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Abstract: The balance of RMB credit funds in financial institutions is one of the important scales reflecting macroeconomic activities. There-
fore, based on the official website of the People’s Bank of China, this paper collects the relevant data in 2022, adopts the entropy-factor
analysis method, and uses EXCEL and SPSSAU software to make a comprehensive evaluation from the two aspects of fund source and fund
utilization. Firstly, the entropy method is used to determine the influence degree of the above two factors; secondly, on the basis of consider-
ing the influence degree, the trend and the relationship. The comprehensive factor score Fsource and Fuilization are obtained, and the trend and

relationship between Fsource and Fluitizarion are compared and analyzed.
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Introduction

The RMB credit fund balance sheet of financial institutions can reflect the capital source, operation status and risk management ability
of financial institutions, and help investors and regulators to have a more comprehensively and accurately understand the financial situation
and risk situation of financial institutions. Therefore, based on the official website of the People’s Bank of China, taking 2022 as the research
point, the entropy value-factor analysis method is adopted to comprehensively evaluate and analyze the RMB credit fund balance sheet of fi-
nancial institutions from two aspects: the source and application of funds. The source of funds, the indicators are: household deposits, non-fi-
nancial enterprise deposits, corporate deposits, fiscal deposits, non-bank financial institutions deposits, overseas deposits, financial bonds, in
circulation currency, liabilities to international financial institutions, respectively, Xsource.l , Xsource,2 , Xsource,3, Xsource.4 , Xsource,5 , Xsource.6 , Xsource.7 , Xsource.s , Xsource9 ,
Unit hundred million yuan, In terms of the use of funds, the selected indicators are: household loan, enterprise (business) unit loan, non-bank-
ing financial institution loan, overseas loan, bond investment, equity and other investment, gold outstanding, central bank foreign exchange

outstanding, assets in international financial institutions, respectively, Xuitization.1 , Xuditization.2 , Xutitization.3 , Xutitization,4 , Xutitization.s , Xutilization.6 , Xutilization.7

Xuitization,9 ,Unit hundred million yuan.

1. Comprehensive evaluation of funding sources based on the entropy value-factor analysis
method

1.1 Analysis of influencing factors based on entropy method

Based on the data collected by the People’s Bank of China, after using the Z-score standardization method, the influence weight of
each index is obtained by using the SPSSAU web page analysis as shown in Table 1.

Table 1 Summary of weight calculation results by entropy method

Information entropy  Information utility val-

metric value Csource ve domres weight coefficient Wiource
Xoource 0.9998 0.0002 5.18%
KXoource,2 0.9998 0.0002 5.73%
Xoouwrce,3 0.9999 0.0001 3.16%
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KXoourees 0.9990 0.0010 24.49%

Xoowrce.s 0.9999 0.0001 2.41%
Xoouree.s 0.9985 0.0015 34.95%
Xoouree1 0.9998 0.0002 4.13%
Xoourees 0.9998 0.0002 5.70%
Xoource,s 0.9994 0.0006 14.26%

As can be seen from Table 1, the influence degree of sources of funds is ranked from high to low: fiscal deposits of international finan-
cial institutions and non-monetary household deposits in non-financial enterprise deposits, and corporate deposits of financial bond institu-

tions and group deposits of non-banking financial institutions.

1.2 Comprehensive evaluation of funding sources based on the factor analysis method

On the basis of considering the degree of influence, the product of weight and standardized data is taken as the evaluation index, and
the index data after considering the degree of influence is denoted asY “souce.i (i =1,2,3,---9), that is ¥ source,i = @+ X “source,i, X *source,i indicates

the data standardized by Z-score.The adaptability test of factor analysis on Y *source,; shows that although KMO = 0.465 < 0.5, the P value of

Bartlett’s sphericity test is 0.000, which rejects the null hypothesis that the correlation matrix is a unit matrix, indicating that there is a certain
correlation between variables and can be used for factor analysis.
First, the explanation table of the total variance is shown in Table 2.

Table 2 Balance table of RMB credit funds of financial institutions-Interpretation table of the total variance of fund sources

Initial eigenvalue The sum of the load squares was extracted ~ Sum of the rotating load squares
ingredient . accumu- variance variance
amount to  variance percentage amount to accumulate amount to accumulate
late percentage percentage
1 5.239 58.21 58.21 5.239 58.21 58.21 5.16 57.338 57.338
2 1.789 19.876 78.086 1.789 19.876 78.086 1.621 18.007 75.345
3 1.158 12.871 90.957 1.158 12.871 90.957 1.405 15.612 90.957
4 0.591 6.562 97.519
5 0.119 1.327 98.845
6 0.074 0.819 99.664
7 0.023 0.256 99.92
8 0.007 0.08 100
9 2.70E-16 3.00E-15 100

According to Table 2, the accumulation of variance is 90.957%> 950%, so it is appropriate to extract three common factors.
Furthermore, the component score coefficient matrix is shown in Table 3

Table 3 Balance table of RMB credit funds of financial institutions-Score coefficient matrix of fund source components

ingredient
1 2 3

Y ¥ source,1 0.204 0.069 -0.156
Y " source.2 0.186 -0.126 -0.116
Y " source,3 0.173 -0.216 -0.053
Y source,4 -0.091 -0.043 0.674
Y " source,s 0.094 -0.382 0.021
Y source, 0.148 0.159 0.289
Y " source,7 0.105 0.247 0.4

Y source.8 0.047 0.583 0.049
Y " source,9 0.204 0.069 -0.156

From Table 3, the formula for calculating the factor score is:

Fsource,l = 0.204y*s0urce,l + 0 1 68Y*Source,2 + 0 173Y*saurce,3 - 0.09ly*s0urce,4 + 0.094y*sourc,5 -1 (12)
+0. 14gy*.source,6 +0. 1osy*source,7 + 0.047Y*source,8 + 0.204y*source,9
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Fsaurce,Z = 0.069y*xource,l - 0 126Y*source,2 - 0.216Y*s0ume,3 - 0.043Y*50ume,4 - 0.382Y*50urc,5
+ 0 1 59Y*Source,6 + 0.247y*murce,7 + 0.583y*murce,8 + 0.06gy*xource,9

Fsource,} = —0. 1 56y*.$ource,l - 01 16y*source,2 - 0.053y*saurce,3 + 0.674y*source,4 + 002 ly*saurc,S ( | 3)
+ 0.289Y*murce,6 + O.4Y"s0urce,7 + 0.04gy*xource,8 - 0 1 56Y’k:ource,9
Flouece,i (i =1,2,3,) Where is the score of each factor, the formula of the comprehensive factor score obtained with Table 2 is as fol-
lows:
Fsource =57.33 8%anur¢z‘l + 18.007%F:aurce‘2 + 15.612%Fsuumz‘3 ( 1'4)

Y source.i (i =1,2,---9) Finally, the balance table of RMB credit funds of the above and available financial institutions-the comprehen-

sive score and ranking of fund sources are shown in Table 4.

Table 4 Balance table of RMB credit funds of financial institutions-comprehensive score and ranking of fund sources

Flsource,l Flsource2 Flowrce,3 Flsource ranking

In January, 2022 -1.49822 2.47889 0.15465 -0.39 8
In February, 2022 -1.39493 -0.22641 0.95385 -0.69 10
In March, 2022 -0.84125 -0.36395 -1.00476 -0.7 11
In April, 2022 -0.78689 -0.87897 -0.95041 -0.76 12
00 May, 2022 -0.57357 -1.13073 -0.01155 -0.53 9

In June, 2022 0.06581 -0.63706 -0.83248 -0.21 7

In July, 2022 0.19066 -0.84111 0.52978 0.04 6

In August, 2022 0.52867 -0.11735 0.54563 0.37 5
In September, 2022 1.03601 0.52323 -0.16411 0.66 4
In October, 2022 0.76058 0.31801 1.86241 0.78 1
In November, 2022 1.14764 -0.16851 0.6417 0.73 2
In December, 2022 1.3655 1.04395 -1.72471 0.7 3

Fisource,l Fsource,2 Fsource As can be seen in Table 4, the score increased significantly from April 2022 to December 2022 because the

People’s Bank of China decided to cut the deposit reserve ratio of financial institutions by 0.25 percentage points (excluding financial in-
stitutions that have implemented the 5% deposit reserve ratio). However, the unstable chart shows the fluctuating state, which leads to the

increase of deposits in the People’s Bank of China. Fisource,3
2. Comprehensive evaluation of fund application based on entropy value-factor analysis method
2.1 Analysis of influencing factors based on entropy method

Similarly, for the standardized Z-score data of the people’s credit fund balance sheet of financial institutions, the SPSSAU web page
analysis of the impact weight of each indicator is shown in Table 5.

Table 5 Summary of the weight calculation results by the entropy method

Item Information entropy value €utilization Information utility value dutilization weight coefficient Whutilization
Xutilization,1 1.0000 0.0000 0.46%
Xutilization,2 0.9998 0.0002 2.01%
Xutilization,3 0.9933 0.0067 62.92%
Xutilization,4 0.9969 0.0031 28.96%
Xutilization, 5 0.9997 0.0003 2.48%
Xutilization,6 1.0000 0.0000 0.40%
Xutilization,7 0.9999 0.0001 1.25%
Xutilization 8 1.0000 0.0000 0.01%
Xutilization,9 0.9998 0.0002 1.51%
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As can be seen from Table 5, the degree of influence on the use of funds is ranked from high to low: fiscal deposits of international

financial institutions and non-financial enterprise deposits in the circulation of financial institutions, group deposits of financial bond institu-

tions and deposits of non-banking financial institutions.

2.2 Comprehensive evaluation of fund utilization based on factor analysis method

Y witization. j(j =1,2,++9) Consider that on the basis of standardizing the product of the weight and the data of the use of funds, i.

e. Y " wiitization, j = @+ X " utitization,  The factor analysis obtained KMO = 0.527> 0.5, the P value of Bartlett sphericity test =0.000, and the null

hypothesis that the correlation array is the unit array was rejected, indicating that there is some correlation between variables can be used for

factor analysis.

First, to determine the number of common factors in the extraction, the total variance interpretation table is shown in Table 6.

Table 6 Balance table of RMB credit funds of financial institutions-Explanation table of the total variance of fund use

ingredient amount

Initial eigenvalue

The sum of the load squares was extracted Sum of the rotating load squares

amount variance percent-

variance per-

variance percentage accumulate accumulate amount to accumulate
to to age centage

1 5.932 65914 65914 5.932 65914 65.914 4.909 54.550 54.55
2 1.608 17.863 83.778 1.608 17.863 83.778 2.631 29.228 83.778
3 0.805 8.942 92.72

4 0.565 6.274 98.994

5 0.041 0.45 99.444

6 0.032 0.356 99.799

7 0.015 0.169 99.968

8 0.002 0.022 99.99

9 0.001 0.01 100

According to Table 6, the accumulation variance contribution of the square sum of rotational load is 83.778%. 8%> 85%, so it is ap-

propriate to extract two common factors.

Secondly, the component score coefficient matrix of the use of funds is shown in Table 7.

Table 7 Balance table of RMB credit funds of financial institutions-score coefficient matrix of fund utilization components

ingredient
1 2
Y witization,1 0.145 0.063
Y witization,2 0.152 0.061
Y witization.3 0.180 -0.099
Y witization 4 0.183 -0.008
Y witization,s 0.141 0.078
Y witization,6 0.258 -0.268
Y witization, 7 -0.107 0.430
Y witization,8 -0.164 0.483
Y witization.9 0.202 -0.041
The formula for calculating the available factor score in Table 7 is:
Fuitization1 = 0.145Y " witization,1 + 0.152Y " wtitization,2 + 0.180Y " urtization,3 + 0.183Y * uitization,a + 0. 141Y " uitization,5 (-1
+0.258Y" 6—0.107Y " witization,7 — 0.164Y " utitization,s + 0.202Y " wiization.9
Fuitization,2 = 0.063Y " witization,1 + 0.06 1Y * uitization,2 — 0.099Y *wtitization,3 — 0.008Y " witization,4 + 0.078Y " uriization,s (2-2)
—0.268Y" 6— 0.430Y " witization,7 + 0.483Y " uilization,s — 0.041Y " wiization.9

Fuitizaion,i(i = 1,2) Where is the score of each factor, the formula of the comprehensive factor score obtained with Table 2 is as follows:
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Fuilization = 54.550%Futih‘:mim,l + 29.228%Futili:arim,2 ( 2-2 )
Y “witizaion, i(i =1,2,---9) Finally, the comprehensive balance table of RMB credit funds of available financial institutions- -the comprehen-
sive score and ranking of fund use are shown in Table 8.

Table 8 Balance table of RMB credit funds of financial institutions-Comprehensive score and ranking of fund use

F witization,1 F wiitization,2 F wilization 3 ranking

In January, 2022 -1.49245 -0.40565 -0.93 12
In February, 2022 -0.99095 -0.45765 -0.67 10
In March, 2022 -1.51694 0.40765 -0.71 11
In April, 2022 -0.40803 -0.37120 -0.33 9
00 May, 2022 0.08694 -0.57861 -0.12 7

In June, 2022 -0.55322 0.16696 -0.25 8

In July, 2022 0.42250 -0.44065 0.1 6

In August, 2022 0.74256 -0.67594 0.21 5
In September, 2022 0.70169 -0.40649 0.26 4
In October, 2022 1.56422 -0.84554 0.61 3
In November, 2022 1.10799 0.82312 0.84 2
In December, 2022 0.3357 2.78399 1 1

F witization, F* witization The scores obtained in Table 5: increased significantly from April 2022 to October 2022, because the People’s

Bank of China gave equal capital incentives for interest reduction to inclusive small and micro loans in the fourth quarter of 2022. Due to the

impact of the epidemic, the growth rate of residents’ income has declined and the consumption power has decreased, so it has been fluctuat-
ing- F*utilization,Z
3. Summary

This paper takes the RMB credit fund balance sheet of financial institutions as the research object, and comprehensively evaluates it
from two aspects of fund source and fund use. Fsource Fuilization To and do the time series analysis plots are shown in Figure 1.

L5

—Fkif —FizA
Figure 1 Trend chart of fund utilization and fund source comprehensive factor score of RMB credit fund balance table of financial institutions

Fsource Fuitizaion As can be seen from Figure 1, the (1) composite score trend chart showed a horizontal S type, which decreased from-
0.2 in January 2022 to-0 in April 2022. 89, there was a significant increase from May 2022 to October 2022, and then a sudden decline in
November 2022, from May 2022 to October 2022 but still decreased; (2) a small decline from May 2022 to October 2022, but still an overall

upward trend. It can be seen that the balance sheet of RMB credit funds in 2022 is generally in a fluctuating trend and generally in an upward

trend. Futitization Futitization Fsource Futilization
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