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Abstract 
Since the reform and opening up of China, our economy has developed rapidly and our 
country's position in international trade has grown. Commercial banks’ competitiveness 
and creditworthiness have been the focus of public attention.Therefore, it is very 
necessary to compare these key elements.In this paper, we study 40 domestic 
commercial banks, extract the principal components from the financial index data of the 
banks' 2021 annual reports using the multivariate statistical method of principal 
component analysis, and calculate the principal component score and the 
comprehensive score of each bank, then analyse the competitiveness of these 40 listed 
banks in terms of three factors: profitability, safety and liquidity and growth, and finally 
give relevant measures to improve the competitiveness of banks. 
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1. Introduction 

Under the new normal of economic development, it is all the more necessary for the banking 
industry to develop steadily in order to continuously promote high economic growth. 
Commercial banks should give full play to their financing function of providing "blood" for 
economic development and helping supply-side reform. In recent years, against the backdrop 
of slowing national economic growth, regulatory policy adjustments.As a result, commercial 
banks in China are facing greater competitive pressures and challenges. In such an open market 
environment, it is necessary to consider the comprehensive competitive strength of 
commercial banks themselves. This paper focuses on the evaluation and analysis of 40 
commercial banks by selecting financial indicators from four aspects: liquidity, profitability, 
safety and growth, which are grouped into profitability factor, safety and liquidity factor and 
growth factor by combining factor analysis. Ultimately, the analysis of factor scores etc. 
provides targeted and constructive advice on the future development of the banking sector. 

2. Review of the Literature 

The study of bank competitiveness by western scholars started in the 1950s. farrell proposed 
the data envelopment analysis method in 1957 to evaluate the industry performance through 
the high input and high output decision analysis method. wen long Bian, Chao Deng (2016) used 
empirical data to analyse its impact on bank competitiveness from the perspective of equity 
structure. The results show that managers' shareholding contributes to the improvement of 
banks' business performance and innovation motivation, and there is a positive effect of both 
of the above. Although China's research on bank competitiveness is later than that of foreign 
scholars, it has also made very significant achievements. As the research continues, the methods 
used have gradually diversified,the integrated development of rural industries alleviates rural 
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poverty by promoting farmers' income growth.Compared with non-poor peasants, poor 
peasants are at a disadvantage in terms of education level and physical health.the most 
important of which are economic value added and data envelopment analysis. Wei Huang and 
Wang Li (2000) used data envelopment analysis to study the payoffs of scale, scale efficiency 
and other joint-stock banks in China, and to analyse and compare the two types of banks 
mentioned above. Wang Yiping (2011) selected financial data of 14 listed commercial banks, 
used the economic value added method to calculate the competitiveness of the sample banks, 
and analysed the factors affecting the competitiveness of banks from indicators such as their 
capital adequacy ratio and total assets. 

3. Theoretical Approach 

3.1. Principal Component Analysis 
Principal component analysis is a mathematical statistical method that uses the idea of 
dimensionality reduction to select the important variables from a selection of multiple 
variables by means of a linear transformation. It simplifies the data, thus achieving the purpose 
of dimensionality reduction. 
The main steps of the principal component analysis are as follows. 
1) Bartlett's sphericity test to determine whether there is a strong correlation between the 
indicators. 
2) Standardisation of raw indicator data to eliminate factors such as different units of 
measurement. Assume that there arep a random vectorX , X , X , . . . . . . X  and that they are not 
measured in the first i  The values taken for the second analysis are X , X , X , . . . . . . X  
wherei = 1,2,3,      p . Expressed as a matrix as: 
 

X = (X , X , X , . . . . . . X ) = (

X X
X X

⋯ X

⋯ X
⋮ ⋮

X X

⋮ ⋮
⋯ X

) 

 
3) Standardize the sample data to obtain the standardization matrix Z, and then find the 

correlation coefficient matrix of Z R =  , and its corresponding eigenvalues φ  and the 
eigenvectorsn , n , n ,       n  . 

4) Determine the number of principal components. Combined with the specific situation, 
i.e. ∑ φ / ∑ φ ≥ 0.7  where m  The number of principal components is U = X × n (i =

1,2,      m) . 
5) Calculate the composite principal component score. 

3.2. Factor Analysis 
Factor analysis (FC), also known as factor analysis, is a correlation-based data analysis 
technique that is a dimensionality reduction method based on a large number of observations. 
Its main objective is to explore some of the structure hidden behind a large number of 
observations and to find a common factor of variation in a set of variables. 
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4. Empirical Analysis and Discussion 

4.1. Indicator System Construction 
This paper selects 12 financial indicators from four aspects: profitability, liquidity, safety and 
growth to build a comprehensive competitiveness index system of commercial banks, as 
follows. 
 

Table 1. Indicator system for evaluating the overall competitiveness of commercial banks 
Classification of indicators Indicator name Indicator Code Unit Positivity and Negativity 

Profitability 

Assets X1 billion + 
Interest income X2 billion + 

Total profit X3 billion + 
Total net asset margin X4 % + 
Return on net assets X5 % + 

Mobility Loan-to-savings ratio X6 % + 

Security 
Capital Adequacy Ratio X7 % + 
Non-performing loans X8 % − 

Growth 

Profit growth rate X9 % + 
Total assets growth rate X10 % + 

Deposit growth rate X11 % + 
Loan growth rate X12 %  

4.2. Data Sources 
 Bank of China), 3 other state-owned (Huaxia Bank, Bank of Wuxi, Bank of Changshu), 2 private 
(Jiangyin Bank, Ruifeng Bank), 1 foreign (Bank of Qingdao), 14 others (Ping An Bank, Bank of 
Ningbo, Zhangjiagang Bank, Qingnong Commercial Bank, Bank of Suzhou, Minsheng Bank, Bank 
of Nanjing, Industrial Bank, Bank of Beijing, Bank of Xiamen, Qilu Bank, Zheshang Bank, 
Chongqing Bank, Sunon Bank), all data from Wind database. 

4.3. Principal Component Analysis 
4.3.1. Principal Component Analysis Applicability Test 
The first step was to determine the correlation between the 12 selected financial indicators, 
observe the correlation coefficient matrix, and then conduct the Bartlett's sphericity test to 
determine the Sig and KMO values, as shown in Table 2 and Table 3. 
 

Table 2. Correlation matrix 
 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 

X1 1 0.997 0.985 0.235 0.067 0.029 0.499 -0.219 -0.051 -0.37 -0.308 -0.478 

X2 0.997 1 0.979 0.218 0.055 0.059 0.48 -0.224 -0.067 -0.381 -0.316 -0.494 

X3 0.985 0.979 1 0.334 0.136 0.005 0.541 -0.208 -0.001 -0.319 -0.254 -0.441 

X4 0.235 0.218 0.334 1 0.824 -0.189 0.38 0.272 0.331 0.239 0.1 -0.014 

X5 0.067 0.055 0.136 0.824 1 -0.378 0.212 0.456 0.498 0.391 0.162 0.212 

X6 0.029 0.059 0.005 -0.189 -0.378 1 -0.209 -0.356 -0.339 -0.311 -0.213 -0.327 

X7 0.499 0.48 0.541 0.38 0.212 -0.209 1 0.034 0.126 -0.045 0.072 0.016 

X8 -0.219 -0.224 -0.208 0.272 0.456 -0.356 0.034 1 0.416 0.299 0.327 0.468 

X9 -0.051 -0.067 -0.001 0.331 0.498 -0.339 0.126 0.416 1 0.454 0.314 0.33 

X10 -0.37 -0.381 -0.319 0.239 0.391 -0.311 -0.045 0.299 0.454 1 0.579 0.602 

X11 -0.308 -0.316 -0.254 0.1 0.162 -0.213 0.072 0.327 0.314 0.579 1 0.473 

X12 -0.478 -0.494 -0.441 -0.014 0.212 -0.327 0.016 0.468 0.33 0.602 0.473 1 
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Table 3. KMO and Bartlett's test results 
KMO Sampling suitability number 0.683 

Bartlett's test for sphericity 
The last cardinality read 498.712 

Freedom 66 
Significance 0.000 

 
From the correlation matrix, it can be seen that the correlation between some variables is not 
very high or low, indicating that the information overlap between the indicators selected to 
explain the comprehensive competitiveness evaluation system of commercial banks is more 
moderate, its explanatory power is high and the selection of indicators is more appropriate. the 
KMO value is 0.683, which is greater than the critical value of 0.6 and suitable for principal 
component analysis; Bartlett's sphericity test The result shows that the significance is 0.000, 
which is less than 0.05, indicating that the selected indicators are suitable for principal 
component analysis. 
4.3.2. Principal Component Solving 

Table 4. Results of principal component analysis 
Components Initial Eigenvalue  Extraction of sum of squares of loads  

 Total Percentage variance Cumulative % Total Percentage variance Cumulative % 

1 4.221 35.173 35.173 4.221 35.173 35.173 

2 3.269 27.244 62.417 3.269 27.244 62.417 

3 1.066 8.881 71.298 1.066 8.881 71.298 

4 0.838 6.986 78.284    

5 0.67 5.58 83.864    

6 0.636 5.299 89.163    

7 0.5 4.167 93.33    

8 0.452 3.767 97.097    

9 0.227 1.893 98.99    

10 0.11 0.917 99.907    

11 0.01 0.08 99.987    

12 0.002 0.013 100    

 

 
Figure 1. Principal component gravel map 
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As can be seen from Table 4 and Figure 1, the first 3 principal components explain 71.298% of 
the total variance, indicating that the 3 extracted principal components can represent 71.298% 
of the information of the original 12 financial indicators, and the extracted principal 
components have a certain degree of certainty in evaluating the operating performance of listed 
banks, and also play a role in dimensionality reduction. Therefore, the three principal 
components were extracted as Y1, Y2 and Y3 as follows. 
 

F1 = 1.768 * X1 + 1.783 * X2 + 1.698 * X3 + 0.044 * X4 - 0.481 * X5 + 0.630 * X6 + 0.701 * X7 - 
1.057 * X8 - 0.784 * X9 - 1.417 * X10 - 1.190 * X11 - 1.534 * X12 

F2 = 0.779 * X1 + 0.739 * X2 + 0.911 * X3 + 1.410 * X4 + 1.444 * X5 - 0.906 * X6 + 1.076 * X7 + 
0.817 * X8 + 1.081 * X9 + 0.666 * X10 + 0.487 * X11 + 0.365 * X12 

F3 = 0.168 * X1 + 0.157 * X2 + 0.151 * X3 - 0.484 * X4 - 0.484 * X5 - 0.226 * X6 + 0.408 * X7 - 
0.107 * X8 - 0.020 * X9 + 0.168 * X10 + 0.463 * X11 + 0.346 * X12 

 
The variance contribution of F1 is 35.173% and is mainly related to assets, interest income and 
total profit, three indicators that highly evaluate the bank's profitability. 
The variance contribution of F2 is 27.244% and is mainly related to the deposit reserve ratio, 
loan-to-deposit ratio and the loan non-performing ratio, two indicators that highly evaluate the 
safe liquidity of banks. 
The variance contribution of F3 is 8.881% and is mainly related to the loan growth rate and 
deposit growth rate, two indicators that highly evaluate the growth of the bank. 
4.3.3. Obtain the Factor Score Function from the Component Matrix 
Table 5 shows the coefficients of the factor score functions. It was necessary to carry out a factor 
rotation process and the table shows the factor loading matrix after rotation using the 
maximum variance method. The rotation shows that the loading coefficients have become 
significantly more polarised and have more explanatory power. 
 

Table 5. Matrix of components after rotation 

 
Ingredients 

F1 F2 F3 
Z:Gearing ratio -.36 -.18 .36 

Z:Interest income .41 -.23 -.04 
Z:Total profit .46 .02 -.05 

Z:Days of turnover of accounts receivable -.20 -.15 -.63 
Z:Net margin .30 -.32 .05 

Z:Current ratio .07 -.44 .02 
Z:Return on net assets .09 .21 .64 

Z:Inventory turnover days .38 -.17 .14 
Z:Profit growth rate .24 .30 -.12 

Z:Growth rate of total assets .19 -.11 .29 
Z:Net profit attributable to -.03 .29 .05 

Z:Logarithm of total assets with a base of 10 .38 .21 .14 

a. The rotation has converged after 4 iterations. 

 
The coefficients of the component matrix and the total recorded load value are used to find out 
the scores of each principal component, and then the variance contribution of each principal 
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component is used as the weight to construct a comprehensive evaluation system of bank 
competitiveness. The coefficients of each indicator are solved based on the cumulative variance 
contribution, the principal component scores and the coefficients of the component matrix, and 
an evaluation function reflecting the comprehensive strength of the bank can be derived from. 
4.3.4. Find the Principal Component Score and the Composite Score 
Based on the coefficients of the component matrix and the total loading values to find out the 
scores of each principal component y1, y2 and y3, and then use the variance contribution of 
each principal component as weights to construct a comprehensive evaluation system of the 
competitiveness of commercial banks and calculate the comprehensive score. 
 

Table 6. Principal component scores and composite scores 
Banks F1 F2 F3 Overall 

score 
Ranki

ng 
Banks F1 F2 F3 Overall 

score 
Ranki

ng 

Ping An Bank 0.77 
-

4.4
6 

-
0.2 -0.96 19 Bank of Beijing 

4.9
2 

-
7.3
8 

-
2.1
8 

-0.47 14 

Bank of Ningbo 
-

16.2
2 

11.
16 

0.2
6 -2.64 36 Bank of Xiamen 

-
9.9
3 

0.5
3 

0.9
3 -3.26 39 

Jiangyin Bank 0.46 
-

5.0
7 

0.1
4 -1.21 25 Bank of Shanghai 

-
0.1
6 

-
1.2
5 

-
1.8 -0.55 16 

Zhangjiagang Line 
-

7.59 

-
0.8
7 

0.9
4 -2.83 37 Agricultural Bank 

17.
34 

6.7
5 

1.3
7 8.06 3 

Bank of Zhengzhou 
-

0.98 

-
7.4
9 

0.7 -2.32 35 
Bank of 

Communications 
9.4
6 

-
2.1
2 

-
0.1 2.74 6 

Bank of Qingdao 
-

10.0
2 

-
2.4
9 

3.3 -3.91 40 
Industrial and 

Commercial Bank 
22.
23 

11.
61 

0.9
4 11.06 1 

Green Agricultural and 
Commercial Bank 

-
7.63 

-
1.5
1 

-
0.1
8 

-3.11 38 Ruifeng Bank 
-

4.1
2 

3.9 
0.8
2 -0.32 13 

Bank of Suzhou 
-

3.08 

-
2.7
6 

0.4
6 -1.79 28 Bank of Changsha 

-
9.2
5 

3.6
1 

0.0
9 -2.26 33 

Pudong Development Bank 5.22 
-

3.2
3 

-
0.0
6 

0.95 8 Post and Reserve Bank 
-

0.1
5 

3.1
4 

0.7
3 0.87 9 

Hua Xia Bank 3.89 
-

8.7
6 

-
0.3
2 

-1.05 22 Qilu Bank -8 
1.4
5 

1.4
7 -2.29 34 

Minsheng Bank 
13.9

7 

-
16.
7 

-
0.1
2 

0.36 10 Everbright Bank 
1.4
7 

-
2.3
1 

0.2
8 -0.09 12 

China Merchants Bank 2.2 11 
-

1.7
7 

3.62 5 Bank of Chengdu 
-

9.1
4 

7.2 
-

0.8
4 

-1.33 26 

Bank of Wuxi 
-

3.65 
0.2
8 

0.0
6 -1.2 24 Zijin Bank 

0.2
1 

-
2.5
7 

0.9
9 -0.54 15 

Bank of Jiangsu 
-

1.03 

-
2.2
5 

-
0.0
7 

-0.98 21 Zheshang Bank 
-

2.8
8 

-
4.4
8 

0.5 -2.19 32 

Bank of Hangzhou 
-

5.79 
0.3
6 

0.6
9 

-1.88 29 Construction Bank 
18.
71 

11.
2 

0.7
1 

9.7 2 

Bank of Xi'an -
3.64 

0.8
7 

-
0.3
1 

-1.07 23 Bank of Chongqing -2.7 
-

1.7
8 

-
1.6
1 

-1.58 27 

Bank of Nanjing -
6.04 

5.5
8 

-
1.2
4 

-0.72 17 Bank of China 18.
52 

4 0.1
7 

7.62 4 

YNCB 0.81 
-

4.3
6 

-
0.2
2 

-0.92 18 Guiyang Bank 
-

6.4
3 

5.5
4 

-
2.4
7 

-0.97 20 

Bank of Changshu -7.2 1.4
2 

-
0.4
7 

-2.19 31 China CITIC Bank 4.4 
-

4.5
1 

-
0.1
8 

0.3 11 

Societe Generale 3.72 0.3
5 

-
1.6 

1.26 7 Sunon Bank 
-

2.6
6 

-3.6 0.1
7 

-1.9 30 
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4.4. Factor Analysis 
In the reference principal component solution, the factor analysis will be presented below. 
4.4.1. Profitability Factor Analysis 
In terms of the size of commercial banks' assets, interest income and total profit, the top-ranked 
commercial banks are ICBC, China Construction Bank, Agricultural Bank and Bank of China, 
followed closely by Minsheng Bank, but the stability and size strength of other non-state-
controlled listed commercial banks are lower. Meanwhile, the variance contribution of the F1 
factor is higher than the other three factors, so the high scores of these state-controlled 
commercial banks on the F1 factor determine their overall scale strength and stability in 
China's banking industry with a considerable competitive advantage.19 banks were selected 
among them, of which five groups of 19 systemically important banks were identified 
depending on their size, their degree of association with other banks and their substitutability 
in the market. Suffice it to say that the factor scores derived from this experiment validate their 
strengths in terms of overall competitiveness. 
4.4.2. Analysis of Safety Mobility Factors 
In terms of the commercial banks' ability to control risk, the top-ranked banks are ICBC, 
Construction Bank, Bank of Ningbo and China Merchants Bank, respectively. The lower ranked 
banks are Jiangyin Bank, Bank of Beijing, Bank of Zhengzhou, Huaxia Bank and Minsheng Bank, 
which are less able to control risk than ICBC, showing the opposite result. The safe liquidity 
factor is also given a high weight in the model construction because major financial scams such 
as the famous Bank of Bahrain bankruptcy in financial history are related to the safe liquidity 
aspect of commercial banks, while the bank's supervisory authority, the regulatory system, is 
also very important and its directly related to non-systemic risk and operational risk, credit 
risk, etc. 
4.4.3. Growth Factor Analysis 
In terms of both deposit growth rates and loan growth rates, the more promising banks are 
non-state-controlled banks such as Bank of Qingdao, Qilu Bank, Zhangjiagang Bank, Xiamen 
Bank and Zheshang Bank, while several state-controlled banks rank slightly lower, with CITIC 
Bank and China Merchants Bank at the bottom of the list. It can therefore be seen that the 
development of urban commercial banks is gradually becoming an important force in driving 
the development of China's banking industry. 

5. Related Policies and Recommendations 

5.1. Building an Internet Financial Vehicle and Innovative Channel Operation 
Advantage 

At present, due to the rapid emergence of the Internet industry, through the preliminary 
internship, we found that in the third-tier cities, the cooperation between brokerage firms and 
banks is relatively close. Usually, banks have a lot of information about companies and are more 
familiar with their qualifications and financial situation than ordinary institutions, so they 
usually have closer ties with companies than ordinary institutions. In general, the general 
direction of cooperation between brokerage firms and banks is mutually beneficial. In order to 
enhance their competitiveness, some commercial banks with strong capital can establish 
Internet financial platforms and add online business, while for small and medium-sized banks 
with weaker capital strength, such as urban banks, they can achieve carrier construction 
through acquisition and holding. In addition, multilateral business cooperation platforms can 
be set up to innovate wealth management channels. In short, in the face of the Internet, major 
commercial banks need to abandon traditional financial thinking, not only satisfied with the 



Volume 3 Issue 8, 2022 

DOI: 10.6981/FEM.202208_3(8).0060 

444 

Frontiers in Economics and Management 

ISSN: 2692-7608 

production of financial products, but also to walk in the front end of finance, to enhance the 
comprehensive competitiveness. 

5.2. Reducing the Level of Risk and Improving the Safety of Operations 
State-controlled banks have a high non-performing loan ratio. To prevent liquidity risk 
problems, banks should strictly comply with regulatory requirements on capital adequacy and 
liquidity indicators, establish a reasonable ratio of deposit and loan balances, set up a sound 
risk management mechanism and focus on increasing the screening of non-performing 
business and speeding up the disposal process of non-performing assets. Stability is an 
important prerequisite for commercial banks to be profitable. Banks can only achieve 
profitability if they significantly improve the stability of their operations and their ability to 
withstand risks. 

5.3. Development of Intermediate Business to Enhance the Bank's Operating 
Capacity 

In an increasingly competitive banking environment, it is not enough to rely solely on 
traditional credit business. It is also necessary to expand and extend other innovative 
businesses, and introduce high-grade and multi-functional financial instruments. While 
vigorously improving the efficiency of transaction and settlement business services and 
consolidating traditional businesses, we will vigorously develop intermediate businesses such 
as guarantees, operating leases, fund custody and leveraged leasing to expand the scope of our 
business and increase profit growth points. 
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