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Abstract- This paper applies stochastic frontier alternative profit function approach to analyze profit efficiency of 12 Chinese 
Commercial banks during the sampling periods from 2004 to 2013. It is revealed from the study that average profit efficiency 
of state-owned banks during the periods is higher than that of joint-stock banks. That the listing of banks are negatively 
correlated with profit margin of commercial banks proves the enhancement of the profit efficiency after carrying out 
joint-stock reform of state-owned commercial banks and listing. 
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I. INTRODUCTION 
 
To date, Banking financial institutions stay as an 
overwhelming part of our financial system. Grounded 
on the Almanac of China’s Finance and Banking to the 
end of 2013, the total assets of banking financial 
institutions reached 151333.2 billion Yuan, along with 
gross liability 141163.7 billion, with owner’s equity 
10169.2 billion. Amidst the figures, large commercial 
banks and joint-stock commercial banks accounted for 
61.15%, 61.28 % and 59.31% respectively. While in 
the earlier years from 2009 to 2012, the proportions of 
total asset they took were 66.17%, 64.84%, 63.57% 
and 62.55% in succession, gross liability 66.41%, 
64.96%, 63.69 and 62.67 in row, and owner’s equity 
62.11%, 63.06%, 61.78% and 60.75% consecutively. 
The convincing date substantiates the dominant role 
they hold in the trade. To make it plain and clear, those 
mentioned SOCB (State-owned Commercial Bank) 
are as follows: ICBC ( Industrial and Commercial 
Bank of China), Agricultural Bank of China, Bank of 
China and CCB (China Construction Bank); the 
joint-stock commercial bank are respectively: Bank of 
Communications, China Citic Bank, CEB (China 
Merchants Bank), HXB (Huaxia Bank), Guangdong 
Development Bank, SDB (Shenzhen Development 
Bank), CMBC (China Merchants Bank), SPDB 
(shanghai Pudong Development Bank) , Industrial 
Bank. ,China Minsheng Banking Corp. (CMBC), 
Merchants Bank, China Zheshang Bank. And China 

Bohai Bank at last. Availing of panel date of those 
banks from 2004 to 2013 by stochastic frontier 
alternative profit function approach, we are supposed 
to conduct the empirical analysis of profit efficiency of 
commercial banks from above , with exception of 
China Citic Bank, Guangdong Development Bank, 
Merchants Bank, China Zheshang Bank and China 
Bohai Bank not included in the text. 
 
II. LITERATURE REVIEW 
 
Having Juxtaposed the date of financial institutions 
efficiency during 1990 to 1995, professor Berger and 
Mester found out the deviation of estimate value will 
surface providing taking no account of random error 
factor. On the top of researching the profit efficiency 
of small banks, Professor Akhigbe and McNulty came 
to figure out small banks hold advantage over large 
banks. By the assistance of stochastic frontier 
alternative profit function, professor Allen N. Berger,  
Iftekhar 、Hasan and Mingming Zhou calculated the 
cost efficiency and profit efficiency of China banking 
sector from 1994 to 2003, they uncovered among all 
the banks inbound when compared that the four major 
commercial banks hold the lowest ground while 
foreign banks the highest position, and a few foreign 
equity’s taking part can promote the efficiency. 
Professor Yao shujie, Feng genfu, Jiang chunyan took 
advantage of stochastic frontier approach to analyze 
the profit efficiency and efficiency of loans of Chinese 
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commercial banks from 1995 to 2001.They discovered 
that the non-state-owned banks were 11% to 18% 
higher than the state-owned counterparts. By the same 
approach, professor Xu chuankan and Qi shutian 
analyzed profit efficiency and cost efficiency during 
1996 to 2003 of the 14 commercial banks, and pointed 
out that the  gradual evolution trend of differentiation 
state-owned banks were short of capacity of making 
profits. Still by the means, Professor Xuhui, Lijian and 
Zhong huibo analyzed influence of non-performing 
loans of the 14 commercial banks from 1994 to 2010 
and worked out that non-performing loans dealt a 
dramatic damage to the cost efficiency but not the 
same way to the profit efficiency, and that the 
joint-stock banks outgrew state-owned banks based on 
the cost efficiency parameter on average, but equally 
matched with each other in profit efficiency. Also, 
Professor Dou yumin and Li fuyou uncovered IPO, 
joint-stock system reform and listing were beneficial 
to the our profit efficiency improvement. As well by 
analyzing the intangible X profit efficiency of the 
commercial banks from 1990 to 2003, professor 
Wangcong and Tan zhengxun pointed out the GDP 
growth rate altogether with growth rate of total 
investment in fixed assets and growth rate of M2 was 
positively correlated with X profit efficiency.  
 
III. METHODOLOGY 
 
The frontier efficiency measurement mainly adopts 
analytical methods of parameter estimation and 
non-parametric estimation. SFA of the former and 
DEA of the later are most frequently used to measure 
financial efficiency. There are both advantages and 
disadvantages for these two methods. SFA considers 
the random error and hypothesizes the existence of 
non-efficiency, but it requires to set function and 
calculation is complex. With regard to DEA, it’s not 
necessary to pre-construct production function or 
estimate coefficient of function parameter, and it does 
not require large number of sample size. However, it 
neglects the influence of price on frontier efficiency 
and only calculates technical efficiency without 
explaining the influence of allocative efficiency. 

Besides, random error is neglected and deviation 
exists for the estimated value of efficiency. In this 
paper, SFA is adopted to analyze the profit efficiency 
and influencing factors for non-efficiency of bank 
profit in 12 Chinese commercial banks from 2004 to 
2013. As commercial banks are special enterprises 
engaging in currency and financial service, 
“production approach” and “intermediary approach” 
are mainly adopted to research the bank efficiency. 
“intermediary approach” is adopted in this paper, 
during which the deposits in commercial banks are 
considered as input. It’s difficult to estimate the output 
prices of commercial banks, so alternative profit 
function is adopted to calculate the profit efficiency of 
12 Chinese commercial banks from 2004 to 2013. The 
specific model is as follows:   

lnnp = α + α lny + β lnp

+ 0.5 α lny lny

+ 0.5 β lnp lnp

+ γ lny lnp + ηt

+ 0.5η t + δ tlny

+ λ tlnp + υ− µ 

In this model, np is total net profit of bank, y1 is 
total loan of bank, y2 is total investment of bank, y3 is 
non-interest income of bank (including handling 
charge, commission and other operation revenue), 1n 
is natural logarithm. The labor price should be 
calculated through dividing various monetary income 
of workers by the number of workers. Salary and 
bonus of staff are not presented in the balance sheets of 
most of the commercial banks in China, so operating 
expense is used in this paper to replace labor price. P1 
is deposit price (divide interest expense by total 
deposit), p2 is capital price (divide net fixed assets and 
construction in progress by total deposit, deposit price 
should be added if considering opportunity cost), p3 is 
operating expense ratio (divide operating expense by 
total deposit to replace labor price), t is time tendency, 
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v is random error. v is subject to average at 0 and 
variance is independent identically distributed σ 	. u is 
subject to average at positive number, and variance is 
truncated normal distribution of σ . The 
non-efficiency profit in the model is	u = δ + δ D1, 
during which D1 refers to dummy variable of listing 
condition. D1=0 means being not listed, and D1=1 
means being listed.  
According to the theory of enterprise efficiency, profit 
efficiency (PE) of commercial banks is dividing actual 
profit by maximal theoretical profit. Given u=0, then 
PE=1, so the actual profit of commercial banks is 
above profit frontier. Given u>0, then 0<PE<1, so the 
actual profit of commercial banks is below profit 
frontier, and non-efficiency profit exists (1 minus 
profit efficiency of the bank is non-efficiency). 
γ = σ (σ + σ )	⁄ refers to variation rate and it’s 
between 0 and 1. Given	γ = 0, it means the deviation 
of actual profit from frontier profit is completely 
caused by white noise. Given 0<γ<1, the larger the 
value, it indicates the deviation of actual profit from 
frontier profit is mainly caused by non-efficiency 
profit. Given	γ = 1, it shows deviation of actual profit 
from frontier profit is resulted from profit inefficiency, 
and non-efficiency is irrelevant with random error.  

IV. DATE 
Related data were collected from the reports and 
websites of 12 banks, and balance sheets and profit 
sheets released by Almanac of China's Finance and 
Banking (2004-2013). Table 1 is listing time of 12 
banks, and Table 2 is statistical description. 

Table1 Bank listing timetable 

 
Date Source : Annual report of each bank 
Note: SDBC: Shenzhen Development Bank, SPDB: 
Shanghai Pudong Development Bank, CMBC: China 
Minsheng Bank, CMB: China Merchants Bank, HXB: 
HuaXia Bank, BOC: Bank of China, ICBC: Industrial 
and Commercial Bank of China, FIB: Industrial Bank, 
BCM: Bank of Communications, CCB: China 
Construction Bank, ABC: Agricultural Bank of China, 
CEB: China Merchants Bank.           

 

Table2 statistical description Monetary Unit=100 million Yuan 

 

 

Date Source: Almanac of China’s Finance 

 

V. EMPIRICAL RESULTS AND ANALYSIS 
 
With the application of frontier 4.1, it’s able to obtain 
with maximal-likelihood-ratio parameter estimation 
value, including estimation value, standard error and 
T-test value of profit model parameter, as well as 
estimation value, standard error and T-test value of 
influencing factor coefficient for non-proficiency 

profit. For example, T-test value of most of the 
variables in Table 3 is 5% and the level above 1% is 
significant. γ=0.946 and standard error is just 0.4719, 
so t value is 1.7946. It’s acceptable for SFA that too 
small standard error leads to larger t value. Given 
γ=0.946, it means that the actual profit of commercial 
banks deviates from frontier profit, and the error 
mainly comes from non-efficiency. Unilateral 
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likelihood-ratio test statistics LR=53.418 is much 
larger than the critical value 16.696 with degree of 
freedom at 5 and significant level at 0.001 (see Kodde 
and Palm, 1986), and null hypothesis γ=0 of is 
declined, which shows that logarithm profit model is 
effective. It can be observed from the influencing 
factor of non-efficiency profit in table 3, significant 
negative correlation exists between listing condition 
of bank and non-efficiency profit. Given T-test value 

is -2.4935 and it’s significant at 1%, it indicates that 
the entire profit efficiency of Chinese banks after 
initial public offerings (IPO) has greatly improved, 
and that listing financing can expand capital fund 
quickly. Besides, it’s necessary to disclose the 
financial information to accept market trial and 
supervision of investors, thus promoting the profit 
efficiency of banks.  

Table3 Estimation of the profit function 

 

 

Log likelihood function =49.8767.  LR test of the one-side error = 53.418，120 sample observation group，With number of 

restrictions=3 

Table4 Profit Efficiency 

 

From ranking of Table 4 , it can be reviewed that the 
average profit efficiency rate above 0.9 are those ten 
banks respectively consecutively: Agricultural Bank 

of China, SPDB (shanghai Pudong Development 
Bank), CMBC (China Merchants Bank), ICBC 
( Industrial and Commercial Bank of China), CCB 
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(China Construction Bank), CEB (China Merchants 
Bank), HXB (Hua Xia Bank), Industrial Bank., Bank 
of Communications and Bank of China. Among them, 
SDB (Shenzhen Development Bank) and CMBC 
(China Minsheng Bank) have an average rate 
between0.8 and 0.9; the average rate of four major 
commercial banks are 93.86%, while other 
commercial banks 92.59%, the former relatively 
higher. What’s more, individuals among the 
joint-stock banks differs relatively obviously, with a 
very few ones having a remarkable higher efficiency 
rate than the state-owned and other joint-stock ones. 
Taking both entirety and each unit into account as a 
whole, the average profit efficiency during the 
sampling period, whatsoever, ascends distinctively.  
 
CONCLUSIONS 
 
Throughout the research, we arrive at the ensuing 
conclusions--Firstly, the overall higher profit 
efficiency of the four major state-owned banks over 
the counterparts of joint-stock banks, to a large extent, 
can be attributed to the unparalleled capital scale, and 
their desultory shareholding reform during 2003 to 
2008 stripped the bad assts off, which is beneficial in 
another manner; second, the dramatic improvement of 
profit efficiency after IPO and those listed 
outperforming the unlisted in the same fashion has 
better elucidated that its increase can be raised by 
means as IPO and publicity of financial information 
and being subject to supervision. Third, the apparent 

tendency of profit efficiency improvement of the 
commercial banks corroborates the necessity of 
reform of monetary system for enhancement.  
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