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Abstract Uneven regional economic development is caused by factors such as resource endowment, geographic
location, and policy preferences between regions, and is particularly evident within China. This paper discusses the
application of the total revenue - total expenditure model and the theory of the multiplier effect of fiscal policy in the
study of the relationship between high-quality regional economic development and fiscal policy. China is divided
into four regions: east, west, central, and northeast, and a panel regression model is constructed on the basis of
discussing differences in regional economic development levels. The model takes regional GDP as the explanatory
variable, and general public budget expenditure and total fixed asset investment as the explanatory variables, while
setting relevant control conditions. Person's correlation analysis shows that all the variables show a significant
correlation with each other at the 5% level. The Hausman test of the structural model for the four regions rejects the
original hypothesis at the 1% significance level, accepting the model as a fixed-effects variable-intercept form. The
overall fitting effect of the model is good, and it can clearly reveal the mechanism of the impact of macro-fiscal policy
regulation on the economic development of different regions.

Index Terms panel regression model, multiplier effect theory, fiscal policy, regional economy, Hausman test

. Introduction

High-quality development of regional economy is an important goal of today's economic development [1]. With the
increasingly fierce global economic competition, each region is trying to explore the road of high-quality
development suitable for itself [2], [3]. High-quality development does not only mean the improvement of economic
growth rate, but also emphasizes the comprehensive improvement of economic development in terms of
coordination, innovation, sustainability and other aspects [4]-[6]. How to realize the high-quality development of
regional economy, the development and application of big data technology gives the answer [7], [8].

In the economic field, the application of big data technology can more accurately obtain and analyze massive
economic data, providing more comprehensive and detailed support for economic decision-making [9], [10]. Using
big data technology, the economic field can better understand the laws of economic operation, discover potential
economic risks and opportunities, and provide a more objective and accurate basis for monitoring and analyzing
economic operation, which helps to improve the high-quality development of the regional economy [11]-[14].
However, the high-quality development of the regional economy is not just as simple as using big data to find
development paths, but also requires the support of fiscal policy regulation strategies [15]-[17]. In today's economic
and social development process, fiscal policy as an important means of national macro-control, its coordination with
high-quality development is crucial [18], [19]. High-quality development means that the economic structure is more
optimized, the innovation ability is continuously improved, the ecological environment is continuously improved, and
the society and people's livelihood are more harmonious, and the realization of this goal can not be achieved without
the strong support of the fiscal policy and the precise implementation of the policy [20]-[23].

Fiscal policy is closely related to regional economic development, yet policy regulation often exhibits very different
outcomes in different regions. To identify this regional difference, this study employs quantitative analysis to track
the complex relationship between fiscal instruments and economic development in different regions through panel
regressions and tests. The study intercepts the economic and fiscal data of eastern, central, western, and
northeastern China from 2014 to 2023, and selects appropriate variables to construct a panel regression model
under the guidance of the economic theory of fiscal policy. Statistical methods such as Person correlation analysis
and unit root test are combined to confirm the applicability of the model. Finally, based on the regression results,

we explore the path of high-quality economic development in each region under the regulation of fiscal policy.
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ll. Theoretical foundations

Il. A.Total Income - Total Expenditures Model

In a closed economy, consider a three-sector economy, where consumption demand, investment demand, and
government purchases in aggregate demand, from an income expenditure perspective, are a type of expenditure,
so that here aggregate expenditure is equivalent to aggregate demand, i.e., AE = C + | + G, and aggregate output
is equivalent to aggregate income, i.e., Y = AD. The national economy reaches equilibrium when aggregate income
is equal to aggregate demand. Therefore, from the income-expenditure point of view, the national income reaches
equilibrium when total expenditure equals total income, i.e., AD=AE, which is also called the national income
determination model.

Keynes believed that the national income in equilibrium between aggregate demand and aggregate supply may
not be the national income at full employment. And modern Keynesians believe that the process of the market
mechanism to achieve the equilibrium of national income at full employment will be accompanied by a long
economic cycle of boom and bust, and thus fiscal policy needs to be applied to eliminate economic fluctuations and
achieve economic stability and full employment level.

If the level of aggregate demand or aggregate spending is AD, then the equilibrium national income is Y+, which
is assumed to be equal to the level of national income at the full employment level. When the level of aggregate
spending is AD+, the equilibrium national income, Y4, is below the full employment level, Ys, in which case we say
that there is a deflationary gap, which is characterized by the presence of substantial unemployment. Conversely,
when the level of aggregate expenditure is AD2, the equilibrium national income Y2 is above the full employment
level YT, in which case there is inflation in the economy.

Il. B.Theory of the multiplier effect of fiscal policy

Fiscal multiplier theory, as a conceptual tool to respond to the extent to which national income is affected by changes
in the fiscal balance, is commonly used by economists to study economic fluctuations.Fiscal policy affects the
aggregate supply and demand in society mainly through tax revenues, government purchasing expenditures, and
government transfers, which can be expressed by the formula (where Y stands for aggregate output, § denotes the
marginal propensity to invest,and ¢ denotes the marginal propensity to consume, all of which are constant
coefficients greater than 0 and less than 1):

1

AY =
l-c-06

AG (1

Firstly, the aggregate demand of the society is equal to the aggregate supply of the society, i.e. AD=AS; secondly,
the aggregate demand can be expressed by the formula AD=C+I+G, i.e. the aggregate demand is equal to the
consumption demand+investment demand+government expenditure. Here, government expenditure mainly refers
to government investment expenditure.

Fiscal policy generally affects aggregate social supply and demand through government taxation, government
expenditure and government transfers. When the aggregate social demand is insufficient, the government will
increase spending and the purchase of goods as well as labor services to stimulate economic growth; when the
aggregate social demand is overheated, the government reduces purchasing expenditures to curb the overheating
of the economy, which is often referred to as expansionary fiscal policy and austerity fiscal policy.

Generally speaking, the government's purchasing expenditures will have a multiplier effect, that is, with the
increase of government purchasing expenditures, it will stimulate the aggregate social demand, and the national
income will be doubled under the multiplier effect; and when the government reduces purchasing expenditures, it
will inhibit the aggregate social demand, and the national income will be doubled under the multiplier effect.

We can learn from the IS-LM model that the intersection of the IS curve and the LM curve is the point of economic
equilibrium, and we will combine the IS curve with the LM curve equation to obtain the formula when the product
market and the money market reach equilibrium at the same time:

Y_/Xa+cﬂ—cT+G)+ oM
pl—c-D)+Am p(l-c-D)+iw

(2)

The first order derivation is obtained:

a_ P
dG  p(l-c-0)+ 1w
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It can be seen that the smaller the marginal propensity to consume and the marginal propensity to invest, the
smaller the multiplier of government purchases and the worse the effect of fiscal policy; on the contrary, the larger
the multiplier of government purchases, the better the effect of the implementation of fiscal policy.

lll. Regional economic development profiling

The current development of China's regional economy is examined from five aspects: economic level indicators, i.e.
changes in GDP and GDP per capita; social development level indicators, i.e. the ratio of disposable income per
capita of urban and rural residents; industrial structure indicators, i.e. the ratio of the structure of the three industries;
trade structure indicators, i.e. the total amount of imports and exports; and regional tax indicators, i.e. tax revenue
of the four major regions and the proportion of tax revenue they account for. The differences in economic
development levels and tax revenues among regions are analyzed, so that the differences in economic development
and tax revenues among regions can be further analyzed in the following sections.

Illl. A. Economic level

GDP is an aggregate indicator of a region's economic development and the most direct reflection of a region's
economic strength. Table m depicts the GDP of different regions for the last ten years from 2014-2023. The
differences in GDP between different regions are relatively large. Vertically the regional GDP of the four regions and
the whole country continues to rise, and China's GDP in 2021 will be 10,149.78 billion yuan, of which the eastern
region accounts for 51.8% of the whole country, the central region accounts for 21.90% of the whole country, the
western region accounts for 21.25% of the whole country, and the northeastern region accounts for 5.05%, and the
differences between the shares of different regions are obvious. According to the changes in the data, it can be
seen that the proportion of GDP of the eastern region in the country has always been much higher than that of the
other three regions, accounting for about half of the country's GDP, while the proportion of GDP of the northeastern
region is lower, and the GDP of the central and western regions has not yet reached half of that of the eastern
region, with a significant economic disparity between the regions, but the disparity between the eastern region and
the central and western regions is gradually narrowing.

Table 1: Regional gross domestic product(x108Yuan)

East Middle West Northeast
2014 379541 112548 96541 40235
2015 398564 136254 123584 47841
2016 410713 159322 155261 52789
2017 445862 176579 168092 55897
2018 482249 194723 182277 56102
2019 511766 218526 204889 49320
2020 525278 222266 214766 50372
2021 525756 222295 215684 51243
2022 526799 227300 224310 52689
2023 555807 232269 235461 53012

lll. B. Level of social development

Disposable income per capita for urban and rural residents is an important indicator that can measure the economic
situation and living standards of urban and rural residents, and it can be used to express the gap between the rich
and the poor in terms of the ratio of disposable income per capita for urban and rural residents. The gap in regional
economic development is not only reflected in the distribution of income between regions, but also in the distribution
of income between urban and rural areas. Table @ shows the data in the per capita disposable income of urban
residents, vertically compared to the four regions and the national per capita disposable income of urban residents
in the four regions and the country is increasing year by year, horizontally compared to the eastern region of the per
capita disposable income of urban residents is higher than that of the whole country and the other three regions,
and the growth rate of the eastern region in 2021 compared to 2016 is 42.36%, faster than that of the other three
regions, and the northeast region's growth rate is the slowest, and the inter-regional The gap is widening.
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Table 2: Per capita disposable income of urban residents

East Middle West Northeast
2014 36521 22541 22653 23597
2015 38754 26584 25654 25698
2016 39614 28786 28538 28965
2017 42854 31260 30962 31123
2018 46379 33908 33354 32950
2019 50263 36562 35971 35222
2020 51974 37752 37544 35782
2021 56398 40679 40590 38206
2022 57841 41524 40598 39845
2023 58954 42568 41524 41528

Table @ shows data on the per capita disposable income of rural residents; vertically, the per capita disposable
income of rural residents in the four major regions has been increasing year by year, with the fastest rate of growth
in the central and western regions. Horizontally, the per capita disposable income of rural residents in the eastern
region is higher than that of the country as a whole and of the other three regions, and the gap between the regions
is gradually widening.

Table 3: Per capita disposable income of rural residents

East Middle West Northeast
2014 13625 8695 7412 9561
2015 14587 10245 8514 10852
2016 15360 11711 9928 12211
2017 16673 12919 10847 13093
2018 18305 14048 11862 14256
2019 20109 15328 13038 15334
2020 21386 16292 14261 16319
2021 23544 17761 15614 18354
2022 26854 18124 16258 19748
2023 29845 19541 17024 20136

IV. Empirical studies on financial policies and regional economic development

IV. A. Study design

IV. A. 1) Variable design

The so-called fiscal policy is the government in order to achieve macroeconomic goals and make choices on taxation,
debt, fiscal expenditure, in other words, can be said to be the raising of fiscal revenue, fiscal expenditure
redistribution, is the government's decision-making on financial resources. Compared with the fiscal revenue and
expenditure, the fiscal expenditure exerts more effectiveness in realizing the three functions of finance, especially
in the function of resource allocation, so this paper chooses the fiscal expenditure as the core explanatory variable,
studies its input effect, and then lays the empirical foundation for further choosing to the more appropriate fiscal
policy to promote the economic development of the county.

Interpreted variables this paper chooses to measure regional output by each regional GDP, indicating the
economic development of each region. For the purpose of studying the impact of fiscal expenditure on the economy
of each region, the core explanatory variables in this paper choose fiscal expenditure, measured by the general
public budget expenditure (G) data of each region as an indicator. Control variables this paper chooses the capital
stock and labor stock that have an impact on economic development, measured by the region's total investment in
fixed assets (K) and the number of people employed in secondary and tertiary industries at the end of the year (L)
as specific indicators. Fixed asset investment is the most direct way of factor accumulation, and the number of
social employment is the most direct indicator of social labor input, and the employment data of the secondary and
tertiary industries are chosen to indicate the labor stock. Due to the different caliber of data collection, there are
differences in the original data measurement methods, which are prone to fluctuating impact on the study, in order
to reduce the error due to these reasons, and in order to eliminate possible heteroskedasticity, the data of each
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variable in this chapter are logarithmically processed for correlation analysis without changing the nature of the
original data or affecting the relationship between the variables.

By referring to the existing relevant literature and combining the above analysis of the impact of tax policy on the
mechanism of coordinated regional economic development, this paper takes the degree of openness to the outside
world (O), and government intervention (E) as control variables.

IV. A.2) Data sources

In terms of province selection, this paper uses provincial panel data, but this does not include Hong Kong, Macao,
and Taiwan, which is due to the different systems in Hong Kong, Macao, and Taiwan resulting in non-comparable
data, and divides the remaining 31 provinces, municipalities, and autonomous regions into four major regions,
namely, the East, the Middle, the West, and the Northeast.

IV. B. Model testing and estimation

IV.B. 1) Correlation analysis

Between the testing of the model variables and the overall model, this paper starts with the correlation analysis of
all variables using Person correlation coefficient. After logarithmic processing and normalization of the variable data,
the visualization of the correlation analysis is shown in Figure m The numbers in the upper right triangle in the figure
indicate the correlation coefficients, and the size and direction of the ellipses are the visual presentation of the data.
The numbers in the lower left triangle indicate the p-value of significance at the 5% level. It can be seen that the
significance P-value at the 5% level between all variables is less than 0.05, and the variables show a significant
correlation. This is a side effect of the reasonableness of the model and variable settings in this paper, and provides
a basis for the test estimation below.

— 1.0
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~ 0.60
LnG | 0.022 / 0.28 0.33 0.55 0.59
~ 0.40
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Figure 1: Visualization results of correlation analysis

IV. B. 2) Unit root test

First of all, the logarithmic values of economic growth (GDP), general public budget expenditure (G), all-society
fixed asset investment (K), year-end employment in secondary and tertiary industries (L), degree of external
openness (O), and government intervention (E) of the four regions of the East, Central, West, and Northeast are
respectively subjected to a unit-root test, which ensures the stability of the panel model in the four regions. In order
to make the test results more credible this paper makes, with LLC and Breitung test method. Table ﬁ shows the
results of the unit root test for each variable, where “*” “**” “***” represents the rejection of the original hypothesis at
10%, 5%, 1% significance level, respectively, and A indicates the first-order difference. LnGDP, LnG, LnL, and LnO
for the Eastern Region are subject to the original hypothesis that there is a unit root of the variables. LnGDP, LnG,
and LnE in the center accept the original hypothesis that there is a unit root of the variable. LnGDP, LnK, LnL, and
LnO in the Western Region accept the “unit root hypothesis for the existence of variables”. LnGDP and LnK in the
Northeast region accept the “original hypothesis of the existence of unit root of variables”. Therefore, these variables
in the four regions have unit root non-stationary. Secondly, the first-order differencing of the non-stationary variables
shows that the LLC test and the PP test after the differencing of the variables significantly reject the original
hypothesis of “the existence of unit roots in the variables”, indicating that there is no unit root in the variables after
the first-order differencing, and therefore, the variables of the four regional models can be subjected to the next step
of the cointegration test.
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Table 4: Root check of each unit for panel data

Region East Middle West Northeast
Index LLC PP LLC PP LLC PP LLC PP
LnGDP 0.145 2.321 3.16 -0.694 0.397 -0.073 -0.834 0.74
LnG -3.25 2.025 3.24 0.324 -0.982 -1.075* -0.007 0.048**
LnK -4.51** -1.267** -2.2 -0.187*** -0.211 -0.105 1.898 1.378
LnL -1.320 -3.024 -2.362 -1.042* 2.247 -0.145 0.611 -0.775*
LnO -2.025%** 1.025 0.296 1.021* 0.952 -1.218 0.86 0.219***
LnE -3.547 2.145* 3.16 0.604 -2.374 -0.342* -1.335 -0.99**
ALnGDP -1.532*** -4.81%** -3.173*** -1.546* -4.024* -3.831*** -0.233** -1.122%*
ALnG -3.786*** -1.574** -2.413*** -4.489*** -1.298*** -4.943** -0.474* -4.643***
ALnK -0.896*** -4.965*** -2.321%* -2.222** -0.01*** -0.397* -4.617** -0.626***
ALnL -1.543*** -2.943*** -2.888** -2.008** -0.514** -1.608** -2.827*** -4.386***
ALnO -4.097*** -2.528*** -4.739* -4.31%** -1.923*** -3.336** -2.209* -1.657***
ALnE -0.206*** -1.34*** -4.301** -4.213* -2.306** -4.278** -0.247** -0.106*

IV. B. 3) Model estimation and empirical results

This paper analyzes the impact of various types of local financial expenditures on the regional economy, so the
model form is set as a variable intercept model can better distinguish the different economic effects of various types
of financial expenditures. Next, Hausman test is carried out, and the results of Hausman test of regional model are
shown in Table H It can be seen that the Hausman test of the structural model of the four regions rejects the original
hypothesis at 1% significance level and accepts the model as a fixed-effects variable-intercept model.

Table 5: Hausman test of regional models

Region Chi-Sq.Statlstic Chi-Sq.d.f Prob.
East 92.5487 6 0.0000
Middle 186.325 6 0.0000
West 186.451 6 0.0000
Northeast 177.542 6 0.0000

Next, the model can be estimated by regression, regressing the four regional models of the East, Central, West
and Northeast, comparing the coefficients of each variable in the four regions, so as to find out the different impacts
of fiscal expenditure on the economy in each region. The panel regression results are shown in Table 6. The values
in parentheses in the table are the t-values of the variables, and the values above the parentheses are the
coefficients of the variables. “*”, “**”, and “***” indicate significant at the 10%, 5%, and 1% levels, respectively.

The overall fitting effect of the four regional models is better, and it can be seen that the models are more in line
with the requirements. Comparing the coefficient changes of the three models, it can be found that the general
public budget expenditures in the eastern region have a negative impact on economic growth, but it is not significant,
and the size of the coefficient is -0.005424. The investment in the whole society's fixed assets has a positive impact
on the economic growth, and it is significant at the confidence level of 5%, and the size of the coefficient is 0.254176.
The number of employment in the secondary and tertiary industries at the end of the year has a positive impact on
the economic growth, but it is not significant and the size of the coefficient is 0.89114. The size of the coefficient is
0.89114. The general public budget expenditure in the central region has a positive impact on economic growth,
significant at the 1% confidence level, with a coefficient size of 0.087464. The number of people employed in the
secondary and tertiary industries at the end of the year has a positive impact on economic growth, significant at the
10% confidence level, with a coefficient size of 0.24449. The regional economic development of the western and
northeastern regions is similarly correlated with the various types of financial policy variables show a correlation.
Based on the regression results, it can be concluded that both labor and capital inputs have a positive impact on
the economy regardless of the four regions of the East, Central, West and Northeast.
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Table 6: Regression results of the regional economic panel

Index East Middle West Northeast
c 4.2156464** 4.32154*** 4.289744*** 4.01254***
(19.64564) (24.5874) (25.12457) (29.3654)
LnG -0.005424 0.087464** -0.24654 0.254152
(-0.015464) (1.5245de) (2.03156165) (-0.365646)
LnK 0.254176 0.128641 0.412534 0.4614287
(-0.2545963) (0.0369884) (3.2545857) (1.00264)
LnL 0.89114 0.24449* 1.66504 0.074
(-0.01448) (1.02547) (8.65321) (1.02346)
LnG -0.42632 1.07558 -0.30033 -0.66614
(0.269847) (-1.024565) (-0.0201189) (-2.3658741)
LnE 0.29138 1.5008 1.55633 -0.97266
(0.1445736) (1.2501477) (-0.6541723) (1.0248963)
R-squared 0.9899652 0.9932415 0.978451 0.9962014
Adjusted R-squared 0.90874 0.90492 0.90681 0.90052
D-W 0.8451204 1.2367810 0.986342 0.784523

For the above analysis of empirical results we can see that, first of all, the economic construction expenditures in
the three regions of the East, Central and West have failed to play the deserved policy effects. Combined with the
previous regional economic level and social development level expenditure situation we can conclude that there is
a certain bias in local financial expenditure. The main reason for this phenomenon is that the existing assessment
mechanism for the promotion of officials is unreasonable, and local governments are sometimes more willing to
choose some short-term and lucrative economic projects for financial expenditure in order to achieve job promotion.

V. Conclusion

Based on the total revenue - total expenditure model and the theory of the multiplier effect of fiscal policy, this paper
selects eastern, central, western and northeastern China as the study regions, and examines the relationship
between financial policy regulation and the high-quality development of the regional economy through panel
regression modeling. Taking the eastern region as an example, its general public budget expenditures have a
negative but not significant effect on economic growth. The investment in the whole society's fixed assets has a
positive impact on economic growth, which is significant at the 5% confidence level. Meanwhile, the number of
employment in the secondary and tertiary industries at the end of the year shows a positive impact on the economic
growth of all four regions. By exploring the differences in the performance of different variables in the economic
models of different study regions, it provides a useful exploration of the high-quality development of the economy
in each geographic region.
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