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Abstract 

After 30 years of development, Our small and medium banks both in quantity and in 

size are growing, becoming a very important part of China's current banking financial 

institutions, While small banks are facing the dual pressures of large state-owned banks 

and foreign banks, By selecting 2006- 2014 Wind News 11 listed banks panel data, this 

paper analyse how small banks play to their strengths and improve their business 

performance. 
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1. Research and Design 

In order to avoid the limitations of using a small financial indicator evaluated 11 

listed banks operating performance, based on the results of academic research, the 

paper designed a set of evaluation system to determine the operating performance of 

small and medium listed banks by using Factor Analysis Factor and SPSS statistical 

software, all the raw data of the paper are derived from wind information.  

 

1.1. The Selection of Sample Indicators 

To determine the operating performance of small and medium listed banks, the 

paper decided to reduce financial indicators that affect a variety of small and 

medium listed banks operating performance by using Factor Analysis Method, and 

in order to determine the performance of small and medium listed banks. This paper 

chose needed financial indicators of building small and medium sized listed banks 

operating performance evaluation system from profitability, liquidity, security, and 

growth of four indicators. Specific selection result in the following Table.[1] 

Table 1. Summary of Financial Indicators 

Type of 

Indicator 
 Name of Indicator The formula 

Profitability 

indicators 

 Return on total assets (ROA) Profit after tax / assets * 100% 

Return on equity (ROE) Profit after tax / owners' equity * 100% 

Cost to income ratio Operating expenses/operating income * 

100% 

Liquidity 

indicators 

Assets and liabilities Total liabilities / total assets * 100% 

Short-term liquidity ratio Current assets / current liabilities * 100% 

Deposit and loan ratio Total loans / total deposits *100% 
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Net lending capital ratio The proportion of borrowing – the 

proportion of lending ratio 

Safety 

indicators 

Capital adequacy ratio Total capital / risk -weighted assets *100% 

Core capital adequacy ratio Core capital/total risk-weighted assets 

*100% 

NPL coverage ratio Loan loss reserve balance / non-

performing loan balance *100% 

Non-performing loan ratio (subprime loans + doubtful loans + loss 

loans) / all loans *100% 

Non-interest income Non interest income / income *100% 

NIM (all interest income - all interest payments) 

/ all interest bearing- assets *100% 

Growth 

indicators 

Total profit (YoY) Profit growth of this year / total profit last 

year *100% 

Total assets (YoY) This year the total assets growth / total 

assets at the beginning of the year *100% 

Basic earnings per share (year-

on-year growth rate) 

(Basic earnings per share this period - 

Basic earnings per share the previous 

period) / Basic earnings per share the 

previous period * 100% 

 

1.2. Data Sources 

This paper intends to analyze the performance of small and medium sized listed 

banks, At present, there are 16 listed banks in China's Shanghai and Shenzhen stock 

market, removing the traditional sense of the five banks(Bank of China 、
Agricultural Bank, Industrial and Commercial Bank, Bank of communications, 

Construction Bank), this paper will study the remaining 11 banks as small and 

medium banks, In order to make the research results more accurately, this paper 

designed a set of evaluation index system and to determine the operating 

performance of listed banks, Therefore, this paper uses 11 small and medium-sized 

listed banks annual report data (take the average number of 9 years) as factor 

analysis.
 
[2] 

Table 2. Summary of Financial Indicators (Average of 2006-2014 year) 
(unit:%) 

Securities 

abbreviation 

Return 

on 

assets 

Return 

on net 

assets 

Cost 

income 

ratio 

Asset 

liabilit

y ratio 

Short-

term 

asset 

liquidit

y ratio 

Deposi

t and 

loan 

ratio 

Net 

lendin

g 

capital 

ratio 

capital 

adequa

cy 

ratio 

Huaxia Bank 0.68 17.16 41.24 93.45 38.78 74.15 (0.46) 16.55 

Bank of Ningbo 1.24 19.20 36.81 95.54 41.27 72.38 (3.04) 14.13 

Industrial Bank 1.13 24.60 32.08 95.46 46.47 71.20 0.82 14.86 

CITIC Bank 1.06 16.20 34.33 93.79 47.60 62.36 1.06 10.46 

Everbright Bank 0.94 34.51 33.65 93.16 52.37 64.70 (2.36) 11.21 

Bank of Nanjing 1.29 17.24 30.26 95.23 36.05 68.86 0.99 9.16 

Shanghai Pudong 

Development 

Bank 

1.00 23.21 32.35 91.86 46.75 58.03 0.40 11.29 

Minsheng Bank 1.07 20.79 39.32 95.96 42.54 68.10 0.05 10.94 
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Ping An Bank 0.81 20.04 39.95 94.30 45.46 71.61 (0.22) 12.29 

Bank of Beijing 1.11 19.07 26.14 95.24 44.06 72.93 (0.09) 9.20 

China Merchants 

Bank 
1.26 22.77 36.84 94.54 41.61 76.56 (0.17) 10.57 

Securities 

abbreviation 

Core 

capital 

adequa

cy 

ratio 

NPL 

Provisi

on 

covera

ge 

Non-

perfor

ming 

loan 

ratio 

Non 

interest 

income 

share 

Net 

interest 

margin 

Total 

profit 

growth 

rate 

Total 

assets 

growth 

rate 

Basic 

earnin

gs per 

share 

growth 

Huaxia Bank 7.66 233.06 1.28 15.16 2.39 35.52 32.44 28.13 

Bank of Ningbo 7.72 276.30 1.36 12.09 3.10 27.75 23.44 20.41 

Industrial Bank 7.01 260.01 0.70 13.85 2.59 31.06 34.52 25.27 

CITIC Bank 8.21 209.30 1.47 13.58 2.78 33.44 20.29 27.86 

Everbright Bank 11.70 282.41 0.79 15.45 2.40 39.54 28.36 32.95 

Bank of Nanjing 14.01 235.03 2.17 12.37 2.71 32.41 20.77 7.29 

Shanghai Pudong 

Development 

Bank 

12.17 259.97 1.04 10.65 2.66 35.37 23.23 28.51 

Minsheng Bank 7.15 292.19 0.96 19.72 2.84 35.65 25.08 35.51 

Ping An Bank 8.30 184.00 1.18 15.68 2.63 31.57 23.08 29.80 

Bank of Beijing 6.92 171.04 2.10 9.43 2.42 120.77 29.85 123.90 

China Merchants 

Bank 
9.81 218.89 0.95 20.98 2.83 36.47 24.61 23.23 

 

2. Empirical Analysis 
 

2.1. Constructing the Performance Index Model 

Factor analysis is a statistical method to extract common factors from the stud ied 

variables to replace the original variables.
 
[3] Factor analysis can be used to identify 

the variables that belong to the same class of other variables as a factor, and reduce 

the number of variables. Factor analysis is the study of the relationship between 

variables, reducing the number of variables that have a certain relationship, and 

converting to a small number of factors, That is to use fewer factors to replace the 

variables studied, as follows: 

 

2.1.1. Determine Whether the Selection of Financial Indicators Applicable Factor 

Analysis: Due to the rate of return on total assets and net assets yield rate, rate of 

assets and liabilities and short-term assets liquidity ratio, deposit loan ratio and net 

lending capital ratio, capital adequacy ratio and core capital adequacy ratio and NPL 

coverage ratio and non-performing loans ratio, non-interest income ratio and net 

spreads, profit year-on-year growth rate) and basic earnings per share (year-on-year 

growth rate) pairwise correlation coefficient is too high, affecting KMO and 

Bartlett's test results, it is concluded that "this matrix is not positive definite matrix" 

conclusion, so excluded the net assets income rate, rate of assets and liabilities, net 

lending  funds ratio and core capital adequacy ratio and non-performing loan 

provision coverage ratio, net interest margin and profit (year-on-year growth rate) of 

seven small index.
 
[4] 

The range of KMO value is 0 to 1. The KMO value tends to 1, indicating a 

stronger correlation between the financial indicators, these indicators more suitable 

for factor analysis; conversely, KMO values closer to 0, indicating that the weaker 

correlation between financial indicators, the index is not suitable for factor analysis. 

Under normal circumstances, when the value of KMO is less than 0.5, it is not 
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suitable for factor analysis, KMO between 0.80-0.89,it’s suitable for the use of 

analysis; if KMO is between 0.90-1.00, it is very suitable for analysis. Table 3 KMO 

variance results shows that the 10 financial indicators selected in this paper is 

suitable for the analysis of artificial factors. Table 4 is the results of KMO and 

Bartlett’s spherical test for the selected financial indicators using SPSS software. 

Bartlett's' test results significance level (Sig.), that is, the P value of 0 is less than 

0.05, can be used as factor analysis. [5] 

Table 3. KMO Variance 

KMO variance 

Variabl

e 1 

10.820 

Variabl

e 2 

0.882 

Variabl

e 3 

0.931 

Variabl

e 4 

10.929 

Variabl

e 5 

0.864 

Variabl

e 6 

0.927 

Variabl

e 7 

0.910 

Variabl

e 8 

0.890 

Variable 

1 0.888 

Extraction: Principle 

component analysis 
  

Table 4. KMO and Bartlett Test 

 sufficient  sample Kaiser-Meyer-Olkin .257 

Inspection of Bartlett's 

degree of roundness 

Approximate chi square 64.635 

Df 36 

Sig. .002 

 

2.1.2. Selection of Common Factors: Table 5, is the explanation of the total variance 

of the selected 9 Financial Indicators obtained by SPSS. From the table, we can see 

that: The factors that the four characteristic values are more than 1 determine the 

performance of small and medium sized listed banks. The cumulative variance 

contribution rate of these four factors is 87.112%, the result of the factor analysis is 

good, and the 4 factors can be used to replace the 9 factors to determine the 

performance of small and medium listed banks. 

Table 5. Total Explaining Variance  

co

mp

one

nt 

Initial eigenvalue 
Extraction square and 

loading Rotating square and loading 

total 
% of 

variance 

% of 

cumulati

on 

total 

% of 

varianc

e 

% of 

cumulat

ion 

total 

% of 

varianc

e 

% of 

cumulat

ion 

1 3.074 34.158 34.158 3.074 34.158 34.158 2.185 24.277 24.277 

2 1.905 21.165 55.323 1.905 21.165 55.323 2.161 24.016 48.292 

3 1.827 20.305 75.628 1.827 20.305 75.628 1.865 20.725 69.017 

4 1.034 11.484 87.112 1.034 11.484 87.112 1.629 18.095 87.112 

5 .772 8.575 95.687       

6 .225 2.504 98.191       

7 .127 1.409 99.600       

8 .032 .361 99.961       
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9 .004 .039 100.000       

Figure 1, is the Scree Plot, which shows that there are 4 characteristics of the 

value of more than 1 of the factor is extracted.  

 

Figure 1. Scree Plot 

Drawing the conclusion that the coefficient matrix, and weighting the factor that 

the characteristics of these four values greater than 1, the small and medium listed 

banks operating performance comprehensive evaluation function is constructed. 

Finally, we calculate the comprehensive score of 11 small and medium-sized 

companies operating performance of listed banks. In this paper, five factors are used 

to calculate the contribution rate of each factor as the weight. The calculation 

formula of the comprehensive score of the operation performance of small and 

medium sized listed banks is as follows: [6] 

F =(34.158*F1+21.165*F2+20.305*F3+11.484*F4)/87.112 

Among them, F1, F2, F3, F4 on behalf of the score of the comprehensive factors, 

F represents the total score of the business performance of commercial banks. 

 

2.1.3. Factor Rotation: In this paper, the maximum variance method is used to rotate the 

factor, and the table 6 is the factor load matrix after rotation. It can be seen that the 

rotation results are good, and the effect of each factor reflects the financial index is more 

obvious. 

Table 6. Rotational Component Matrix 

financial indicators 
component 

1 2 3 4 

Return on total assets -.813 .025 .235 -.053 

Cost to income ratio .573 .614 .199 -.372 

Short-term asset liquidity 

ratio 

.028 .114 -.931 .223 

Deposit and loan ratio .062 .318 .786 .455 

capital adequacy ratio .886 .199 .176 .095 

Non-performing loan ratio -.356 -.751 .484 -.048 
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Non-interest income share -.044 .939 .133 -.091 

Total assets (year-on-year 

growth rate) 

.481 .101 .020 .805 

Basic earnings per share 

(year-on-year growth rate) 

-.216 -.418 -.054 .751 

The first factor in the total assets yield, cost income ratio and capital adequacy 

ratio has a larger load, ROA and ROE indicators are the core indicators to measure 

the profitability of banks, so the first factor is the profit performance factor; The 

second factor in non-performing loan ratios and non-interest income accounted for a 

larger load, so the second factor is the factor of safety performance; The third factor 

in short-term liquidity ratio and loan to deposit ratios have larger load, so the third 

factor is flow performance factor; The fourth factor in total assets (year -on-year 

growth rate) and basic earnings per share (year-on-year growth rate) have larger 

load, so the four factor is the factor of growth performance. [7] 

 

2.1.4. Calculation of Factor Score: Factor score matrix refers to the relationship between 

the various financial indicators and the extracted common factors, a high score on a 

common factor means that the financial index is closely related to the common factor. 

Table 7 is the factor score matrix obtained by SPSS. 

Table 7. Component Score Coefficient Matrix 

financial indicators 
component 

1 2 3 4 

Return on total assets -.460 .207 .101 .062 

Cost to income ratio .222 .153 .108 -.226 

Short-term asset liquidity 

ratio 

-.069 .130 -.510 .177 

Deposit and loan ratio -.076 .210 .405 .325 

capital adequacy ratio .452 -.103 .113 -.018 

Non-performing loan ratio .010 -.380 .280 -.110 

Non-interest income share -.251 .549 .036 .083 

Total assets (year-on-year 

growth rate) 

.155 .055 .007 .486 

Basic earnings per share 

(year-on-year growth rate) 

-.108 -.079 -.033 .459 

The above four factors have 87.112% reliability and we get the comprehensive 

factor model by regression analysis: 

F1=-0.460X1+0.222X2-0.069X3-0.076X4+0.452X5+0.010X6-

0.251X7+0.155X8-0.108X9; 

F2=0.207X1+0.153X2+0.130X3+0.210X4-0.103X5-0.380X6+0.549X7+0.055X8-

0.079X9; 

F3=0.101X1+0.108X2-

0.510X3+0.405X4+0.113X5+0.280X6+0.036X7+0.007X8-0.033X9; 
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F4=0.062X1-0.226X2+0.177X3+0.325X4-0.018X5-

0.110X6+0.083X7+0.486X8+0.459X9 . 

Among them, F1, F2, F3, F4 respectively represent the profitability factor, safety 

performance factor, flow performance factor and growth performance factor 4 level 

indicators by comprehensive factor score; X1, X2, X3, x4, X5, X6, X7, X8, x9 

representing the total return on assets rate, cost to income ratio, short -term asset 

liquidity ratio, deposit loan ratio, capital adequacy ratio, the ratio of non-performing 

loans, non- interest income ratio, total asset growth rate and basic earnings per share 

growth rate of 9 second level indicators. [8] 

 

2.2. Analysis on the Performance of Small and Medium Sized Listed Banks 

The overall financial performance of the listed banks based on the previous 

calculation: 

F = (34.158*F1+21.165*F2+20.305*F3+11.484*F4)/87.112, Scoring each 

separately listed banks in the performance of these four factors, For selecting 9 

years of bank sample data, so the factor score of each bank is  the average number of 

9-year factor scores. And according to the contribution rate of each factor, the 

percentage of the total contribution rate is summarized, and the total factor score of 

each bank is obtained, the overall ranking of the 11 listed commercial banks is 

shown in the following table: 

Table 8. The Explained Total Variance 

Securities 

abbreviation 
F1 sequence F2 sequence F3 sequence F4 sequence F sequence 

Minsheng Bank 
6.21 1 32.76 4 16.85 1 51.18 4 21.07 1 

Everbright Bank 
4.05 2 30.80 7 14.27 4 43.95 10 18.19 4 

Bank of Ningbo 
3.85 3 31.85 5 10.50 7 53.36 2 18.73 3 

Industrial Bank 
0.58 7 29.49 9 6.10 9 44.43 9 14.67 10 

Shanghai 
Pudong 

Development 

Bank 

0.54 8 31.72 6 4.38 11 52.65 3 15.88 8 

Bank of Nanjing 
1.89 6 29.64 8 14.89 3 36.07 11 16.17 7 

Huaxia Bank 
2.05 4 26.73 10 4.42 10 44.82 8 14.24 11 

China 

Merchants Bank 
0.18 9 33.98 2 11.46 6 50.67 5 17.68 6 

CITIC Bank 
1.91 5 33.04 3 11.68 5 48.19 6 17.85 5 

Bank of Beijing 
-10.23 11 20.55 11 8.09 8 97.43 1 15.71 9 

Ping An Bank 
-0.26 10 36.97 1 15.52 2 48.07 7 18.84 2 

 

3. The Results of Analysis 

Through the analysis of the financial performance of China's small and medium-

sized banks ,we can see, the best performance of the first four banks are Minsheng 

Bank, Ping An Bank, Bank of Ningbo and China Everbright Bank, the total score 

were 18 points or more; The four lowest-ranked banks are Bank of China, industrial 

bank, Bank of Beijing and Shanghai Pudong Development Bank, the total score is 

below 16. Minsheng Bank of has the highest comprehensive score of each factor in 
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factor analysis, Mainly in profitability and liquidity factors ranked first, safety 

factor and growth factor ranked fourth, showing its strong management capabilities 

in all aspects. 

The reason, it can be found that Ping An Bank in addition to the comprehensive 

factor F3 slightly higher than Minsheng Bank, the other are lower than the 

Minsheng bank. It can be further found combination Table 7, and Table 2, that from 

the average, Minsheng Bank's rate of return on total assets and non-interest income 

share, net interest difference, NPL coverage, total profit growth rate, total assets, the 

rate and basic earnings per share growth rate were higher than those of Ping An 

Bank, while the deposit loan ratio and non-performing loans ratio is lower than the 

Ping An Bank. As a result, we can have a simple prediction: Improving the return on 

total assets rate, net interest margin, NPL coverage and accelerating the appropriate 

loan, reducing the proportion of non-performing loans will improve the bank's total 

profit and total assets growth rate, and improve the financial performance of banks.  
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