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Abstract This paper systematically analyzes the impact of e-CNY on the military economy, and digs into the study
of the importance of e-CNY on the military economy in terms of its impact on both the money supply and the deposit
reserve. It chooses to construct a semiparametric quantile regression model based on panel data, fit the nonlinear
mapping between variables by using B-spline function, and meanwhile combine the mixed regression strategy to
realize the loss function taking value. Panel regression practice and model robustness testing are performed by
mining the variables related to the impact of e-CNY on the military economy. The results show that among the seven
variables, the level of technological innovation has the most significant effect on the level of military economic
development (P<0.01). Economic status, trade status, and the level of political stability are significantly related to
the level of military economic development at the 0.05 level. The level of currency internationalization, the level of
transaction costs, and central bank reserves are correlated at the 0.1 level. The relationship explanatory power of
the constructed panel regression model is verified by the robustness testing method in split-sample regression and
variable substitution method.

Index Terms e-CNY, military economy, money supply, panel regression model, B-spline function

. Introduction

In recent years, global digital currency competition as well as U.S.-Russian financial sanctions and counter-
sanctions practices have made countries' concerns about the security of their monetary and financial systems more
and more prominent. Central Bank Digital Currency (CBDC) is one of the coping strategies for countries or currency
zones to enhance the competitiveness of their currencies, avoid risks, and maintain financial security [1]. China's
digital renminbi (e-CNY) is an encrypted digital string representing a specific amount of money issued by the
People's Bank of China (PBOC) using specific digital cryptography, which is the digital form of the current legal
tender [2]. As a digital RMB pioneered by the global CBDC research and development, e-CNY plays an important
role in the revolution of reshaping the cross-border payment system, international clearing and settlement system,
and financial security system [3]-[5].

In order to cope with the current increasingly tense international situation, the Chinese military is implementing a
comprehensive military reform, and in order to achieve the goal of a new type of national defense construction, the
Chinese military needs to vigorously improve its combat power, which must be guaranteed by a strong military
economy [6], [7]. In general, the military economy mainly includes personnel, material and financial resources in
national defense construction [8]. Weapons and equipment manufacturing industry and munitions products industry,
military-related fuel, raw materials, equipment and machinery and munitions to protect the agriculture is also an
important part of the military economy [9]. In addition, it also includes medical, cultural and health care and
transportation, postal and telecommunication industries that are directly and indirectly related to national defense
construction [10]. The current military economic business is relatively concentrated in traditional business types,
thus under the new opportunities and challenges of the big data era, the best opportunity arises for military economic
informatization to transform from traditional economic business [11], [12]. Therefore, it is important to analyze the
role of digital RMB in military economic construction and resource allocation as well as its influence effect to provide
a boost for China's military economic development to adapt to the current reality of informatization construction [13],
[14].

The application of digital RMB (e-CNY) has injected a new impetus for military economic development. This paper
realizes the explanation of e-CNY related variables on the level of military economic development by constructing
a semi-parametric quantile regression model based on panel data. Combined with the actual impact of e-CNY on
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military economy and related financial and monetary policies, specific variables are mined. Analyze the process of
constructing the quantile regression model based on panel data. To study the relationship between military
economic expenditures and national economic growth, and find the current problems of military economic
development. Rank the degree of influence of the level of military economic development of relevant variables
through the practice of panel regression model construction. Analyze the explanatory robustness of the panel
regression model to further determine the model usability.

ll. Technical process of modeling the impact of e-CNY on the military economy
This chapter takes the analysis of the impact of e-CNY on the military economy as an entry point to describe the
process of constructing a regression model based on panel data on the impact of e-CNY on the military economy.

Il. A.Impact of e-CNY on the military economy

Direct impact. e-CNY is a major innovation in China's military economy. e-CNY has a direct impact on the economy,
especially on the military manufacturing industry, and on the implementation of military financial policies. First e-
CNY has had a positive impact on the military manufacturing industry and other military-related industries. e-CNY
has accelerated the speed of capital turnover by reducing transaction costs and improving the efficiency of capital
flow, which has helped military manufacturing-related enterprises shorten their production cycle, reduce operating
costs, and improve overall operational efficiency. Second, e-CNY enhances the influence on the implementation of
military financial and monetary policies. Relevant departments can utilize e-CNY data to monitor currency circulation
in real time, which provides more accurate data support for formulating and adjusting military financial and monetary
policies. This real-time data monitoring and analysis capability enables policymakers to more effectively control
inflation and stabilize the military economy.

Indirect Impact Aspects. e-CNY's introduction is not only a manifestation of technological advancement, but also
an important driver of innovation in the military finance sector. First, e-CNY has greatly contributed to the innovation
and growth of military fintech and related industries. With the popularization of digital currencies, emerging payment
technologies and financial service models have emerged. These innovations not only improve the efficiency of
military transactions, but also reduce costs, thus attracting more companies to participate in military transactions.
For example, through e-CNY, micro and small businesses can accept payments more conveniently without having
to rely on traditional banking services. In addition, the application of e-CNY promotes the facilitation of cross-border
payments and strengthens military financial support for global trade. Second, the development of e-CNY brings
challenges and opportunities to the traditional military industry. For traditional banks and the military retail industry,
the rise of digital currencies has forced them to transform and upgrade their services and operating models to adapt
to new military market demands. The banking industry needs to develop more e-CNY-related military financial
products to maintain its competitiveness in the market. For military retailers, accepting e-CNY payments may mean
more customer traffic and higher sales, but it also requires investment in new technology and training of staff to
adapt to the change.

The widespread use of e-CNY not only brings convenience to military businesses and related practitioners, but
also promotes the healthy development of the military economy through a variety of channels and brings more new
development opportunities for military economic growth. First, e-CNY has played a significant role in promoting
cross-border military trade. It greatly enhances the convenience of cross-border military trade by simplifying the
cross-border payment process and lowering transaction costs, provides a more efficient currency transaction
solution for international military trade, and helps expand the scale of military trade and improve trade efficiency.
Second, e-CNY's efficient and secure features can significantly enhance the confidence of military economy-related
consumers. With the increasing popularity of digital payment, a secure and reliable payment tool is the key to
enhancing consumers' purchasing willingness. e-CNY provides such a platform, which makes the relevant
consumers feel more at ease when conducting transactions, thus stimulating market vitality and consumption
potential. Thirdly, e-CNY provides a broad space for the development of military fintech and other emerging
industries. As a new type of payment tool, it is not only a product of fintech innovation, but also promotes the further
development of related military technologies and business models, helps popularize and optimize military financial
services, and promotes the innovation and upgrading of the entire financial industry. Fourth, at the microeconomic
level, relevant military enterprises can utilize e-CNY to improve supply chain management, increase the efficiency
of capital flow and reduce operating costs. Such improvement not only optimizes the internal fund management of
military enterprises, but also enhances their flexibility and efficiency in responding to changes in the international
situation. Fifth, at the macroeconomic level, e-CNY provides new impetus to the stability and growth of the military
economy by improving the transmission efficiency of military financial and monetary policy. The characteristics of
digital currency make the implementation of military financial and monetary policy more direct and effective, helping
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the government and military departments to better control the operation of the military economy and contributing to
the stability of the overall macroeconomy.
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Il. B.Impact of e-CNY on military finance monetary policy
Il. B.1) Impact of e-CNY on money supply
Conventional monetary policy is a series of feasible measures developed and implemented by the monetary
authority to regulate the money supply in order to achieve specific military-economic objectives and thus indirectly
control military supply and demand.

By the Friedman | Schwartz money supply model:
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Money supply is determined by base money and money multiplier. Since base money=deposit reserve+ M, and
money multiplier is determined by cash leakage rate, deposit reserve ratio, and currency deposit ratio. Here, this
paper analyzes the impact of digital RMB on money supply by analyzing its impact on M, and deposit reserve.

This paper argues that as a product of the digitization of China's legal tender and positioned at A, the digital
RMB mainly serves daily payment transactions. Therefore, the issuance of digital RMB will affect the quantity and
structure of M|, and have a substitution effect on cash money as in mobile payment.

The formula is expressed as follows: Let: the volume of cash money is C , the volume of digital currency issuance
is CD(x), then: the substitution effect of digital RMB is:

M,=C )
M,(1) = C(1)-1C+CD(x) 3)

where C-C(1)=1C and C>C(l) (M,,M,(1) are the structural changesin M, before and after the introduction
of digital RMB, respectively).

Figure [1/shows the substitution effect of digital RMB on cash money. This paper argues that the substitution effect
of digital RMB on cash money should be developed in three stages over a considerable period of time:

Stage 1: Pilot-Promotion Stage. In this stage, due to the imperfection of digital RMB, new problems will constantly
appear, and the people still do not understand this emerging thing. Therefore, the issuance of digital RMB will not
be too large, and the public will only exchange a small amount of cash currency for digital RMB. The number of
digital RMB CD(x) will be very small or even negligible, and its issuance rate will be smaller than the decrease of
cash money, which will lead to the decrease of M, .

M,(1) = C(1)-1C+CD(x) (4)

where CD -0, 1C>CD, M,>M,().

Stage 2: In this stage, the promotion of digital RMB is basically completed, the related technology and supporting
facilities tend to be mature, digital RMB is widely used in daily life, and the public is willing to use digital RMB for
consumption or store large amounts of cash for digital wallets. The substitution effect of digital RMB on cash
currencies increases, and the scale of digital RMB also expands rapidly and exceeds the reduction rate of cash
currencies, thus increasing M,. C)<CD, 0C<CD, M,<M,Q1).

Stage 3: This stage is an ideal state where cash money is completely replaced by digital RMB, M, =M (1)=CD .
However, this paper argues that the third stage is a fairly long period of time in which digital currency gradually has
a strong substitution effect on cash money, constantly compressing the size of cash money but not completely
replacing it. The relationship between the scale of cash money C and the scale of digital money CD(x) should
be the inverse of the class:

=— +b >0 " .
D) (where x and a,b are all positive integers) (5)
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Figure 1: The substitution effect of digital RMB on cash currency

IIl. B.2) Impact of e-CNY on deposit reserves
Reserve for deposits = legal reserve for deposits + excess reserve for deposits + cash on hand in the banking
system. With the implementation of the digital RMB, the future will lead to a portion of the cash money that should
flow into commercial banks to become demand deposits to be converted into digital money, the frequency of cash
access will be reduced, and the amount of cash on hand and the amount of excess deposit reserves, which were
originally used for cash receipts and disbursements of the bank and regulating the position, will be reduced as they
become less important.

For the legal reserve, the digital RMB will affect its structure and volume. The traditional statutory reserve ratio is
relatively low. Figure \2 shows the statutory reserve ratio.
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Figure 2: Statutory Deposit Reserve Ratio

Under the “two-tier placement” model, the central bank transmits a certain amount of digital RMB to designated
commercial banks, which are entrusted by the central bank to provide digital RMB-related services to the public.
This model requires commercial banks to obtain an equivalent amount of digital currency at 100% of the legal
reserve ratio. The formula is expressed as:

Let: the legal reserve for digital currency is R, the digital RMB issuance is CD(x), then the mathematical
expression for the above requirement: R, = CD(x)x100% .

When CD(x) =D, the structure of the legal reserve for deposits will change as it grows in size. The original
statutory reserve = statutory reserve ratio x total deposits (R, = Dxrr ). The new statutory reserve for deposits is
expressed as:

R=R +R, =CD(x)x100%+rrxD (6)
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Il. C.Panel data quantile modeling analysis
Il. C.1) Analysis of linear quantile regression models for panel data
The specific form of the linear mean regression model for panel data mostly used in the past is as follows:

v, =x,B+a,+u,i=1.,Nt=1,.,T (7)

where x, isthe kx1-dimensional vector of explanatory variables for the i th individual cross-section at time ¢
and B isthe kx1-dimensional vector of coefficients.
At any quantile point 7, a conditional quantile function can be established for the observation y, :

0, (t]x,)=a/(7) +x,6(),i=1,..,nt=12,.,T (8)

where «,(7) is the fixed effect of each individual at the quantile 7, it is possible to estimate it if there are enough
observations, but if the number of individual cross-sections is very large, the number of parameters to be estimated
will be very large. However, if the number of individual cross-sections is very large, the number of parameters to be
estimated will be very large. In practice, most of the panel data used are short-panel data, and parameter estimation
at this time is prone to “dimensionality catastrophe”, which may not be able to estimate the parameters or obtain
accurate estimation results. In order to avoid the “dimensionality catastrophe” problem, it is usually assumed that
the value of the individual fixed effect «; does not change with the change of the quantile 7, and only the
coefficient B(r) is related to the quantile 7, so as to reduce the number of parameters to be estimated. Then Eq.
(8)) can be modified to the following form:

0, (r|x,)=q, +x,B(),i=1,..,mt=12,..,T (9)

The method of solving for the unknown parameter in this model is to obtain an estimate of the parameter at the
7 quantile by solving for the minimum of the sum of weighted absolute distances, which takes the following specific
form:

=

Yo, (v, -a,-x,p(,) (10)

t=1

min,, ,, Z

q
k=1 i

where p,(u)=u(r—1(u<0)) is the segmented linear quantile loss function, and I(-) is the indicator function,
which takes the value of 1 when the condition in the parentheses is true, and 0 when the conditional is true, i.e.

u(z—1) u<0
ur u>0

0= (1)
o, is the weighting coefficient, which is used to control the relative importance of the ¢ quartiles in the
estimation of the parameter, and all weighting coefficients can be set to equal values in practical applications.

Il. C.2) Analysis of semiparametric quantile regression models for panel data

The semiparametric quantile regression model contains both parametric and nonparametric parts, which collects
the characteristics of quantile regression, nonparametric estimation and parametric estimation models, and can
flexibly observe the linear or nonlinear correlation between variables while comprehensively reflecting the
distribution of the explanatory variables, as well as overcoming some of the drawbacks of nonparametric models
such as the required sample size is smaller, and the speed of model convergence is faster. The specific form of the
semi-parametric quantile regression model for panel data established in this paper is:

M
Qy“ (t]x,)=x,B(z)+ mer (Zit,m)’i =12,.,N;t=12,...T (12)
m=1
where 7 is the quantile, x,/3(r) is the parametric part of the model, f,7(z,,) is the nonparametric part of the
model, and f,.(-) is the unidimensional function of unknown form. For the unknown function of the form £, (),
the nonlinear mapping is first fitted using a B-spline function before estimating the parameters for a given quantile
level 7, and the model (12) is transformed into:

M K
0, @x)=x, @)+ DD VB (2,,)si =12, N5t =1,2,..,T (13)

m=1 k=1
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where the function B,(-) is the B spline basis function, K=A+g+1, h is the number of nodes inside the
spline function, & is the function order, and y,, is the coefficients of the basis function. Referring to the semi-
parametric quantile regression model fitting method for panel data, a mixed regression strategy is used for model
fitting, defined:

Bzt XY Xz 7 M
Vir XYirg XYirp 0 Xiry
A
Vi Xit Xz 0 Xy B
. ' . . . )
Ve = s X = 9ﬂr =1 (14)
YVir X1 Xirp 0 X
! o . B,
Yni v a2 7 X
L Vnr | | Xnra Xnr2 0 Xarg i
where J denotes the number of variables in the parametric part of the model. Redefinition:
Vm 7
| Tm |7
Vm = : Ve = :
Yk Yum
[ B,(z,) B,(z,) - B,(z,,) ]
B,(zr,) Bn(zr,) - Bu(zr,)
: : : ) (15)
z
B, (z,,) B,(z,) - B,(z,) B] (Zl )
B,(z,)= : : : B, (2)=| .7
B . (z. B . (z. -~ B (z. )
W) Balira)  BaGer) B
Bm](ZN],m) Bm2(ZNl,m) - By (ZNl,m)
_Bm] (ZNT,m) B, (ZNT,m) o B, (ZNT,m )_

Then the above semiparametric quantile model at a given quantile level 7 can be written in the following form:
0,(z|x,2)=xp, +B.(2)y, (16)

The next parameter estimation for the semiparametric quantile model is solved by solving the following
minimization problem:

min(ﬂ#) Z Zpr (Vi — le'rﬁ(r) - Z Z Vi Bk (Zz't,m ) 17)

i=1 t=1 =1 k=1

where p,(u)=u(r—-1(u<0)) is the segmented linear quantile loss function, and /(:) is the indicator function,
which takes the value of 1 when the condition in the parentheses is true, and 0 when the conditional is true, i.e.

u(t—-1) u<0

ur u>0

p,(u)={ (18)

lll. Panel regression modeling of e-CNY's impact on military economy

This chapter mines the panel data related to the impact of e-CNY on the military economy and identifies indicators
of the impact variables. The relationship between the variables is calculated and a panel regression model is
constructed. The constructed model is further analyzed for the robustness of its explanatory power.
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lll. A. Analysis of the relationship between military economic expenditures and national economic growth
Under the current situation where China is subject to external financial sanctions, analyzing the specific impact of
e-CNY on the military economy needs to be preceded by an excavation of the relationship between military
economic expenditures and national economic growth. To provide rationality support for the in-depth study of the
specific impact of e-CNY on the military economy. The real GDP per capita growth rate is used to represent China's
economic growth. Figure E shows the correspondence between the real growth rate of GDP per capita and the
burden of military economic expenditures in China in different years (1953-2023). The background color area from
light to dark in the figure divides China's real per capita GDP growth rate and the burden of military economic
expenditures from 1953 to 2023 into four stages, K1-K4. K1 is the early stage of the founding of New China, with
the highest real per capita GDP growth rate of no more than 20%, and the burden of military economic expenditures
in the same period shows a significant downward trend. K2 has the highest burden of military economic expenditures
of about 7%, and the burden of military economic expenditures of per capita GDP is about 7%. The burden of
military economic expenditures in the K2 stage reaches about 7%, while the real growth rate of per capita GDP
stays below 15%.The burden of military economic expenditures in the K3 stage decreases sharply due to the fact
that China vigorously develops its economy in that period, which makes the total share of military economic
expenditures show a decreasing trend. This suggests that China's macroeconomic development has entered a
bottleneck, with no major changes in its investment in military economic expenditures, and that there may be a risk
that it will not be able to respond quickly to external challenges.

Mathematical modeling of the impact of e-CNY on the military economy: response mechanisms and strategy optimization for financial sanctions
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Figure 3: Correspondence between growth rate and military economy

To further compare the burden of military economic expenditures between China and the United States, analyze
the differences in military economic expenditures between the two countries, and the issues that need to be
optimized. Figure 4 is a comparison of the burden of military economic expenditures between China and the United
States. As can be seen from the comparison in Figure 4|, the burden of military economic expenditures of the United
States basically stays between 3% and 6%, comparing with China's military economic expenditure burden of less
than 2%, which indicates that the United States invested more resources to develop military technology and prepare
for the military race during the period of 1953-2023. The results of the comparison suggest that at a time of frequent
trade conflicts, China needs to adopt new ways to enhance its influence on the military economy and realize the
goal of promoting military economic enhancement without affecting the level of the national economy, in order to
better cope with external financial sanctions.

USA

I China

Burden of military economic expenditure (%)

1953 1960 1967 1974 1981 1988 1995 2002 2009 2016 2023
Year

Figure 4: Comparison of military economic expenditure burden
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lll. B. Panel regressions of e-CNY's impact on the military economy
lll. B. 1) Descriptive statistics of variables

The development of the new e-CNY opens up more possibilities for the improvement of the military economy. Panel
regression modeling using the impact of e-CNY on military economy is conducted to study how to better develop
military economy through e-CNY and enhance the risk of coping with financial sanctions. Seven independent
variables are chosen as the influences of e-CNY on the development level of military economy, which are: the
degree of currency internationalization (CIOL), the level of technological innovation (TIL), the level of transaction
costs (TCL), the amount of central bank reserves (CBR), the economic status (ESI), the trade status (TSI), and the
degree of political stability (PS).

Statistical current panel data related to the impact of e-CNY on the level of military economy in the seven variables.
Table 1/ shows the results of descriptive statistics of the variables. As can be seen from Table 1, the minimum value
of CIOL is 0.0553426, and the maximum value is 39.31777; the minimum value of TCL is 0.0003814, and the
maximum value is 6.866577; and the minimum value of TIL is 0.0553427, and the maximum value is 39.31773.The
difference between the minimum value and the maximum value of these three variables is large, and the subsequent
panel regression These three variables have a large gap between the minimum and maximum, and the subsequent
panel regression needs to focus on the smoothness of these indicators to ensure that the constructed panel
regression model is in line with the actual situation.

Table 1: Variable descriptive statistics

Variable Unit Sample size Mean value Standard deviation Minimum value Maximum value

CIOL - 450 14.44008 12.56760 0.0553426 39.31777
TIL - 405 14.44294 12.59545 0.0553427 39.31773
TCL - 450 0.4613769 1.109453 0.0003814 6.866577
CBR % 405 0.0041415 0.0084306 -0.0314420 0.0444456
ESI % 450 13.44956 8.456503 2.934364 32.2381

TSI % 450 8.671079 4.215714 2.469522 16.0465

PS - 450 0.4806391 0.557841 -0.677481 1.240042

lll. B. 2) Variable Correlation Coefficient Matrix Calculation

Table 2 shows the matrix of correlation coefficients between the variables. Since the model in this paper is a dynamic
panel model involving lagged terms of the explanatory variables, the strong correlation shown in the first two rows
of the correlation coefficient matrix is in the normal category. Other than that, the table shows that the direction of
influence and the degree of correlation between the variables are basically consistent with the logic of economics.
For example, the correlation coefficient between the level of technological innovation (TIL) and the degree of
currency internationalization (CIOL) is 0.697 and significantly correlated at the 0.05 level. Analyzing its economic
logic, it can be known that if you want to promote e-CNY in other countries and increase its internationalization
degree, you first need to ensure the security and convenience of e-CNY, which puts a very high demand on the
level of technological innovation related to e-CNY, so the two variables are significantly correlated with each other.

Table 2: Variable correlation coefficient matrix

CIOL TIL TCL CBR ESI TSI PS

CIOL 1.000

TIL 0.697* 1.000

TCL 0.346™* 0.358™* 1.000
CBR -0.166 -0.151 -0.039 1.000

ESI 0.723** 0.726™* 0.292*** 0.386 1.000

TSI 0.571** 0.575** 0.363"* 0.472** -0.178** 1.000

PS 0.336™* 0.332** 0.265"* -0.055 -0.257* -0.152** 1.000

Note: ** indicates a significant correlation at the 0.05 level; *** indicates a significant correlation at the 0.01 level;*
indicates a significant correlation at the 0.1 level.

lll. B. 3) Model regression results

In order to highlight the advantages of panel regression models in improving the analyticity of variable correlation,
it was taken to construct simultaneously an ordinary ordinary least squares (OLS) regression model, an ordinary
two-way fixed-effects (FE) regression model, an ordinary two-way fixed-effects + robust standard error (FE(robust))
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regression model, a feasible generalized least squares (FGLS) regression model, and a panel data quantile (QR)
regression models are compared. The effectiveness of the models in explicating the effects of e-CNY-related
variables on the level of military economic development is judged.

Table 3 shows the model regression results. In this paper, ordinary OLS regression is used first and the results
are presented in model OLS. Under this method, the core factors, except for the significant effects of TIL and TCL,
the other variables are not significant, and their explanatory power on the level of military economic development
cannot be empirically tested. In model FE, the significance of the impact of the core variables is improved due to
the relatively appropriate fixed effects model, but there is still the phenomenon that the core variables do not have
explanatory power, and it is difficult to meet the expectations of the explanatory power of the model. In response to
the lack of explanatory power of the first two models and the previous test, it is suspected that the presence of
heteroskedasticity and autocorrelation problems make the estimation of the ordinary OLS and FE models more
biased. Therefore, in model FE(robust) and model FGLS this paper employs the robust standard error and FGLS
methodology to correct for the heteroskedasticity and autocorrelation problems and finds that the core variable
significance is enhanced beyond. Finally, since this paper constructs a dynamic panel model by employing the
method of introducing TIL into the explanatory variables, there is an inherent endogeneity problem in the model.
The presence of endogeneity makes the first four tests somewhat biased. Considering the above, the model QR
uses TIL as an instrumental variable, which to some extent controls for individual effects and solves the endogeneity
problem mentioned above. As a result, the semi-parametric quantile regression model for panel data chosen to be
constructed in this paper has better interpretability.

Mathematical modeling of the impact of e-CNY on the military economy: response mechanisms and strategy optimization for financial sanctions

Table 3: Model regression results

Model oLs FE FE(robust) FGLS QR
L 0.98525"* 0.93907"* 0.93909"* 0.98521"** 0.98253"**
0.00534 0.01821 0.01611 0.00534 0.00368
-0.04489 -0.07786" 0.07783" -0.04487 -0.04698"
clob 0.03843 0.04500 0.00476 0.03803 0.02201
oL -0.00904* -0.01502** -0.01505 0.00905" -0.00943"
0.00475 0.00634 0.00632 0.00467 0.00285
-0.00135 2001113 0.00847 -0.00137 -0.00266"
CBR 0.00507 0.00705 0.01111* 0.00504 0.29613
0.00362 0.56741" 0.00442 0.00365 0.06851™
ESI 0.14976 0.25787 0.56743" 0.14822 0.09370
0.24525 0.22918 0.23878 0.24523 0.19073™
TS 0.16256 0.22324 0.22915 0.16086 0.09451
o 0.14577 0.22527 0.16617 0.14573" 0.16817"
0.07745 0.16406 0.22528 0.07666 0.05131
-2.09152* 1.77636 -0.19068 -2.09152* 211487
-cons 1.26005 155851 1.77639 124723 0.74556

In terms of the impact of e-CNY-related variables on the level of military economic development, the level of
technological innovation (TIL) is significant at the 0.01 level in all five models, and the coefficient in the panel
regression is 0.98253. From this, it can be judged that the level of technological innovation to the e-CNY is the most
important factor influencing the development of the military economy. This is also related to the security and
convenience of e-CNY analyzed in the previous section. e-CNY's level of technological innovation improves the
efficiency of the capital flow of military economy-related enterprises, realizes the deep development of civil-military
integration, and strengthens military financial security. The order of the degree of influence of other variables on the
level of military economic development is: ESI, TSI, PS, CBR, TCL, CIOL.

lll. C. Panel regression robustness analysis
lll. C. 1) Split-sample regression
In order to prove the robustness of the explanatory ability of the selected variable indicators, this paper tests the
robustness of the panel regression model using the split-sample regression method and the replacement variable
method, respectively.

The original panel data are divided into two groups, the first group has a higher level of military economic
development and the second group has a lower level of military economic development. Table M\ shows the results
of the robustness analysis. From the results of the split-sample regression robustness analysis in Table 4, we can
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know that TIL is significantly correlated at the level of 0.01 in both groups of panel data; ESI, TSI, and PS are
significantly correlated at the level of 0.05, and CBR, TCL, and CIOL are significantly correlated at the level of 0.1.
The results of the sub-sample robustness test are consistent with the results of the original panel regression, based

on which it can be judged that the panel regression model constructed in this paper is able to robustly realize the
explanation of the level of military economic development.

Mathematical modeling of the impact of e-CNY on the military economy: response mechanisms and strategy optimization for financial sanctions

Table 4: Robustness analysis results

Dat:
- ata group Group 1 Group 2
Variable
TIL 0.9281*** 0.9153***
0.001 0.001
cloL -2.3564* -1.0112*
0.436 0.018
ToL -0.0525* -0.0307*
0.001 0.148
-0.0255* -0.0151*
CBR
0.001 0.015
0.5426** 0.5419**
ESI
0.005 0.003
0.3947** 0.4028**
TSI
0.004 0.002
0.2797** 0.2265**
PS
0.091 0.813
c -2.5352 -0.1735
ons 0.641 0.493
Table 5: Test result
Dat:
- ata group Group 1 Group 2
Variable
0.8259*** 0.8047***
TIL
0.001 0.001
-1.5422* -0.0584*
CloL
0.007 0.005
-0.0532* -0.0616*
TCL
0.009 0.135
CBR -0.0326* -0.0148*
0.001 0.004
GDP 0.7651** 0.8890**
° 0.001 0.001
. 0.5616** 0.4467*
0.004 0.002
0.3067** 0.0226**
PS
0.003 0.005
-2.4309 -0.1626
-Cons
0.521 0.322

lll. C.2) Variable substitution

Because e-CNY economic status (ESI) involves more external factors, in order to further eliminate the impact of
ESI on the reliability of the regression results, this paper chooses the per capita GDP growth rate (eGDP) as a
replacement variable for ESI, and carries out the test of variable replacement method. Table 5 shows the test results.
The results of the robustness test of variable substitution method are consistent with the results of the split-sample
test, i.e., TIL is significant at the 0.01 level, ESI, TSI and PS are significant at the 0.05 level, and CBR, TCL and
CIOL are significant at the 0.1 level. Based on the test results, it can be further determined that the panel regression
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model constructed in this paper can robustly realize the explanation of the impact of e-CNY on the level of military
economic development.

IV. Conclusion

This paper constructs a semiparametric quantile panel regression model based on panel data for the impact of e-
CNY on the military economy. The seven independent variables obtained from the analysis are: the level of currency
internationalization, the level of technological innovation, the level of transaction costs, the level of central bank
reserves, economic status, trade status, and the level of political stability. Among them, the level of technological
innovation has the greatest impact on the level of military economic development and is significantly correlated at
the 0.01 level. This is followed by three variables, economic status, trade status, and degree of political stability,
which are significantly correlated at the 0.05 level. The least influential are the 3 variables of the degree of currency
internationalization, the level of transaction costs, and the amount of central bank reserves, which are only
correlated at the 0.1 level. The constructed model passes the 2 robustness testing methods of split-sample
regression method and variable substitution method, and possesses explanatory robustness. In the future, the
technical innovation level of e-CNY should be further improved to ensure the security of military economic
development.
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