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Abstract 
Interest rate marketization refers to the country’s marketization of interest rate control 
and financial institutions independently pricing the interest rates based on the economic 
development and their own operations. As an important step in financial reform, China's 
interest rate marketization reform had been gradually promoted from the 1990s to the 
end of 2015. As an important financial institution in the economic development, 
commercial banks face the negative impacts of the reduction of interest rate spread 
between deposit and loan, which caused by the interest rate marketization. On the 
premise of reading and sorting out the theoretical knowledge related to the 
marketization of interest rate and commercial banks' profitability, this paper selects the 
data of 25 commercial banks from 2009 to 2018 for panel data modeling and analysis, 
taking return on assets as an indicator of profitability, the net interest margin as an 
indicator representing the degree of interest rate marketization. The impacts of interest 
rate marketization, the proportion of non-interest net income, total assets, non-
performing loan ratio and liquidity ratio on the profitability of commercial banks are 
analyzed. The results show that the degree of interest rate marketization and the 
proportion of non-interest net income significantly affect the profitability of commercial 
banks, having a positive correlation with ROA and that total assets, non-performing loan 
ratio and liquidity ratio have a negative correlation with ROA. According to the results 
of modeling, the suggestions for commercial banks to improve their profitability under 
the interest rate marketization include strengthening the development of non-interest 
business, increasing the proportion of non-interest net income, strengthening the 
innovation of products and services, paying attention to the cultivation of talents and 
improving the risk control system. 
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1. Introduction 

The rapid economic development has also brought about the rapid development of the financial 
industry. With the deepening of the reform of interest rate marketization, China's interest rate 
marketization was fully liberalized in 2015, but this has also brought great challenges to 
commercial banks. In the process of interest rate marketization, commercial banks have the 
right to control the level of deposit and loan interest rates. In order to seize the market, they 
can only continuously narrow the deposit and loan interest margin, so their profitability is 
affected. In this case, commercial banks need to transform their business model and optimize 
their profit model to further improve their competitiveness. They can not only rely on the 
traditional deposit and loan interest margin to achieve profit increase. The domestic and 
foreign literature conclusions all think that the marketization of interest rates has a great 
impact on the income of commercial banks, but different scholars have different views on 
whether its impact is positive or negative. 
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Chu Haizhen (2015) conducted an empirical analysis on the data of 16 commercial banks, 
involving two aspects: profitability and profit structure. This paper discusses the current 
shortcomings and deficiencies of the profit model of commercial banks, and draws a conclusion 
that although the asset scale of commercial banks is negatively related to the profit level, it has 
a positive effect on the profit structure. The growth of their net interest income will promote 
the improvement of the profit level. It also puts forward that commercial banks should consider 
the problem of scale expansion on the premise of balancing the profit level and profit structure. 
In addition, we should pay attention to risk management, cost control and the development of 
non interest business to improve profitability. Lu Jing (2013) used the real data of commercial 
banks to conduct research and concluded that the traditional deposit and loan business of 
commercial banks is largely affected by interest rates. In order to increase profits and ensure 
the development of commercial banks, profit structure must be optimized. 
Li Yuan (2014) analyzed the data of 10 banks from 2005 to 2012, and found that the 
profitability of commercial banks changed differently in different years under the same 
condition that the benchmark interest margin narrowed, because of the impact of the 
macroeconomic environment. Gao Jinyan (2020) believes that the marketization of interest 
rates has positive impacts on small and medium-sized banks, such as helping to improve the 
innovation ability of small and medium-sized banks, but also believes that it will increase the 
difficulty of risk management of small and medium-sized banks and weaken the profitability of 
commercial banks. Commercial banks should focus on financial product innovation and 
financial technology to improve competitiveness. 
Alin Marius Andries and Bogdan Capraru (2017) used a two-stage empirical model to analyze 
the impact of financial liberalization and reform on banking performance in 17 countries in 
Central and Eastern Europe from 2004 to 2008. The model includes the first stage of bank 
performance evaluation and the second stage of banking system determinants evaluation. The 
results show that banks with higher financial liberalization and openness have higher cost 
efficiency and can improve and ultimately provide customers with cheaper services. Piergiorgio 
Alessandri, Benjamin D. Nelson (2015) studied how banks' profitability changes with interest 
rates and found that even banks use derivatives to hedge risks, it is difficult to completely offset 
interest rate risk. The role of interest rate liberalization on commercial banks' profitability is 
different in the long and short term, showing a positive correlation in the long term, but a 
negative correlation in the short term. In the long term, the profitability of banks will be 
enhanced when the interest rate curve is upward, but in the short term, the rise of market 
interest rate will reduce the profit margin. 
Claudio Borio, Leonardo Gambacorta, Boris Hofmann (2017), based on a sample study of 108 
large international banks, analyzed that the impact of interest rates on banks is non-linear. 
When the interest rate reaches a very low level, monetary policy is not effective in stimulating 
bank loan growth, and the impact on bank profits is more significant at this time. Allen (1988) 
pointed out that the narrowing of bank net interest margin may be caused by the competition 
in loan products. Maudos&Guevara (2004) established a trader model to conduct empirical 
research. The research shows that both the degree of market competition and interest rate risk 
have an impact on the net interest margin, but the degree of impact varies. Mc Shane&Sharpe 
(1985) made an empirical analysis on commercial banks in Australia and believed that there 
was a positive relationship between net interest margin, risk aversion and market interest rate. 
Ephraim W. Chirwa, Montfort Mlachila (2004) studied the impact of financial reform on the 
interest margin of Malawi commercial banks. The research conclusion shows that the interest 
margin has risen significantly under the effect of interest rate marketization reform. The panel 
regression results show that the observed high interest margin can be attributed to high 
monopoly power, high reserve requirements, high central bank discount rate and high inflation. 
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This paper introduces the process of interest rate marketization and related theories, and then 
makes an empirical analysis to draw relevant conclusions. The first part is the introduction, 
which introduces the research background, research significance and related research 
summary of this paper. The second part introduces the relevant theories. The third part is the 
relevant empirical analysis, selecting data for model construction and regression analysis. The 
fourth part is the research conclusions and recommendations. 
The main innovation points of this paper are as follows: First, regarding the selection of 
variables, this paper selects the net interest margin as the indicator representing the degree of 
interest rate marketization, which more reasonably demonstrates the degree of interest rate 
marketization of different types of commercial banks in China, as well as the resulting 
difference in the profitability of commercial banks and its impact. In addition, five other 
important variables that will affect the profitability of commercial banks are also selected for 
multi-dimensional analysis. Second, in terms of research objects, unlike most domestic 
literatures which only study a certain commercial bank or a certain type of commercial bank, 
they select three types of commercial banks for analysis, comprehensively analyze the impact 
of various influencing factors on the profitability of commercial banks from the macro and 
micro levels, draw corresponding conclusions, and put forward reasonable suggestions 
according to the conclusions, It has certain practical significance for the further development 
of commercial banks. 

2. Theoretical Analysis  

2.1. Interest Rate Marketization Theory and Various Influences 
Zhang Huahua (2004), starting from the economic theories related to interest rates, such as 
interest rate determination theory, Keynesian liquidity interest rate theory and interest rate 
determination theory, expounded the concept of interest rate marketization and analyzed the 
reasons why interest rate marketization must be carried out, and concluded that interest rate 
marketization is the only way to financial reform and the objective requirement of economic 
development. Therefore, China should carry out interest rate mechanism reform, and actively 
and effectively solve the main problems existing in the current interest rate management 
system in China. In terms of banking industry, Zhang Huahua believes that the advantage lies 
in that banks can compete equally with non bank financial institutions, which also reduces 
credit risk, but also increases the operating costs and competitive pressure of banks. 
McKinnon and Shaw put forward the theory of financial repression and financial deepening 
based on the actual situation of developing countries in the world, which provides a theoretical 
basis for the market-oriented reform of interest rates. Mathieson (1980) further studied the 
theory of financial repression on this basis. We should not be anxious to liberalize interest rate 
control. We should follow the economic situation step by step, and at the same time, assist the 
national policy to make the financial market not fluctuate violently. Kumar PC (1994), from the 
perspective of developing countries, believes that the most effective way for financial market 
operation is to freely allocate resources through the market, which also means that interest rate 
marketization and a sound and perfect market system are inseparable. 
Wang Jinbin and Yu Chunhai (2007) demonstrated through empirical analysis that the 
marketization of interest rates will bring negative effects to the economy, especially in 
consumption and investment, which will also impact the banking industry. On the premise of 
considering the stability of residents' savings, enterprises' solvency and bank funds, he 
proposed to liberalize medium and long-term credit interest rates, form short-term interest 
rates, integrate the interest rate of the money market to form a possible path of balanced 
interest rate of the medium and long-term capital market. Ba Shusong, Hua Zhongwei and Zhu 
Yuanqian (2012) believed that interest rate marketization would reduce the impact of financial 
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disintermediation on banks, improve the competitiveness of banks, but also reduce the number 
of banks by analyzing the interest rate marketization path in Japan, the United States, Germany 
and other countries. It is believed that banks can improve their profitability through off balance 
sheet business income and profit model transformation. 
Jin Lingling, Zhu Yuanqian and Ba Shusong (2012) analyzed the United States, Japan and other 
countries, and believed that the marketization of interest rates has a huge impact on the deposit 
loan interest margin of banks. The marketization of interest rates and financial 
disintermediation will inevitably lead to a sharp decline in the loan to deposit ratio and the 
interest margin will be narrowed, but it is not the case through the study of real data. Lian Ping 
(2014) described the process of China's interest rate marketization reform and studied its 
related role. In addition, it also specifically discusses the possible risks in the process of interest 
rate marketization and puts forward corresponding suggestions. 
Interest rate marketization means that the governments of various countries liberalize the 
intervention and direct control over the interest rate level of financial institutions, such as the 
deposit and loan interest rates. The interest rate level is determined by the supply and demand 
of the money market, giving full play to the role of the market as the "invisible hand", which 
means that financial institutions can determine and freely adjust the interest rate level 
according to their own development and capital adequacy. Under the interest rate 
marketization, this means that the operating pressure of commercial banks is increasing. In 
order to attract and retain customers, commercial banks will continue to reduce the loan 
interest rate and increase the deposit interest rate, which will lead to a decrease in the income 
from the deposit loan interest margin of commercial banks, which also means that the 
profitability of commercial banks may face downward pressure. 

2.2. China's Interest Rate Marketization Process 
From the founding of the People's Republic of China in 1949 to the reform and opening up, 
China has been implementing a planned economic system, and the interest rate is also affected 
by it. At this time, the role of interest rate is not to regulate the economy, but only as an 
accounting tool of the economy. On the basis of reform and opening up, China's economy has 
been developing at a high speed. Compared with other developed countries, China's interest 
rate marketization started late, but also experienced a long-term process. On the basis of the 
successful experience and lessons learned from other countries, China's interest rate 
marketization reform was gradually promoted from the 1990s to 2004, and accelerated from 
2012 to 2015, when the regulation on floating deposit interest rates was released. At this time, 
China's interest rate marketization reform was basically ended. 
Yi Gang (2009) discussed the process of interest rate marketization in China, analyzed the 
conditions for promoting the reform of interest rate marketization, such as the establishment 
of SHIBOR and other benchmarks, clear property rights and diversified ownership, introduced 
the achievements of interest rate marketization, systematically introduced the achievements of 
China's interest rate marketization reform, and pointed out the next direction of interest rate 
marketization reform. Xie Rengming (2014), when most domestic scholars believed that China 
had basically completed interest rate marketization, put forward that there was still a way to 
go for interest rate marketization in China. He believed that interest rate marketization was not 
as simple as liberalizing the control of interest rate level. He observed and analyzed the process 
of interest rate marketization in the United States and China, and discussed the behavior and 
influence of various financial institutions under the process of interest rate marketization. It is 
believed that China's current interest rate system has not yet reached the level where the 
market determines interest rates in a complete sense. 
Xin Baojiang (2020) analyzed the current development of commercial banks on the basis of 
expounding the process of China's interest rate marketization reform, and comprehensively 
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analyzed the impact of interest rate marketization on China's commercial banks. From the 
2012-2017 net interest margin data of ICBC, Agricultural Bank of China, Bank of China and 
China Construction Bank, he concluded that interest rate marketization will reduce the 
profitability of commercial banks. He believed that commercial banks should vigorously 
develop intermediate business and increase the proportion of intermediate business income, 
rather than relying solely on the traditional deposit and loan interest margin to make profits. 

2.3. Relevant Theories of Commercial Banks' Profitability 
An enterprise aims to make profits. Within a period of time, the amount and level of profits 
earned by the enterprise under normal operating conditions represent the profitability of the 
enterprise. The higher the profitability of an enterprise, the stronger the ability to earn profits 
and the better the development prospects. The following indicators are usually used to measure 
profitability: net assets per share, operating profit rate, P/E ratio, return on net assets, return 
on assets, etc.Song Yuan (2019), through a specific case study and empirical analysis of ICBC, 
built a model to study the mechanism between interest rate marketization and ICBC's 
profitability, involving the following aspects: interest margin, loan quality, bank size and profit 
model. He believed that with the marketization of interest rates, commercial banks' interest 
expenditure increased without the expected increase in loan interest income. It also puts 
forward the countermeasures to adjust the bank's profit model. 
Yang Shun (2014), based on the interest rate marketization reform, comprehensively discussed 
the problems related to bank performance, which can be divided into direct path and indirect 
path. The direct effect path includes competition effect, interest rate spread effect and interest 
rate fluctuation effect, and the indirect effect path includes ability cultivation effect and 
resource allocation effect, which are summarized as "3+X effect path". Su Wei (2020) believes 
that the current profit income of commercial banks in China is mainly interest income. Under 
the background of the rapid development of Internet finance and the marketization of interest 
rates, commercial banks are faced with the pressure of reducing the deposit loan interest 
margin, which has weakened their profitability to some extent. However, the marketization of 
interest rates has also promoted commercial banks to innovate continuously and promote the 
diversification of financial products. 
Sarr(2000)believed that the financial reform will lead to fierce competition among banks. In 
order to obtain deposits, the amount of on balance sheet asset investment will be increased, so 
that the deposit interest rate will have to be increased, and the high cost of deposit taking will 
lead to a higher deposit interest rate, which means that the deposit loan interest margin income 
of banks will be reduced. Saunders and Schumacher (2000) found by analyzing the data of 
commercial banks in the United States and other countries that, in the process of financial 
reform, changes in interest rates have a great impact on interest margin and thus on the 
profitability of commercial banks. The national financial policy can reduce interest rate 
fluctuation and bank interest margin. The conclusion shows that the net interest margin is 
positively related to the capital adequacy ratio, market structure and interest rate volatility of 
commercial banks. 

2.4. Interest Rate Marketization and Profitability of Commercial Banks 
The interest rate marketization has reduced the interest margin income of the traditional 
deposit and loan business. At this time, the net interest margin is small, forcing commercial 
banks to accelerate the transformation of the profit model to improve their profitability and 
better reduce the negative impact of interest rate marketization. When the interest rate 
marketization is low, commercial banks can obtain higher income by simply expanding the 
deposit and loan interest margin. At this time, the net interest margin is large. Commercial 
banks can only focus on traditional businesses and have no incentive to develop and innovate 
new businesses and financial products. The deepening of interest rate marketization has 
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resulted in the narrowing of the net interest margin. At present, the main source of income of 
China's commercial banks is interest income. Non interest income only accounts for a small part 
of the total income. Although it has a limited impact on the profitability of commercial banks, 
the increase in the proportion of non interest income means that commercial banks strengthen 
the development of intermediate business, which will also bring about an increase in the rate 
of return on assets. 
The non-performing loan rate of a commercial bank is closely related to its capital recovery. 
When the non-performing loan rate increases, the risk of the bank recovering the loan capital 
increases. If the amount of the loan capital cannot be recovered is larger, the loss of the 
commercial bank will be greater, and it is more difficult to guarantee its profit level. It is 
generally believed that banks with large assets can use funds more effectively to obtain profits, 
and at the same time, their management ability and risk resistance ability are also higher, the 
corresponding management cost is lower, the number of customers is large, and the company 
can develop better. Liquidity and profitability are generally negatively correlated, but the 
liquidity ratio of commercial banks must meet the national regulatory standards. On this basis, 
high profits are generally accompanied by low liquidity ratios. The negative correlation 
between profits and liquidity ratios means that the longer the loan term, the lower the 
profitability. The economic development of a country will promote the increase of people's 
demand, and at the same time, commercial banks will make efforts to improve their operating 
ability in order to meet the needs of customers, which will correspondingly drive the 
improvement of commercial banks' profitability. 
To sum up, this paper makes the following assumptions: 
Hypothesis 1: The profitability of commercial banks is positively correlated with the net 
interest margin. 
Hypothesis 2: The profitability of commercial banks is positively related to the proportion of 
non interest income. 
Hypothesis 3: The profitability of commercial banks is negatively related to the non-performing 
loan ratio, and the rise of the non-performing loan ratio will lead to the decline of the return on 
assets of commercial banks. 
Hypothesis 4: There is a positive correlation between the asset size and profitability of 
commercial banks. 
Hypothesis 5: The liquidity ratio is negatively related to the profitability of commercial banks. 
Hypothesis 6: The profitability of commercial banks is positively related to GDP. 

3. Model 

3.1. Variable Selection and Introduction 
Return on assets (ROA) and return on equity (ROE) are usually used to measure the profitability 
of a company. As the ROA will be affected by the financial leverage of commercial banks, it 
means that commercial banks can manipulate the financial leverage to improve the ROA. 
However, once the financial leverage of commercial banks increases, the consequent 
operational risk will also increase. Return on assets (ROA) does not involve the financial 
leverage of commercial banks. Therefore, after comprehensive consideration, this paper selects 
ROA as the profitability of commercial banks. The higher the ROA, the higher the asset 
utilization efficiency and profitability of commercial banks. 
The explanatory variables selected in this paper include the degree of interest rate 
marketization, GDP, the proportion of non interest net income, total assets, non-performing 
loan rate and liquidity ratio. Since the interest rate marketization has a huge impact on the 
deposit and loan interest rates of commercial banks, it has a close relationship with the net 
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interest margin of commercial banks. After learning from other scholars' measurement 
methods of interest rate marketization, this paper decided to choose the net interest margin of 
commercial banks as an indicator to measure the degree of interest rate marketization. For GDP, 
proportion of non interest net income, total assets, non-performing loan rate and liquidity ratio, 
logarithmic processing is carried out to facilitate data processing. 
Specific variable information is shown in Table 1: 
 

Table 1. Specific Information of Variables 
Variable Type Variable Name Variable Abbreviation Expected Relationship 

Interpreted variable Return on assets ROA  
 The degree of interest rate marketization LLSCH Positive correlation 
 Liquidity ratio LDXL Negative correlation 

Explanatory variable Proportion of non interest net income FLZB Positive correlation 
 Non-performing loan rate BLDL Negative correlation 
 Total assets ZCZE Positive correlation 

Control variable GDP GDP Positive correlation 

3.2. Sample 
This paper selects 25 commercial banks as the research sample, and the final data is the 
financial data from 2009 to 2018. The main data sources are the annual reports of 25 
commercial banks and the website of the National Bureau of Statistics. Through sorting out the 
original data and necessary calculations, the data needed to establish the model are obtained 
to ensure the accuracy of the empirical analysis conclusions. Including 5 large state-owned 
commercial banks, namely Industrial and Commercial Bank of China, Agricultural Bank of China, 
Bank of China, China Construction Bank and Bank of Communications of China; 10 joint-stock 
commercial banks, namely China Merchants Bank, CITIC Bank, China Everbright Bank, Huaxia 
Bank, Ping An Bank, Shanghai Pudong Development Bank, Industrial Bank, China Minsheng 
Bank, Guangdong Development Bank, and Zheshang Bank; 10 city commercial banks, namely 
Bank of Beijing, Bank of Shanghai, Bank of Chengdu, Bank of Nanjing, Bank of Jiangsu, Bank of 
Qingdao, Bank of Ningbo, Huishang Bank, Bank of Jilin and Bank of Hangzhou. 

3.3. Panel Regression Model 
Through the selection of representative characteristic indicators, the preliminary multiple 
linear regression equation is as follows: 
 

ititit

itititit

GDPZCZE

BLDLFLZBLDXLLLSCHROA
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   (1) 

 

In Formula 1, i represents the sample commercial bank i, t represents the time, itROA

represents the return on assets of the commercial bank i in year t, and c represents a constant 
term, β represents regression parameter and it represents the random interference term. 

3.4. Descriptive Statistics of Variables 
Descriptive statistics of all sample variables and categorical sample variables are carried out to 
more comprehensively and specifically analyze the data of sample data in 2009-2018. 
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Table 2. Descriptive statistics of all sample variables 
Variable Variable Name Mean SD Min Max 

ROA Return on assets 1.024 0.219 0.32 1.5 

LLSCH The degree of interest rate marketization 2.268 0.441 0.91 3.35 
FLZB Proportion of non interest net income  20.948 10.688 2.6 61.9 
ZCZE Total assets  4330.796 5949.711 44 27700 
BLDL Non-performing loan rate 1.177 0.45 0.2 2.91 
LDXL Liquidity ratio 45.848 9.538 27.6 80.58 
GDP GDP 621025.4 81814.1 348517.7 919281.1 

 
It can be seen from the data in Table 2 above that the minimum and maximum ROA values of 
the 25 selected sample banks are 0.32 and 1.5 respectively, with a significant difference of 1.18, 
which means that the profitability of different commercial banks varies greatly, with a standard 
deviation of 0.219, indicating that the ROA fluctuation is small. The maximum and minimum 
values of interest rate marketization are 0.91 and 3.35 respectively, and the average value is 
2.268, which means that with the increase of years, the degree of interest rate marketization is 
also deepening. It is particularly obvious that the proportion of non interest net income of banks 
varies greatly, the minimum is only 2.6, but the maximum is 61.9, and the standard deviation is 
10.688, indicating that different banks attach different importance to non interest business, the 
proportion of non interest net income is very unbalanced, and the profit structure of different 
commercial banks is quite different. 
The total assets of state-owned banks have greater advantages than those of urban commercial 
banks. Due to the relatively limited capital of small and medium-sized banks, it also has a 
greater impact on the profitability of banks. The minimum value of total assets is 44, while the 
maximum value is 27700, which is close to 630 times of the minimum value. The gap is huge. 
The minimum and maximum NPL ratios are 0.2 and 2.91 respectively, and the average is 1.177, 
which means that the overall NPL ratio of commercial banks is at a low level, the asset quality 
is high, and the risk of a large number of defaults is low, which is conducive to improving the 
profitability of commercial banks. The maximum value of the liquidity ratio is 80.58, the 
minimum value is 27.6, and the average value is 45.848. There is a certain gap, which meets the 
national regulatory requirements of more than 25. The average value of GDP is 621025.4, the 
standard deviation is 81814.1, and the minimum and maximum values are 348517.7 and 
919281.1, respectively, indicating that China's economy is developing continuously, and the 
level of GDP is increasing continuously. 
 

Table 3. Descriptive statistics of variables of state-owned commercial banks 
Variable Variable Name Mean SD Min Max 

ROA Return on assets 1.156 0.178 0.800 1.470 

LLSCH The degree of interest rate marketization 2.214 0.323 1.390 2.760 

FLZB Proportion of non interest net income  24.70 5.455 16.60 38.20 

ZCZE Total assets  14,468 6,024 3,309 27,700 

BLDL Non-performing loan rate 1.388 0.404 0.850 2.910 

LDXL Liquidity ratio 44.20 8.448 27.60 67.28 

GDP GDP 621025.4 81814.1 348517.7 919281.1 
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Table 4. Descriptive statistics of variables of joint-stock commercial banks 
Variable Variable Name Mean SD Min Max 

ROA Return on assets 0.965 0.220 0.480 1.460 
LLSCH The degree of interest rate marketization 2.210 0.415 1.060 3.170 
FLZB Proportion of non interest net income  23.88 10.84 6.070 61.90 
ZCZE Total assets  2,931 1,809 163 6,746 
BLDL Non-performing loan rate 1.148 0.488 0.200 2.400 
LDXL Liquidity ratio 46.10 10.42 28.68 80.58 
GDP GDP 621025.4 81814.1 348517.7 919281.1 

 

Table 5. Descriptive statistics of urban commercial bank variables 
Variable Variable Name Mean SD Min Max 

ROA Return on assets 1.018 0.209 0.320 1.500 
LLSCH The degree of interest rate marketization 2.353 0.503 0.910 3.350 
FLZB Proportion of non interest net income  16.14 10.77 2.600 52.64 
ZCZE Total assets  662.2 565.2 44 2,573 
BLDL Non-performing loan rate 1.099 0.400 0.480 2.820 
LDXL Liquidity ratio 46.42 9.116 27.75 79.22 
GDP GDP 621025.4 81814.1 348517.7 919281.1 

 

From Table 3, Table 4 and Table 5, it can be seen that the average and standard deviation of 
ROA of the three types of commercial banks have little difference, and the maximum value is 
about 1.5. The difference is that the minimum value of state-owned commercial banks is 0.8, 
while the minimum values of joint-stock commercial banks and urban commercial banks are 
0.48 and 0.32, respectively. There is a large difference. In terms of profitability, state-owned 
commercial banks have a large advantage because of their business management ability and 
strong risk management ability. The average ratio of non-interest net income of the three types 
of banks has little difference, but the maximum difference is obvious. The maximum ratio of 
non-interest net income of state-owned commercial banks is only 38.20, but the maximum ratio 
of non-interest net income of the other two types of banks is more than 50, indicating that these 
two types of banks pay more attention to the development of intermediary business than state-
owned banks. The value difference of total assets is more obvious. The asset scale of different 
types of banks is different. The maximum value of total assets of state-owned commercial banks 
reaches 27700, while the maximum value of total assets of urban commercial banks is only 
2573. The average non-performing loan ratios of the three types of banks are 1.388, 1.148 and 
1.099 respectively, with a small difference between the maximum and minimum values. The 
average liquidity ratios were 44.20, 46.10 and 46.42 respectively, all exceeding 40, with little 
difference. The liquidity level gap among the three types of banks was small. 

3.5. Stability Test 
Since the data selected in this paper is panel data, with 25 cross sections and a period of ten 
years from 2009 to 2018, it is different from the general linear regression model. To avoid false 
regression or pseudo regression, the stationarity test should be carried out on the relevant 
panel data to ensure that the panel data regressed are stable, so as to ensure the effectiveness 
of the regression results. The specific stationarity test methods are as follows: LLC test, IPS test, 
Breintung test, ADF Fisher test and PP Fisher test. To make the regression results more 
convincing, this paper conducts ADF test, PP test and LLC test on the sample data respectively. 
If the panel sample data can pass these three tests, it indicates that the panel data is stable and 
can be used for subsequent regression. The test results are shown in Table 6. 
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Table 6. Test results 

Variable Variable Name ADF test PP test LLC test Stationary order 

ROA Return on assets 
98.4210 
(0.0001) 

102.516 
(0.0000) 

-12.0317 
(0.0000) 

I(0) 

lnLLSCH The degree of interest rate marketization 
85.8086( 
0.0012) 

172.206 
(0.0000) 

-10.4160 
(0.0000) 

I(0) 

lnFLZB Proportion of non-interest net income  
73.6702 
(0.0163) 

142.924 
(0.0000) 

-8.31800 
(0.0000) 

I(0) 

lnZCZE Total assets  
50.5878 
(0.0002) 

104.263 
(0.0000) 

-6.30465 
(0.0000) 

I(1) 

lnBLDL Non-performing loan rate 
112.500 
(0.0000) 

74.7149 
(0.0133) 

-8.41962 
(0.0000) 

I(0) 

lnLDXL Liquidity ratio 
73.0834 
(0.0183) 

104.544 
(0.0000) 

-9.56428 
(0.0000) 

I(0) 

lnGDP GDP 
133.982 
(0.0000) 

144.280 
(0.0000) 

-6.61878 
(0.0000) 

I(0) 

 
It can be seen from Table 4.6 that except that lnZCZE is a first-order single integer, the p-values 
of ROA, lnLLSCH, lnFLZB, lnBLDL, lnLDXL, and lnGDP are all close to 0.0000 except for a few 
values that are less than 0.05. The original assumption is rejected. Through the stability test, 
there is no unit root, so they belong to a stationary series. Therefore, the first order difference 
is applied to the lnZCZE variable, which is expressed as DlnZCZE after the first order difference. 

3.6. Model Selection 
Panel data models are generally divided into three types: mixed estimation model, fixed effect 
model and random effect model. In order to establish an appropriate model, F test and 
likelihood ratio test are respectively conducted on panel data. F test is used to determine 
whether mixed model or fixed effect model should be used, Hausman test is used to determine 
whether random effect model or fixed effect model should be established, and likelihood ratio 
test can be conducted when mixed regression model or fixed effect model is selected. The 
original hypothesis of Hausman test is that there are random effects, and individual effects are 
not related to explanatory variables. The original assumption of F test is that all regression 
parameters are 0. The results of the F-test and Hausman test conducted by EViews show that 
the p-values of both tests are 0.0000, which are less than the 1% confidence level, indicating 
that the original hypothesis can be rejected, and the fixed effect model should be selected at this 
time. Likelihood ratio test is based on the individual fixed effect model. The original assumption 
is that a mixed effect model should be established. The inspection results are shown in Table 7. 
 

Table 7. Likelihood Ratio Test Results 

Effects Test Statistic d.f. Prob. 

Cross-section F 14.123874 (24,194) 0.0000 

Cross-section Chi-square 227.387825 24 0.0000 

 
The results in Table 7 show that if the p value is 0.0000, the original hypothesis will be rejected. 
At this time, a fixed effect model should be established. Through three tests, it can be concluded 
that the best model is the fixed effect model. 
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4. Empirical Analysis of the Impact of Interest Rate Marketization on the 
Profitability of Commercial Banks 

Use EViews to establish a fixed effect model, and the regression results are shown in Table 8. 
 

Table 8. Regression Results of Fixed Effect Model 
Variable Coefficient T value P value Significance 
lnLLSCH 0.571577 13.82737 0.0000 *** 
lnFLZB 0.105367 6.977279 0.0000 *** 
lnZCZE -0.098437 -1.685577 0.0935 * 
lnBLDL -0.181340 -9.9442 0.0000 *** 

DlnLDXL -0.85678 -2.53957 0.0119 ** 
lnGDP 0.968926 3.436026 0.0007 *** 

c -0.439716 -1.257519 0.2101  
2R  0.897076    

Adjusted 2R  0.881159    

F value 56.36257    
P value 0.0000    

 
Table 8 shows the parameters and significance of each variable of the established fixed effect 
model. The symbol of * means significant at 10% confidence level, The symbol of * * means 
significant at 5% confidence level, The symbol of * * * means significant at 1% confidence level, 
interest rate marketization, non interest net income ratio, non-performing loan ratio and 
control variable GDP are significant at 1% confidence level, and liquidity ratio is significant at 
5% confidence level, The total assets are significant at the 10% confidence level. The results 
show that the goodness of fit of the model is high, reaching 0.897076. The adjusted goodness of 
fit also reaches 0.881159, and the P value is 0.0000. This shows that the explanatory variables 
selected by the model can effectively explain the return on assets. The return on assets is 
significantly related to the degree of interest rate marketization, the proportion of non interest 
net income, non-performing loan ratio, total assets and GDP. The regression significance is high, 
and the model is ideal, the established model is: 
 

GDP.LDXL.BLDL.

ZCZED.FLZBLLSCH..ROA

ln9689260ln856780ln181340

ln0984370ln105367.0ln57157704397160




     (2) 

 

According to the model, we can draw the following conclusions: (1) The degree of interest rate 
marketization is expressed by the net interest margin, which means that the ROA is 0.571577 
times higher than the net interest margin. ROA is positively related to the net interest margin. 
With the interest rate marketization, the competition between commercial banks intensifies, 
and the improvement of the degree of interest rate marketization will reduce the net interest 
margin, which means that the deepening of interest rate marketization will reduce the ROA of 
commercial banks, Therefore, commercial banks should constantly improve their business 
structure and profit structure to improve their profitability. 
(2) ROA has a positive correlation with the proportion of non interest net income of commercial 
banks, but the change is small. The increase of ROA is 0.105367 times that of non interest net 
income. At present, the proportion of non interest net income of commercial banks is relatively 
low, mainly relying on the spread income brought by traditional deposit and loan business for 
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a long time, so it has little impact on their profitability. With the continuous progress of interest 
rate marketization, the impact on the banking industry can not be ignored, and the proportion 
of non interest net income will increase. From the traditional deposit and loan business 
centered financial institutions to more comprehensive and versatile financial institutions, 
optimize their business structure, improve their risk management and management 
capabilities, thus improving the profitability of commercial banks. To some extent, solving the 
problem of interest margin reduction caused by interest rate marketization for commercial 
banks and promote the profitability of commercial banks, otherwise it will reduce the 
profitability of commercial banks. 
(3) This paper expects a positive correlation between ROA and asset size, considering that the 
larger the capital size of commercial banks, the higher the income of commercial banks will be 
brought by the development of capital business. However, the model shows that there is a 
negative correlation between the two. It is not that the larger the asset size is, the better the 
profitability of commercial banks is. The reason is that the smaller the scale is, the larger the 
total assets are, and the higher the cost of business development is, so the return on assets is 
reduced. Therefore, for commercial banks, if they want to improve their profitability, they 
should balance the relationship between asset size and profitability. 
(4) The results show that ROA is negatively correlated with the non-performing loan rate, 
which is in the same direction as expected, in line with the economic reality, and the non-
performing loan rate index is significant at the level of 1%. The two are highly correlated. The 
rise of the non-performing loan rate will lead to the decline of the return on assets, and the 
variation range is 0.18134 times of the non-performing loan rate. The higher the non-
performing loan rate, the more difficult it is for the bank to recover its loan funds. When the 
risk of failing to recover the loan funds is greater, the bank's profits will face the risk of 
reduction, affecting its profitability, which means that commercial banks should focus on taking 
measures to reduce the non-performing loan rate and ensure the profitability of commercial 
banks. 
(5) The liquidity ratio indicator is in the same direction as expected. The expected ROA is 
negatively correlated with the liquidity ratio indicator. The results shown in the model show 
that there is indeed a negative correlation between them, which is significant at the level of 5%. 
Under other conditions unchanged, the higher the liquidity ratio, the lower the return on assets. 
The model shows that if the liquidity ratio is increased by one unit, the ROA will decrease by 
0.85678 units. Although the profitability of commercial banks needs a certain liquidity ratio as 
a guarantee, high liquidity ratio will bring negative effects. The relationship between liquidity 
and profitability is a contradiction that commercial banks need to solve. 

5. Conclusions and Implications  

First of all, the regression results of the fixed effect model show that the degree of interest rate 
marketization and the proportion of non interest net income are positively correlated with the 
return on assets of commercial banks, while the total assets, non-performing loan ratio and 
liquidity ratio are negatively correlated with the return on assets. Secondly, the degree of 
interest rate marketization has a significant impact on the profitability of commercial banks, 
which will cause serious competition among commercial banks that have long been taking the 
interest income from the deposit and loan business as the main source of income, thus reducing 
the deposit and loan interest margin and the profitability of commercial banks. Thirdly, through 
the analysis of the average ROA, it can be seen that the level of return on assets of the overall 
commercial banks has shown a downward trend in the past decade, which requires commercial 
banks to pay attention to the positive impact of improving the ratio of non interest net income 
to profitability. Although the current impact is not significant, there is a lot of room for 
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development. The reform of interest rate marketization is an important step in financial 
liberalization, which has promoted financial liberalization in China, provided development 
conditions for the business integration of commercial banks, and promoted the business 
intersection of commercial banks. 
The marketization of interest rates has restricted the current profit model of commercial banks 
relying on high interest margins and weakened their own competitive advantages. In this case, 
in order to enhance their profitability, they have continued to speed up the business integration, 
not only limited to the business scope of deposits and loans, but also innovate on the basis of 
traditional financial instruments and products, expand off balance sheet businesses, and 
improve the non interest income of commercial banks. Commercial banks should prudently 
control their asset size and liquidity ratio at an optimal level, improve their risk management 
and cost capabilities, pay attention to loan quality, reduce non-performing loan rate, pay more 
attention to intermediary business, actively develop and innovate non interest business, 
enhance competitiveness, and reduce the negative impact of interest rate marketization. Finally, 
we should try our best to maintain a stable interest income. At present, the net interest income 
of commercial banks is still a high proportion, which has a great impact on profits. Therefore, 
commercial banks should continue to take measures to optimize the profit structure, improve 
profitability, seize the opportunities brought by interest rate marketization, and meet 
challenges, so that commercial banks can also stand firm in the increasingly competitive 
financial market and avoid being eliminated by the society and maintain healthy and stable 
development. 
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