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Abstract- This paper compares the cost efficiency of state-owned banks and joint-stock banks in China by stochastic frontier 
analysis, and the cost efficiency is investigated based on panel data of Chinese banks from 2000 to 2011. There are two 
inputs, namely the average price of loanable funds and the average price of business investment. Besides, there are also three 
outputs, including loans outstanding, non-interest income and investment with securities. According to the results, the cost 
efficiency of Chinese banks is more efficient than before. Moreover, the efficiency of joint-stock banks is lower than that of 
state-owned banks. However, the difference between them has been less in recent years. 
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I. INTRODUCTION 
 
Banks have obvious influence on the business 
activities and even political activities in a country. 
Banking system can promote significant development 
of economy. Through the Wall Street crisis, the 
powerful influence of banking system can be 
observed clearly. Since the beginning of twenty-first 
century, Chinese government has reformed banking 
sectors for many times. Chinese banks have to face 
more challenges after joining the WTO. Therefore, it 
is worthwhile investigating the measures to assist 
government and regulators with policy choice.  
The most commonly employed parametric procedure 
is the stochastic frontier approach (SFA), as it allows 
the effect of statistical noise to be separated from the 
effect of inefficiency, thereby resulting in a stochastic 
frontier. [1] Because parametric approach considers 
the interference of random error as the cost efficiency 
and Chinese banks have large changes in scale and 
business, SFA is adopted in this paper. The remainder 
of this study is organized as follows: Section 2 shows 
literature review of studies about cost efficiency in 
the world. Section 3 introduces the SFA model used 
in this paper. Section 4 shows data. And section 5 
includes results and conclusions.    
 
II. RELATED LITERATURE REVIEW 

Y Dong, R Hamilton, M Tippett[1] investigated the 

consistency of efficiency scores obtained from the 
stochastic frontier analysis and data envelopment 
analysis. Yeonjeong Lee, Kapje Park, Sang Mok 
Kang[2] investigated the efficiency and productivity 
of nation-wide and local commercial banks in Korea, 
and they found some significant factors affecting the 
efficiency of nation-wide and local commercial banks. 
Chunxia JIANG, Shjie YAO, Zongyi 
ZHANG[4],Guotai CHI, Xiufeng SUN, Dan LU[6] 
and Pin LV, Ying WEN[7] measured Chinese banks’ 
efficiency by SFA, and they found the importance of 
government policy. 
 
III. METHODOLOGY 
 C-D cost function can not reflect the change of cost 
efficiency by changing scale, but trans-log cost 
function includes the mutual influence of input and 
output, which ensures trans-log cost function is 
flexible enough. As a result, the trans-log cost 
function is adopted. Firstly, the input and output are 
defined as follows. 

Table 1 Description Of Output And Input 
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Hence, SFA model of cost efficiency(CE) can be 
written as follows: 
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i=1, 2; j=1, 2, 3; A , iB , jC , ikD , jlE , ijF  

are determined parameters; is stochastic error, 

 ～  2,0N  ; is the term of cost 

inefficiency,  20N~  ， . 

In addition, note the standard symmetry restrictions: 
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(Dietsch And Lozano-Vivas, 2000; Altunbas et al, 
Rime, 2003) 

Put the formula (2) into the formula (1). 
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Define the parameters in (3) by the method of 

maximum likelihood and define lnC  of samples by 
SFA model. Then the cost efficiency is: 
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 If 1CE i  means cost efficiency, if 1CE i   

means cost inefficiency 
 
IV. DATA 

The sample of this paper includes 8 Chinese banks 
from 2000 to 2011 and the data sources are collected 
from Almanac Of China’s Finance And Banking and 
annual report of banks.  

And the special aspect in this paper is the addition of 
dummy variable (listed=1, not listed=0). 
 
V. RESULTS 
 Table 3 shows the cost efficiency of banks. The 
government began to control non-performing loan 
from 2001, so there were some changes about cost 
efficiency of state-owned banks. The lowest values of 
state-owned banks were all in this period. Since the 
joining in WTO and listing of banks, Chinese banks 
have faced both challenges and opportunities. Banks 
started to change its business philosophy, and the cost 
efficiency has improved significantly. The efficiency 
of the joint-stock banks has been increasing fast, 
especially the cost efficiency of CITIC Bank. The 
value of cost efficiency had roughly doubled from 
2000 to 2006, as CITIC Bank actively developed 
credit cards, financial services and other business 
from 2000. In 2002, CITIC Bank started to use the 
information platform of IBM. CITIC Bank 
cooperated with major corporations to promote its 
credit cards. In a word, CITIC Bank developed 
rapidly because of the innovation of system and 
business. 

Table 3 Cost Efficiency 
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Note: ICBC: Industrial and Commercial Bank, ABC: 
Agricultural Bank of China, BOC: Bank of 
Communications, CCB: China Construction Bank, 
BCM: Bank of Communications, CMBC: China 
Merchants Bank, CITIC: China CITIC Bank, CIB: 
Industrial Bank. 

 
The change of cost efficiency is obvious in figure 1. 

The government began to control non-performing 

loan from 2001. Because of this, the state-owned 
banks were affected. But the joint-stock banks were 
almost unaffected. Although the cost efficiency of 
joint-stock banks is lower than that of state-owned 
banks, but the development speed is faster than that 
of state-owned banks. It shows that the joint-stock 
banks have great development potential and there is 
still a long way to go. 

 
Figure 1 

 
The likelihood ratio test is performed to examine 
whether the results are efficient or not. Null 
hypothesis is gamma=0. If the null hypothesis is 
accepted, u can be eliminated. It means that cost 
inefficiency does not exist in the model. When 
alternative hypothesis is gamma≠0, cost inefficiency 
exists in the model.  
 When alternative hypothesis is gamma=0, constraint 
condition is 1 and significance on average at 1%. The 

value of mixed 2X  is 5.412 ( Kodde and Palm, 
1986). In Table 5, the value of LR is 30.5991＞5.412. 
So cost inefficiency exists in this model.  
 Table 5 shows the t values of 16 parameters. 6 
parameters are significant at 1% and 4 parameters are 
significant at 5%. Other 6 parameters are not 
significant. The model is reliable because of gamma 
is not 0.  
 

Table 5 Regression results of OLS 

 

 

Note: Asterisk(*), double asterisk(**), and triple asterisk (***) denote significance on average at 1%, 5%, 10%. 
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CONCLUSIONS 
SFA is adopted to measure the cost efficiency of 
state-owned banks and joint-stock banks in China, 
and to compare the developing situation of these two 
kinds of banks. According to the results, the 
development speed of joint-stock banks is faster than 
that of state-owned banks. Although the cost 
efficiency of state-owned banks is more stable, but 
the space of development is so small. Therefore, it’s 
necessary for the state-owned banks to learn the 
innovate and reform systems of the joint-stock banks, 
during which carrying out diverse business is the key.  
 
REFERENCES 
 
[1]  Y Dong, R Hamilton, M Tippett(2014), Cost efficiency of the 

Chinese banking sector: A comparison of stochastic frontier 
analysis and data envelopment analysis , Economic 

Modelling, 2014. 36(1):298-308 
[2]  Yeonjeong Lee,Kapje Park,Sang Mok Kang, The Efficiency & 

Productivity of Nation-wide and Local Banks in Korea: Based 

on Directional Distance Function Analysis, Economic study, 

2009. 27(1):47-72 
[3] Meryem Duygun, Vania Sena, Mohamed Shaban, 

Schumpeterian competition and efficiency among commercial 
banks, Journal of Banking & Finance, 2013.37:5176-5185 

[4] Chunxia JIANG, Shjie YAO, Zongyi ZHANG, The effects of 

governance changes on bank efficiency in China: A stochastic 

distance function approach, China Economic review, 

20(2009)717-731 
[5] Jonathan Williams, Efficiency and market power in Latin 

American banking, Journal of Financial Stability, 
8(2012)263-276 

[6] Guotai CHI, Xiufeng SUN, Dan LU, Analysis of Chinese 
banks’ cost efficiency, Economic Research, 2005.6:104-116 

[7] Pin LV, Ying WEN, Measurement of the Cost Efficiency of 
Chinese Commercial Banks Based on SFA Model, Forward 
Position or Economics, 2010(5):133-146 

 
 
 

 


