994 [6]) and Hicks-Moorsteen TFP index me-
thod (O’Donnell, 2008 [7]). Among them, O’Donnell (2008) proposed the 
Hicks-Moorsteen TFP index method, which can decompose total factor produc-
tivity more completely and can simultaneously calculate efficiency and decom-
pose total factor productivity, so the two can be studied simultaneously. 

There is a wide range of studies on total factor productivity in the industrial 
sector, but the study mainly focuses on the industrial sector and the banking 
sector. For the industrial sector, Tuzheng Ge and Xiao Geng (2005) [8] use the 
stochastic frontier production model to decompose and analyze the growth of 
total factor productivity of large and medium-sized industrial enterprises in 
China. Yao Yang (1998) [9] and Yao Yang and Zhang Qi (2001) [10] used the 
stochastic frontier production model to study the technical efficiency of China’s 
industrial economy. Li Shengwen and Li Dasheng (2008) [11] calculated the TFP 
growth rate of industry and its sub-industries based on the panel data of 34 in-
dustrial segments in China using the stochastic frontier production function 
with three inputs. Zhong Shichuan (2014) [12] from the perspective of technolo-
gical progress, the use of CES production function of the Chinese industry TFP. 
Cheng Huifang and Lu Jiajun (2014) [13] analyzed the impact of know-
ledge-based capital on total factor productivity, technological progress and effi-
ciency change of industrial enterprises while studying TFP of large-scale indus-
trial enterprises in China. 

The study on the efficiency of financial institutions mainly focuses on banking 
industry at present. Domestic scholars are mainly committed to the horizontal 
comparison of efficiency among four major state-owned banks, and the repre-
sentative scholars include Fang Chunyang, Sun Wei, Wang Zheng, Wang Hai-
rong (2004) [14], Zhu Nan, Zhuo Xian, Dong Qi (2004) [15], etc. With the soar-
ing development of burgeoning commercial banks, scholars start to take various 
commercial banks as the research objects. Representative scholars include Zheng 
Lujun, Cao Tingqiu (2005) [16], Guo Yan (2005) [17], Zhao Yongle, Wang Jun 
Tan (2008) [18], etc. DEA method has become the principal method of the above 
researches. Yet there are a few scholars who use SFA method to analyze bank ef-
ficiency such as Wang Cong, Tan Zhengxun (2007) [19], Liu Mengfei, Chen Xi-
meng, Wu Xun (2015) [20], etc.  

Apart from DEA and SFA, there are some scholars who introduce Malmquist 
index. Cai Yuezhou and Guo Meijun (2009) [21], Zhang Jianhua and Wang 
Peng (2010) [22], Yuan Xiaoling and Zhang Baoshan (2009) [23], Zhou Hai and 
Sun Baiqing (2010) [24], Shen Yue and Guo Pin (2015) [25], found that overall 
TFP of Chinese listed banks decreased slightly, of which the technical change 
declined while the pure technical productivity and the small-scale productivity 
increased slightly. In response to the rising non-performing loans of domestic 
banks in recent years, some scholars introduce it as a kind of bad output into 
productivity research. Colin Lin and Feng Zong-xian (2013) [26] found that the 
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total factor productivity of commercial banks was overestimated without consi-
dering the non-performing loan constraints. Shen Yue and Guo (2015) studied 
the impact of internet finance and technology spillovers on total factor produc-
tivity of commercial banks. Jiang Yonghong and Jiang Weijie (2014) [27] as well 
as Yuan Wenxiao (2016) [28] analyze the efficiency and total factor productivity 
of commercial banks by using Hicks-Moorsteen TFP index method.  

Due to the late start of domestic securities industry, research on the efficiency 
and total factor productivity of securities firms is quite scarce. In the early days, 
Fan Hong (2002) [29] performs the assessment and ranking of the operational 
efficiency in 14 domestic securities firms in 2000 by using C2R model of DEA 
for the first time. Based on the vertical and horizontal perspectives, Zhu Nan and 
Liu Yi (2008) [30] analyze the production efficiency of 42 securities firms in 
China during 2005-2006 by using Data Envelopment Analysis, and then make 
use of Malmquist productivity index to draw the conclusion that the improve-
ment of securities firms’ productivity mainly comes from the technological de-
velopment of firms. Subsequently, most of scholars perform efficiency calcula-
tion to securities firms based on DEA method, such as Bian Xiaolei, Chen Xu-
ebin (2009) [31], Shi Shengxu, Tan Jingyuan (2014) [32], Zhou Jun, Yu Haihao 
(2017) [33], etc. While the efficiency of firms is calculated, some scholars begin 
to keep a watchful eye on the factors affecting the efficiency of firms. For exam-
ple, taking 88 domestic securities firms as the research object, Xiong Meihong 
and Zhu Ning (2011) [34] calculate the total factor productivity of firms by 
means of MML index method and then analyze the relevant influencing factors; 
besides, based on super-efficiency DEA method, Jiang Mianmian et al. (2014) 
[35] calculate the efficiency of securities firms and also explore the influencing 
factors of efficiency based on Tobit model.  

As we can see, the main concentration of domestic research on securities 
firms is the research of firms’ efficiency, and the measurement method centers 
on DEA method. What’s more, Jiang Yonghong and Jiang Weijie (2014) point 
out that the Malmquist index used to measure and decompose the efficiency and 
total factor productivity suffers some flaws and fails to split up scale productivity 
and scope productivity that reflect the scale economy and scope economy. Jiang 
Yonghong and Jiang Weijie also use Hicks-Moorsteen TFP index model to ana-
lyze the commercial banks in China for the first time and calculate the efficiency 
and total factor productivity of commercial bank. There are also other scholars 
who adopt the method to calculate the efficiency and total factor productivity 
(Yuan Wenxiao, 2016; Yang Xiangyang, 2012 [36]; Wang Xiaohong and Chen 
Fanhong, 2015 [37]). However, the literature about analyzing securities firms 
based on the combination of efficiency and total factor productivity is almost 
blank.  

Therefore, Hicks-Moorsteen TFP index model is used in the paper to com-
prehensively evaluate the efficiency and total factor productivity of major listed 
securities firms in China. The paper aims to effectively and systematically ap-
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praise the development of listed securities firms, and provide suggestions for the 
firms to improve their management level. 

3. Research Method and Model Specification 

The paper will perform a systematic analysis on the securities firms from the as-
pects of efficiency and total factor productivity. Efficiency analysis can reflect the 
level changes of firms in the same period, while analysis of total factor produc-
tivity can reflect the inter-temporal level changes of firms. Hicks-Moorsteen TFP 
index method proposed by O’Donnell (2008) can not only calculate the firm ef-
ficiency but decompose total factor productivity into technological changes, 
scale changes and scope changes.  

Assuming that there are N decision-making units and T periods, the input va-
riable of firm is ( )1 2, , ,it t t ntx x x x= 

, while the output variable is  
( )1 2, , ,it t t ntq q q q= 

. Supposing ( )it itX X x=  and ( )it itQ Q q=  are total in-
put function and total output function respectively, then the TFP of deci-
sion-making unit is:  

it it itTech Q X=                         (1) 

So efficiency can be regarded as the ratio of actual technical level to the 
achievable maximal technical level:  

* * *
it it it

it
t t t

Tech Q X
TFPE

Tech Q X
= =                     (2) 

Herein TFPE refers to total factor productivity efficiency, while *
tX  and *

tQ  
respectively are the total input and total output when TFP reaches the maxi-
mum. TFPE can be further decomposed to obtain ITE (technical efficiency), ISE 
(scale efficiency) and RME (scope efficiency). 

1it it it
it

it it it

Q X X
ITE

Q X X
= = ≤                      (3) 

1it it
it

it it

Q X
ISE

Q X
= ≤



                       (4) 

* * 1it it
it

it it

Q X
RME

Q X
= ≤
 

                       (5) 

Herein itX  refers to the minimum total input that can be reached by using K 
times of observed input vector. itX  and itQ  respectively are the total input 
and total output when efficiency reaches the maximum under the constraints of 

itx  and itq .  
TFP of unit i in period t is: 

*
it t itTFP Tech TFPE= ⋅                       (6) 

TFP of unit h in period s is: 
*

hs s hsTFP Tech TFPE= ⋅                      (7) 
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Hicks-Moorsteen TFP index is: 
*

, *
t it

hs it
hss

Tech TFPE
TFP

TFPETech
= ⋅                      (8) 

It can be expressed as follows in the form of decision-making unit:  

( )
( )

( )
( )

( )
( )

( )
( )

1 2
0 1 1 1

,
0 1 1 1

, , , , , , , ,
, , , , , , , ,

hs it hs it it it hs it
hs it

hs hs it hs it hs it it

D x q s D x q s D x q t D x q t
TFP

D x q s D x q s D x q t D x q t
 

= ⋅ ⋅ ⋅  
 

  (9) 

Herein ( )0 •D  and ( )1 •D  refer to the input function and output function 
proposed by Shephard (1953). Hicks-Moorsteen TFP index can be decomposed 
to get:  

*

, *
t it it it

hs it
hs hs hss

Tech ITE ISE RME
TFP

ITE ISE RMETech
= ⋅ ⋅ ⋅                (9) 

Herein * *
t sTech Tech  is index of technical change, it hsITE ITE  refers to in-

dex of technical productivity, it hsISE ISE  stands for index of scale productivi-
ty, while it hsRME RME  refers to index of scope productivity. According to 
O’Donnell (2008), each index after the decomposition of TFP has different 
meanings. Index of technical change shows the movement of production fron-
tier, which reflects “change”; index of technical productivity refers to the move-
ment of observation point towards production frontier, which reflects “catch-up 
effect”; index of scale productivity refers to the scale economy obtained by the 
movement on production frontier, which reflects the changes of scale economy; 
index of scope productivity refers to the scope economy obtained by the adjust-
ment of capital-output ratio, which reflects the changes of scope economy. 

4. Empirical Analysis 

1) Variable definition and statistical description 
Taking major listed securities firms in China as the research object, an em-

pirical analysis of 15 domestic listed securities firms is conducted in the paper 
by virtue of constructing the panel data during 2009-2015. According to 
Hicks-Moorsteen TFP index method, the paper mainly focuses on the input and 
output index of firms. Among the previous researches on securities firms, Wang 
Bing, Xiong Meihong and Zhu Ning (2011) introduce fixed asset, shareholders’ 
equity and operating expense as the substitute variables, and operating receipt as 
the input level variable; the research of Sun Guangdong (2013) centers on mul-
ti-input and multi-output. The input level variables include total asset, operating 
expense and employee compensation, while the output level variables include 
brokerage commission income, self-employment income, underwriting services 
income, innovating services income and other incomes. 

Based on the perspective of costs, for securities firms that actually are acted as 
the financial intermediaries, improving service and commission income is an 
critical indicator to assess the core competitiveness of securities firms; besides, 
the net income from vicariously traded securities is an important part of firms 
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income as well. As for the input cost, the importance of cost’s proportion has 
been taken into consideration in the paper; the payable interest and the payable 
employee compensation are used in the paper as parts of input index. Based on 
the above literature, in view of the availability, relevance and importance of dif-
ferent indexes, the input level indexes of the paper include: payable interest, 
payable employee compensation and receiving from vicariously traded securi-
ties; while the output level indexes include: service and commission income, net 
income from vicariously traded securities and trading financial assets.  

Generally speaking, there are three methods used for the measurement of se-
curities operating efficiency which are production method, asset method and in-
termediate method. Compared with production method and asset method, in-
termediate method can fully evaluate the comprehensive efficiency. In addition, 
the paper aims to assess the comprehensive efficiency of securities firms; inter-
mediate method therefore, is preferable to be adopted. 

The 15 domestic listed securities firms chosen in the paper are as follows: 
Hongyuan Securities, Northeast Securities, China Merchants Securities, Ever-
bright Securities, Industrial Securities, Changjiang Securities, GF Securities, Citic 
Securities, Southwest Securities, Huatai Securities, Founder Securities, Haitong 
Securities, Guosen Securities, Guotai Junan Securities, Sinolink Securities. 

Table 1 includes the input and output indexes of 15 securities firms in China 
from 2010 to 2015 as well as the brief data summarization. 

2) Analysis on the overall efficiency and total factor productivity of se-
curities firms  

Efficiency measurement refers to the relative relationship between production 
unit and production frontier at a given period, which belongs to static analysis. 
The efficiency of 15 securities firms during 2010-2015 is calculated in the paper, 
and the efficiency of securities firm is decomposed (TFPE) into technical effi-
ciency (ITE), scale efficiency (ISE) and scope efficiency (RME). For details see 
Table 2.  

Figure 1 reflects the change tendency of efficiency over time. According to  
 
Table 1. Descriptive statistics of input and output indexes. 

First class variable Second class variable Average value Median Maximum value Minimum value 

Output variable 

Service and commission income 571,755.84 422,005.9 2,963,144.6 73,413.58 

Net income from vicariously traded securities 397,710.25 297,355.43 1,836,714.8 13,863.86 

Trading financial asset 2,297,646.3 1,341,043.9 13,679,240 46,020.84 

Input variable 

Payable interest 43,707.28 3718.75 350,568.01 15.96 

Payable employee compensation 156,607.86 94,131.685 968,603.55 5611.33 

Receiving from vicariously traded securities 3,965,425.8 3,261,916.2 15,045,668 16,438.78 

Note: Service and commission income, Net income from vicariously traded securities, Trading financial asset come from Wind database. Payable interest, 
Payable employee compensation, Receiving from vicariously traded securities come from the annual reports. In view of the consistency of statistical caliber, 
the values in consolidated financial statement are selected as the research objects in the paper.  
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Table 2. The overall efficiency of 15 listed securities firm during 2010-2015 and the aver-
age values of their decomposition values. 

Year TFPE ITE ISE RME 

2010 0.8129 0.9224 0.9622 0.9186 

2011 0.3603 0.9464 0.9693 0.4054 

2012 0.1900 0.9723 0.9345 0.2003 

2013 0.1427 0.9612 0.9441 0.1552 

2014 0.3670 0.9465 0.9912 0.3920 

2015 0.3256 0.9523 0.9496 0.3744 

Average 0.3664 0.9502 0.9585 0.4077 

Note: Data comes from Wind database and annual reports. 
 

 
Note: Data comes from Wind database and annual reports. 

Figure 1. The tendency of efficiency and decomposition value during 2010-2015. 
 

Figure 1, the efficiency of 15 major listed securities firms is declined over time; 
it reached to the minimum value of 0.1427 in 2013 during which there is basi-
cally no efficiency; and then the efficiency climbed to 0.3256 in 2015. Yet the 
technical efficiency (ITE) has held at 0.9 or above during 2010-2015, which in-
dicates that the technical level is quite stable for the listed securities firms and 
the technical changes have less impact on efficiency; the fluctuation range of 
scale efficiency (ISE) during sample period is not very prominent as well and has 
held at 0.9 or above, which indicates that the scale changes have less impact on 
efficiency; the fluctuation range of scope efficiency (RME) during sample period 
is quite high. Scope efficiency dropped to the minimum value of 0.1552 in 2013 
and then slowly rose to 0.3744 in 2015. 

Obviously, the fluctuation range of securities firms’ scope efficiency during 
sample period is quite high, and also the scope efficiency of all securities firms is 
much less than technical efficiency and scale efficiency, which indicates that the 
droop of scope efficiency actually is the main reason for the efficiency decline of 
securities firms, and the scope efficiency of securities firms has blocked the im-
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provement of overall efficiency. Therefore, securities firms shall improve their 
scope level and transfer the development focus to developing new businesses and 
adding diversified services so as to improve the scope efficiency as well as the ef-
ficiency level. Yet the fluctuation range of scale efficiency and technical efficien-
cy during sample period is quite small, which indicates that the overall average 
technical and scale states of major listed securities firms are developed steadily 
during sample period.  

3) Analysis on the efficiency and total factor productivity of single secur-
ities firms 

Table 3 summarizes the efficiency of 15 major listed securities firms in China 
during 2010-2015. In general, the efficiency values of all securities firms are in 
decline, and the efficiency values of most securities firm reached the minimum 
value in 2012 and then rose up slowly. Hongyuan Securities has the highest av-
erage efficiency among 15 major listed securities firms; besides, the fluctuation 
range of all securities firms’ efficiency is quite big. What is noteworthy is that the 
issuing of several documents about stock market system in 2012 such as tougher 
IPO audit and the severe blow of various insider trading has produced a signifi-
cant impact on securities firms, which can be viewed as one of the reason for low 
efficiency of securities firms. The stock market was on the rise from January to  

 
Table 3. 2010-Efficiency of securities companies by 2015 Hicks-Moorsteen TFP Index. 

 2010 2011 2012 2013 2014 2015 Average 

Hongyuan Securities 0.7244 0.6436 0.2402 0.4798 0.6442 0.5687 0.5502 

Northeast Securities 0.8299 0.2994 0.3424 0.0939 0.2401 0.1844 0.3317 

China Merchants Securities 0.7992 0.2589 0.0317 0.0282 0.5178 0.5679 0.3673 

Everbright Securities 0.7580 0.8352 0.1681 0.2321 0.0452 0.5123 0.4252 

Industrial Securities 0.7898 0.4988 0.0426 0.0659 0.0536 0.6300 0.3468 

Changjiang Securities 0.7395 0.4114 0.2766 0.2668 0.1268 0.3391 0.3600 

GF Securities 0.6535 0.3914 0.5049 0.0168 0.4467 0.0942 0.3513 

Citic Securities 1.0000 0.1271 0.0407 0.0251 0.6420 0.1537 0.3314 

Southwest Securities 0.6375 0.3624 0.0788 0.0299 0.4599 0.2456 0.3024 

Huatai Securities 0.8294 0.2415 0.0332 0.0189 0.6159 0.0991 0.3063 

Founder Securities 0.9087 0.0861 0.1701 0.1185 0.0614 0.6112 0.3260 

Haitong Securities 0.9904 0.3462 0.2158 0.0385 0.1151 0.0727 0.2965 

Guosen Securities 1.0000 0.2918 0.6293 0.0573 0.1632 0.3963 0.4230 

Guotai Junan Securities 0.6490 0.4387 0.0426 0.0444 0.4404 0.3568 0.3287 

Sinolink Securities 0.8841 0.1722 0.0331 0.6239 0.9324 0.0514 0.4495 

Average 0.8129 0.3603 0.1900 0.1427 0.3670 0.3256 0.3664 

Note: Data comes from Wind database and annual reports. 
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April in 2012, yet it remained depressed from May to the end of November in 
2012. Generally speaking, although the index is on the rise throughout the year, 
most of investors still suffer losses. The downward condition of stock market is a 
critical factor that results in the efficiency decline of securities market. It is worth 
mentioning that there was sharp fluctuation to the stock market in 2015, and 
Shanghai Composite Index rose up to 5178 from 3049 in the first half of 2015, 
and then dropped to 2850 in the next half year. The occurrence of exceptional 
events such as stock market crash can significantly affect the listed securities 
firms. According to Table 3, the efficiency of most securities firms has expe-
rienced a decline in 2015, which is closely linked with the macroeconomic and 
tendency of stock market. 

Table 4 shows the overall efficiency and decomposition values of major listed 
securities firms in China during sample period. For the average efficiency of sin-
gle securities firm, Hongyuan Securities has the highest efficiency among 15 se-
curities firms, while Haitong Securities has the lowest efficiency. There are five 
securities firms whose efficiency values are higher than the overall average effi-
ciency; they are Hongyuan Securities, China Merchants Securities, Everbright 
Securities, Guosen Securities and Sinolink Securities. For all securities firms, the 
technical efficiency and scale efficiency are basically stable and the scope effi-
ciency is far below technical efficiency and scale efficiency, which brings about  

 
Table 4. The efficiency and decomposition value of listed securities firms during 2010-2015. 

 TFPE ITE ISE RME 

Hongyuan Securities 0.5502 0.8968 0.9460 0.6538 

Northeast Securities 0.3317 1.0000 1.0000 0.3317 

China Merchants Securities 0.3673 0.8392 0.8734 0.4607 

Everbright Securities 0.4252 0.9071 0.9773 0.5018 

Industrial Securities 0.3468 0.9238 0.9557 0.3965 

Changjiang Securities 0.3600 0.9616 0.9388 0.4243 

GF Securities 0.3513 0.8214 0.9429 0.4569 

Citic Securities 0.3314 1.0000 0.9270 0.3352 

Southwest Securities 0.3024 1.0000 1.0000 0.3024 

Huatai Securities 0.3063 1.0000 0.9765 0.3068 

Founder Securities 0.3260 0.9958 0.9760 0.3463 

Haitong Securities 0.2965 0.9948 0.9962 0.2972 

Guosen Securities 0.4230 1.0000 0.9918 0.4279 

Guotai Junan Securities 0.3287 0.9124 0.8864 0.4234 

Sinolink Securities 0.4495 1.0000 0.9899 0.4501 

Average 0.3664 0.9502 0.9585 0.4077 

Note: Data comes from Wind database and annual reports. 
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the fact that the efficiency is in decline as a whole. Thus the improvement of 
scope efficiency in securities firms plays a vital role in the perfection of efficien-
cy. Under the background that there are increasingly diversified demands in 
market, in order to meet the demands of investors, securities firms can improve 
their scope efficiency by virtue of broadening and increasing product types, as 
well as enlarging business scope. The augment of products supply is featured 
with synergistic effect, which can not only reduce the service cost of securities 
firms effectively, but partly improve the efficiency of securities firms. 

4) Analytical matrix of efficiency and total factor productivity 
Based on the above empirical results, a growth matrix of efficiency and total 

factor productivity is formulated in the paper to perform a more complete eval-
uation on the efficiency of securities firms from two dimensions of efficiency 
and total factor productivity. According to the size comparison between all sam-
ple firms and the average level, the growth matrix can be divided into four 
square matrix: a) H/H matrix indicates that the level value of sample firms is 
higher than the mean value; b) H/L matrix indicates that the efficiency level of 
sample firms is higher than the mean value, while the total factor productivity is 
lower than the mean value; c) L/H matrix indicates that the efficiency level of 
sample firms is lower than the mean value, while the total factor productivity is 
higher than the mean value; d) L/L matrix indicates that the efficiency and total 
factor productivity of sample firms are lower than the mean value. Specific anal-
ysis is shown as follows:  

Table 5 summarizes the levels comparison between the efficiency and total 
factor productivity of listed securities firms during 2010-2015 and their corres-
ponding mean values. According to the results firstly, during the sample period, 
the firms containing relatively higher total factor productivity include Hongyuan 
Securities, Northeast Securities, Guosen Securities and Guotai Junan Securities, 
and Northeast Securities is far ahead of other firms at the level of 1.4415; the 
firms containing relatively lower total factor productivity include Changjiang 
Securities, Southwest Securities and Haitong Securities, and Haitong Securities is 
at the very bottom among 15 securities firms. Secondly, the efficiency and total 
factor productivity of Hongyuan Securities, China Merchants Securities, Guosen 
Securities and Guoxin Securities are higher than the average level during sample 
period, which indicates that the four securities firms hold stronger competitive-
ness among 15 securities firms. Besides, the efficiency and total factor productiv-
ity of Changjiang Securities, GF Securities, Citic Securities, Southwest Securities, 
Huatai Securities, Founder Securities and Haitong Securities are lower than the 
average level during sample period, which can be viewed as the sign of danger 
for these securities firms, and the firms shall take effective steps as soon as possi-
ble to reverse the efficiency decline, otherwise it will block their future develop-
ment. As for Northeast Securities, Industrial Securities and Guotai Junan Securi-
ties that are included in L/H matrix, efficiency levels of them are not very posi-
tive, but their high total factor productivity make it possible for them to enter  
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Table 5. Growth matrix of efficiency-total factor productivity of listed securities firms 
during 2010-2015. 

 TFPE TFP Matrix 

Hongyuan Securities 0.5502 1.1532 H/H 

Northeast Securities 0.3317 1.4415 L/H 

China Merchants Securities 0.3673 0.9621 H/H 

Everbright Securities 0.4252 0.7995 H/L 

Industrial Securities 0.3468 0.8953 L/H 

Changjiang Securities 0.3600 0.7004 L/L 

GF Securities 0.3513 0.8467 L/L 

Citic Securities 0.3314 0.8063 L/L 

Southwest Securities 0.3024 0.6088 L/L 

Huatai Securities 0.3063 0.6482 L/L 

Founder Securities 0.3260 0.7624 L/L 

Haitong Securities 0.2965 0.5518 L/L 

Guosen Securities 0.4230 1.0365 H/H 

Guotai Junan Securities 0.3287 1.1091 L/H 

Sinolink Securities 0.4495 0.9561 H/H 

Average 0.3664 0.8852  

Note: Data comes from Wind database and annual reports. 
 

H/H matrix in the future. In short, the current efficiency of most securities firms 
is in a downward tendency, which rings the alarm bell for securities firms, espe-
cially the above seven securities firms that are included in L/L matrix. How to 
improve the efficiency has become a critical obstacle to block their development.  

5) Suggestion 
Based on the above empirical conclusions, there are three suggestions pro-

posed in the paper: first, securities firms are suffering efficiency decline in gen-
eral. The diseconomy of scope is the critical factor that brings about the effi-
ciency decline of securities firms. Therefore, securities firms shall focus on im-
proving their scope efficiency by broadening business scope and adding diversi-
fied products as well as diversified development strategies. Appropriate growth 
on the products’ business scope can effectively reduce operating costs. What’s 
more, merger and acquisition are effective ways to improve the diseconomy of 
scope as well. Second, the scale efficiency and technical efficiency of securities 
firms are in slight declines during sample period, and the level at each year is 
basically stable. Therefore, securities firms can improve their own technical le-
vels by virtue of optimizing service system and strengthening the construction of 
network facilities so as to boost competitiveness, which is also the effective way 
and means for securities firms to seek new development and break through the 
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bottlenecks. At last, it is worth mentioning that the securities firms included in 
L/L matrix shall pay more attention to improve their own efficiency, otherwise it 
will be extremely difficult for them to survive in an intensely competitive mar-
ket. 

5. Conclusions 

The efficiency of securities firms reflects the competitiveness and profitability of 
a firm in the industry, which is related to the development of securities market. 
Efficiency measurement refers to the relative relationship between production 
unit and production frontier at a given period, which belongs to static analysis. 
The efficiency of 15 securities firms during 2010-2015 is calculated in the paper, 
and the efficiency of securities firm is decomposed (TFPE) into technical effi-
ciency (ITE), scale efficiency (ISE) and scope efficiency (RME) so as to deeply 
analyze the comprehensive reflection of securities firms’ resources using ability, 
management ability and ability of sustainable development. TFP index symbo-
lizes the growth of total factor productivity, which can dynamically reflect the 
technological development of a firm. As a kind of dynamic analysis, the growth 
analysis on total factor productivity can not only analyze the movements of ef-
fective production frontier (technical progress), but also analyze the variations in 
relative positions of production unit and production frontier (efficiency change); 
yet the index of total factor productivity stands for the growth of total factor 
productivity. Therefore, total factor productivity for securities firms, can reflect 
the competitiveness and development tendency of securities industry.  

Taking 15 domestic listed securities firms during 2010-2015 as the research 
object, the paper analyzes the efficiency and total factor productivity of securities 
industry by using Hicks-Moorsteen TFP index method. According to the results: 
1) the overall efficiency level went up first and then went down with a V-type 
trend; 2) the scope diseconomy results in the efficiency decline of securities 
firms; 3) the decomposed technical efficiency and scale efficiency of securities 
firms keep the steady developing state during sample period.  

The study shows that: firstly, the overall efficiency level of securities firms 
went up first and then went down with a V-type trend during sample period. 
The efficiency level is at the very bottom in 2013 and then produces a fluctuant 
and slight rise. After the further decomposition of efficiency, it is found that the 
diseconomy of scope is the critical reason for the efficiency decline of securities 
firms. The decomposed technical efficiency and scale efficiency of securities 
firms keep the steady developing state during sample period. Secondly, from the 
point of single securities firm, the fluctuation range of efficiency level in each 
securities firm is quite prominent and in a downward trend totally. The major 
reason for it is the cumbrance of scope diseconomy. Particularly, Industrial Se-
curities and Haitong Securities suffer terrible efficiency performance; thus the 
low efficiency level will definitely block their development. Finally, according to 
the above growth matrix of efficiency-total factor productivity, the efficiency and 
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total factor productivity of Hongyuan Securities, China Merchants Securities, 
Guosen Securities and Guoxin Securities are higher than the average level, while 
Changjiang Securities, GF Securities, Citic Securities, Southwest Securities, Hu-
atai Securities, Founder Securities and Haitong Securities are in L/L matrix; thus 
the seven securities firms shall attach great importance to improving their effi-
ciency levels. 
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