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Abstract: How the financial structure promotes the development of real economy has always been a
research topic in academia. By analyzing the characteristics of China’s financial system, this paper
constructs the Finance Structure Index (FSI) from the perspectives of structural efficiency, financing
structure and industry structure, and interprets the trend of the FSI. Based on the quarterly data
of China from 2004 to 2020, this paper constructs a time-varying parameter-vector autoregression
(TVP-VAR) model to study the dynamic impact of finance structure on the growth and optimization
of the structure of the real economy. The empirical analysis results show that the response of the real
economy has time-varying characteristics. Early on, financial structure has a promotion effect on
the scale of the real economy, but the impact on the structure is not clear. In the middle, the effect
of promoting the scale decreases slightly and then rebounds rapidly, while the optimization of the
structure is inhibited. Later, it has a significant promoting effect and an obvious time-lag effect.
Moreover, the impact of the financial structure is unstable. It is necessary to improve the efficiency
and quality of the transmission of the optimization of the financial structure to the real economy.

Keywords: finance structure index; scale of real economy; structure of real economy; time-varying
characteristics; TVP-VAR model

1. Introduction

There is no doubt about the achievements of China’s rapid economic development.
The structure of China’s real economy has shifted from labor intensive to capital and
technology intensive [1]. If China wants to realize the sustainable development of the real
economy, it is necessary to improve economic and allocation efficiency [2]. The optimization
and upgrading of the structure of China’s real economy is the only way to do this. Under
certain conditions, financial development promotes economic growth. However, it cannot
promote the upgrading of the structure of the real economy and realize the long-term
development of the real economy if it only relies on the growth of the finance scale [3].
Financial development is a broad concept. From the perspective of capital value and credit,
the finance structure of a country reflects its economic structure. Therefore, the exploration
of ways for financial development to promote the development of real economy must
also start with the finance structure [4]. Exploring how the finance structure affects the
optimization of the structure of the real economy is the key to improving the development
potential of the real economy [5].

Finance can promote the development of the real economy and the upgrading of the
structure of the real economy. This process raises several questions: What contribution
does the transformation of the finance structure make to the real economy [6]? How is the
relationship between finance and real economy coordinated to promote the optimal growth
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of real economy [7]? Does the effect of the expansion of finance scale and the change of
finance structure on the real economy always promote its long-term development [8]?
What are the characteristics of the effects [9,10]? In order to explore these problems, this
paper mainly refers to the research results of finance structure and economic structure;
finance structure and economic growth; and then discusses the relationship between
finance structure and real economy. There are a lot of academic results on finance and
economic growth [11], and finance and economic structure, but relatively few results on
the relationship between finance structure and real economy.

The core goal of financial development is service economy, and the studies of finance
structure ultimately follow this goal. In accordance with the optimal finance structure
theory, scholars have carried out a multi-faceted exploration. A review of relevant literature
shows that some scholars support the financial market-led finance structure [12–15], and
some scholars support the bank-led finance structure [16–19]. Some scholars believe that
a sound financial market environment and perfect laws and regulations are the premise
for finance to play an effective role [20–26]. Some scholars focus on the impact of digital
finance on economic growth [27,28], some on the impact of financial intermediation on the
real sector [29], and some on the impact of different financial sectors on the economy [30,31].
Ergungor [8] found that there is a nonlinear (contingent) relationship between growth
and financial structure using a two-stage regression model, and countries that have an
inflexible judicial system grow faster when they have a more bank-oriented financial
system. Many scholars have also studied the interaction between financial models and the
macro economy [32].

Many scholars studied how the transformation and diversity of financial structure
would affect the economy [33]. Deidda and Fattouh [3] suggest that both bank and stock
market development have a positive effect on growth, and the change from a bank-based
system to one in which market finance and bank finance coexist might have an adverse
effect on economic growth. Milberg [34] discusses the impact of finance on real economy
from the perspective of financial crisis, and how the financialization of enterprises has
changed the relation between stock prices and innovation, with adverse consequences
for the growth of economies. Mazzucato [4] argues for the return of finance to serve the
real economy, and that it is fundamental to de-financialize companies in the real economy
and think clearly how to structure finance. Polzin [5] proposes that higher diversity and
resilience in financial markets is complementary and perhaps even instrumental to en-
gineer the transition of the real economy. Structural matching between finance and the
real economy can promote economic growth [6,7,35,36]. Economic transformation is also
inseparable from economic development. Many scholars have studied the relationship
between economic structure and economic development. Saviotti [37,38] argues that struc-
tural change is not considered an epiphenomenon of economic development but one of
its fundamental mechanisms. Freire [39] concluded that economic diversification, such as
structural transformation, is relevant for poorer developing countries to foster economic de-
velopment. There are more complex potential links between sectoral production structure
and sustainable development [36,40,41].

Different countries have different financial systems, so the study of finance structure
should be combined with the corresponding characteristics of a country, such as resource
endowment and financial system [42–44]. Tadesse [45] examines the relation between the
architecture of an economy’s financial system and economic performance in the real sector
and finds that different types of economies behave differently, and that the proper financial
system itself may be a source of value. Karwowski [46] believes that market-based financial
systems are more financialized, and financialization plays out differently across economic
sectors and countries. A large number of studies have shown that there are national
differences in the relationship between finance structure and economic growth [12,47–49],
so it is necessary to conduct a special study on China’s situation. There are other scholars
who examine the role of different financial systems at different economic stages. Some
scholars contribute to the literature on financial system design by comparing markets and
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banks in a dynamic economy using a dynamic panel framework [46,47]. Some review the
relationship between finance and growth considering its non-linear impact and discuss the
impact on growth in mature financial systems [50,51]. There is also a view that literature
has exaggerated the size of the finance growth effect in the past, and points to a positive
but decreasing effect of financial development on growth and supports the hypothesis of
financial supportive excess [52].

At present, studies begin to describe the dynamic relationship between finance and
economy, using the dynamic panel model [10,48], ARDL bounds testing approach [53],
cross-country growth regression [47], CoVaR approach [24], and TVPSS [54], etc. In view
of this, this paper summarizes the research results and methods used by scholars, and
then further analyzes and characterizes the time-varying characteristics of the dynamic
influence of finance structure on the scale and structure of real economy. The contribution
of this paper is mainly embodied in: Firstly, the finance structure index is constructed
to analyze and describe the evolution and characteristics of China’s finance structure in
recent years. Then, the time-varying parameter-vector autoregression model (TVP-VAR) is
constructed to describe the time-varying characteristics of the impact of finance structure
on the scale and structure dynamics of the real economy. Because the impact of the finance
scale on the real economy cannot be ignored, this paper also takes the finance scale as an
influence variable into the model for empirical analysis. It is verified that the optimization
of finance structure in China has different effects on the scale and structure of the real
economy, and the dynamic impact presents significant time-varying characteristics, and the
finance scale also has similar conclusions. The empirical results also show that the impact
amplitude of the finance structure on the real economy is in a relatively unstable state.
Accordingly, some suggestions are put forward for the current financial market [24,27],
finance environment [4], and financial regulatory system [8] in China.

2. Theoretical Basis and Transmission Mechanism

In essence, the scale growth and structural upgrading of the real economy refer to the
process of the optimized allocation of economic resources within the real economy, and the
flow of production factors such as labor, capital and technology among different industries
and departments within the real economy, resulting in changes in the output structure of
the real economy [55,56]. This reallocation of resources is reflected in the transfer and flow
of funds and personnel.

In the current financial economy, the financial sector can realize the dynamic allocation
of capital among different industrial sectors. Optimizing capital allocation and improving
the flow efficiency to serve the real economy are the functions and objectives of the multi-
level financial market. The transmission mechanism of the financial sector to promote
the development of the real economy and optimize the structure of the real economy is
complex, and can be divided into the following two stages.

The first stage is when the real economy is in the factor-driven stage. The economy is
just starting, and all sectors of the real economy are short of funds. Financial development
can improve the efficiency of capital flows and accelerate the accumulation of capital.
The expansion of the financial sector can offer more funds for the real economy, which
promotes the expansion of various sectors of real economy [57], attracting more inflows
of production factors such as capital, labor and technology, which will further promote
industrial upgrading and expansion, forming a virtuous circle.

The second stage is the efficiency-driven stage. With the development of the real
economy, economy has gradually shifted from the factor-driven stage to the efficiency-
driven stage, and even gradually to the innovation-driven stage [13,15]. At these stages,
capital is no longer the core factor of production, and innovation and research play a more
critical driving role. The driving factors of the development of the real economy have
changed, and the development of each industrial sector needs to improve its capacity of
technological research and development and innovation level, which inevitably requires a
multi-level financial supply and higher efficiency of capital allocation. At this stage, if the
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financial sector pursues scale expansion without paying attention to the development of
diversified financial products to improve the quality of financial services and improve the
efficiency of capital allocation, it will worsen the pattern of capital allocation and hinder the
flow of financial resources to innovative industries with high added value, thus slowing
down the upgrading of structure and the benign expansion of the real economy [58].

For second-stage economies, the real sector can be better served by a financial system
that is appropriate to the stage of economy. First, the reasonably widespread scale of finance
can provide the necessary financial resources, such as funds for the real economy, to ensure
that the real economy can further pursue the improvement of its capacity of research,
development and innovation levels [59]. Second, the optimization of finance structure,
for example, a variety of financial instruments, multi-channel financing sources, high
coverage of branches of financial institutions, and financial services with high quality, can
speed up financing and improve financing efficiency. The flexible and efficient operation of
the financial system can increase the speed of capital flows and alleviate the shortage of
funds for the rapid development of the real economy [60]. Moreover, the optimization of
finance structure can also attract more financial resources. The emergence of diversified
new financial instruments or products can meet the investment needs of different investors,
attractring more idle funds to flow into the real sector through the financial sector [61].
Third, the upgrading of finance structure can influence the financing structure of different
sectors and change the efficiency with which savings are converted into investments. Each
sector of the real economy can choose the appropriate financing channels or methods based
on its own needs, promoting the efficient allocation of capital from low to high value-added
sectors to realize the restructuring and upgrading of the real economy. The financial system
that does not match the real economy is mainly manifested as an insufficient scale of finance
or an excessive structural transformation, which leads to financial restraint or financial
bubbles. It’s not only detrimental to the deepening of financial sector, but also to the
long-term development of the real economy and the optimization of its structure [62,63].

3. Construction of Finance Structure Index

This section describes the construction method of China’s financial structure index,
data sources and processing, and analyzes the calculation results.

3.1. Index Setting

In recent years, there has been more research on the impact of finance structure on real
economy or industry, and many scholars have constructed the finance structure index con-
forming to China’s financial system [6,9,54,63,64]. This paper chooses the comprehensive
index method [65] to construct the finance structure index, which can choose the indicators
highly related to the finance structure, so as to better describe the current structure of
China’s financial system. The model is as follows:

FSt = ∑n
i=1ωiYit, (1)

where FSt is the finance structure index at time t, Yit is the ith index at time t, andω is the
weight.

Based on the above analysis of the financial structure and the current situation of
China’s financial system, this paper selects the basic indicators to measure the finance
structure from three aspects. First, there is measuring the ability of operational efficiency of
the financial sector, such as the loan-to-deposit ratio of financial institutions and the ratio
of non-non-performing loans of commercial banks. The loan-to-deposit ratio of financial
institutions refers to the lending capacity of Chinese financial institutions, as measured
by the ratio of the outstanding loans of financial institutions to the outstanding deposits
at that point in time [62,66]. The non-non-performing loan ratio of commercial banks
evaluates the quality of loans issued by financial institutions on the whole and measures
the current investment, financing and credit environment in China. The calculation method
is the proportion of non-non-performing loans of financial institutions in the total loan
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balance [67]. Second, there is the financing structure of the real economy, such as the
structure of the financing tool, source and channel. The structure of the financing tool
measures the ratio of stocks or bonds that an enterprise chooses to issue when financing
directly from the financial market [55]. The structure of the financing channel measures the
choice of direct financing through the financial market or indirect financing through bank
loans [68]. The structure of the financing source refers to the source of funds, as measured
by the ratio of the total market value of B-shares in foreign currency to A-shares in RMB [62].
Third, there is the structure of each financial industry in the financial system, such as the
dispersity of banking industry, structure of the securities market and the insurance market.
The dispersity of banking industry measures the development of small- and medium-sized
commercial banks in China and is calculated by the ratio of the total assets of non-large
commercial banks to the total assets of the banking industry [64]. The structure of the
securities market measures the development of the Small and Medium Enterprise (SMEs)
Board, Growth Enterprise Market (GEM) Board and New OTC (Over-the-Counter) Market
in China by the ratio of their market value to the Main Board Market [66]. The insurance
structure measures the development of China’s insurance industry, calculated by the ratio
of premium revenue to total financial assets [66].

The basic indicators of finance structure in this paper are shown in Table 1. The
data period is from the first quarter of 2004 to the third quarter of 2020, mainly reflect-
ing the structure of China’s financial system. Data were obtained from China Banking
and Insurance Regulatory Commission, National Bureau of Statistics of China and Wind
database.

Table 1. Finance structure index system of China.

First Grade Secondary Grade Calculation Method

Efficiency of finance structure
Loan-to-deposit ratio (X1)

Total loan
Total deposit

Ratio of non-non-performing loans (X2) 1− Ratio of non− performing loans

Financing structure of real
economy

Structure of financing tool (X3)
Total equity financing
Total debt financing

Structure of financing channel (X4)
Total direct financing

Total indirect financing

Structure of financing source (X5)
Total market value of B− shares
Total market value of A− shares

Structure of financial sector

Dispersity of banking industry (X6)
Total assets of non− large− scale commercial banks

Total assets of banks

Structure of the securities market (X7)
Market value of SMEs board + GEM board + New OTC Market

Market value of Main board

Structure of the insurance market (X8)
Premium revenue

Total financial assets

In order to eliminate the influence brought on by dimension, this paper selects the
averaging method to perform dimensionless processing of the original data of each index,
that is, data standardization. It is assumed that the value of the ith basic index of the finance
structure index system at time t is Xit, the data is averaged according to Equation (2), and
Yit is the standardized index data:

Yit =
Xit

1/T ∑T
t=1 Xit

(2)

The weight of each index is calculated by the entropy evaluation method [62]. The
entropy method calculates the weight of each index by using the degree of difference
within each index value and determines its weight according to the correlation degree and
importance of each index, which can effectively avoid the deviation caused by subjective
factors. The detailed steps for calculating index weight by using the entropy evaluation
method are as follows.
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First, change the specific gravity of the index:

Pit =
Yit

∑T
t=1 Yit

, (3)

where Yit is value of the ith standardized index of the finance structure index system at
time t, i = 1, 2, . . . , n, t = 1, 2, . . . , T.

Second, calculate the entropy of each index:

Ei = −
1

ln T

T

∑
t

Pit ln Pit (4)

Third, calculate the difference coefficient of the entropy value of each index. For the
ith index, the greater the difference of index value Yit, the greater the effect on scheme
evaluation, and the smaller the entropy value:

di = 1− Ei (5)

Fourth, determine the entropy weight of each indicator. The smaller the entropy
value of ith index is, the more orderly the sample data of ith index will be, the greater
the difference between the sample data will be, the greater the ability to distinguish the
evaluation object will be, and the corresponding weight will be larger:

ωi =
di

∑n
i di

(6)

3.2. Descriptive Analysis of the Finance Structure Index

Using the entropy weighting method, the weight of each index can be obtained
(see Table 2). The structure of the financial sector has the highest weight in the finance
structure index system, with a specific gravity of 0.49. This suggests that changes to various
industries in the financial sector have the greatest impact on the finance structure, especially
the weight of the structure of the securities market, which is 0.33, the highest weight of any
secondary grade index. It shows that the structure of the securities market in China has the
greatest influence on the finance structure. The establishment and development of Small
and Medium Enterprise (SMEs) Board, Growth Enterprise Market (GEM) Board and the
New OTC (Over-the-Counter) Market have had a significant impact on China’s finance
structure and promoted the optimization and upgrading of China’s finance system.

Table 2. The weight of each index in the finance structure index system of China.

First Grade Weight Secondary Grade (Standardized) Weight

Efficiency of finance structure 0.11320
Loan-to-deposit ratio (Y1) 0.09653

Ratio of non-non-performing loans (Y2) 0.01667

Financing structure of real economy 0.39445

Structure of financing tool (Y3) 0.21132

Structure of channel tool (Y4) 0.07531

Structure of source tool (Y5) 0.10782

Structure of financial sector 0.49235

Dispersity of banking industry (Y6) 0.08347

Structure of the securities market (Y7) 0.33296

Structure of the insurance market (Y8) 0.07592

Second, the importance of the financing structure of the real economy to obtain funds
from the financial system is a middle value, reaching 0.39, among which the structure of
financing tools accounts for a high proportion, mainly because China’s securities market is



Mathematics 2021, 9, 2232 7 of 21

gradually maturing and more enterprises choose to issue stocks or bonds and other direct
financing methods.

Third, the efficiency factor has the lowest importance in the finance structure index
system, indicating that the efficiency of China’s financial system is low which is mainly due
to the impact of the loan-to-deposit ratio of financial institutions. The non-non-performing
loan ratio of commercial banks has the smallest weight among all the secondary indicators.

China’s finance structure index from the first quarter of 2004 to the third quarter of
2020 are shown in Table 3. According to the principle of the entropy weighting method,
the more orderly the sample data of the index is, the stronger the ability to distinguish the
samples will be, so the corresponding weight will be larger. In a complete index system,
the weight of each index can be any value in [0, 1], and the sum of the weights of all
indicators is 1. The following main results can be obtained.

Table 3. China’s finance structure Index (2004–2020). Source: Own calculation based on Equation (1).

Time FS Index Time FS Index Time FS Index

2004-03 0.182864 2009-12 0.114544 2015-09 0.452110
2004-06 0.226676 2010-03 0.129151 2015-12 0.477179
2004-09 0.150412 2010-06 0.113489 2016-03 0.533076
2004-12 0.093773 2010-09 0.109800 2016-06 0.584645
2005-03 0.186307 2010-12 0.137281 2016-09 0.551145
2005-06 0.108763 2011-03 0.126889 2016-12 0.517588
2005-09 0.060990 2011-06 0.110911 2017-03 0.632779
2005-12 0.072854 2011-09 0.117866 2017-06 0.561917
2006-03 0.075616 2011-12 0.127910 2017-09 0.544501
2006-06 0.071586 2012-03 0.137927 2017-12 0.557093
2006-09 0.129425 2012-06 0.124404 2018-03 0.559832
2006-12 0.128776 2012-09 0.141418 2018-06 0.543452
2007-03 0.270244 2012-12 0.142622 2018-09 0.554970
2007-06 0.087176 2013-03 0.143168 2018-12 0.541720
2007-09 0.101905 2013-06 0.136658 2019-03 0.569047
2007-12 0.203030 2013-09 0.132682 2019-06 0.558682
2008-03 0.154534 2013-12 0.143907 2019-09 0.552211
2008-06 0.166350 2014-03 0.176627 2019-12 0.555595
2008-09 0.095798 2014-06 0.161406 2020-03 0.593447
2008-12 0.086600 2014-09 0.182151 2020-06 0.633786
2009-03 0.100073 2014-12 0.192738 2020-09 0.606893
2009-06 0.089877 2015-03 0.224339
2009-09 0.108742 2015-06 0.375386

In general, China’s finance structure index shows an upward trend. It was at a low
level in the early stage, ranging from 0 to 0.3, and began to rise in the later stage, fluctuating
around 0.5, indicating that the financial system has constantly improved while the financial
scale has expanded since 2004, and the finance structure has been continuously optimized
and upgraded. The financial system is gradually transitioning from structurally poor to
structurally sound. The realization of better coordination and the transmission of resources
between the financial sector and the real economy are conducive to the realization of the
financial sector’s function of serving the real economy and optimizing resource allocation.

From 2004 to 2020, the evolution trend of China’s finance structure index is shown
in Figure 1. The evolution process can be divided into three stages. One is the fluctuation
adjustment stage.

From 2004 to 2008, the finance structure index fluctuated significantly in the range of
[0, 0.3], and was generally in a low range, which was related to China’s financial environ-
ment at that time. China’s financial openness was not high, and the financial system was
far from perfect, which required constant adjustment to adapt to economic development.
Second, there is the stable recovery stage.
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Figure 1. Evolution trend of China’s finance structure index from 2004 to 2020. Source: Own calculation based on
Equation (1).

From 2009 to 2014, the finance structure index was in a relatively stable stage with
small fluctuations, and mainly showed a slow rising trend. Around 2008, China’s financial
system was greatly influenced by the 2008 international financial crisis, and China’s finance
structure index fluctuated greatly, with an overall significant decline. The development
of the financial system slowed down, followed by a slow recovery in which adjustments
were made to restore proper order to the financial markets. Third, there is the rapid
development stage. Since 2015, the overall level of China’s financial environment has been
greatly improved, and the finance structure index has risen rapidly, mainly due to the
adjustment of the structure of securities industry. With the conversion system of SEMs to
receive listing applications from enterprises nationwide, the New OTC Market has been
gradually improved. China’s multi-tiered capital market system, including the Main board,
GEM board, OTC trading network and property rights market, has been further improved,
and China’s finance structure index has been significantly improved and maintained at a
high range of [0.5, 0.6].

4. Mathematical Notations and the Model

This section begins by defining the notations and models used throughout the paper.
Before constructing the time-varying parameter-vector autoregression (TVP-VAR) model,
the correlation test of the selected variables was carried out, and the correlation between
the variables was simply analyzed. Then, the TVP-VAR model was built on this basis of
analyzing and describing the relationship between the variables in more detail.

4.1. Model

This paper refers to the TVP-VAR model set by Nakajima et al. (2011) [69]. Com-
pared with the traditional VAR model, the TVP-VAR model can describe the time-varying
characteristics of variables and capture the nonlinear relationship between variables. The
standard VAR model is shown below:

Ayt = F1yt−1 + · · ·+ Fsyt−s + µt, t = s + 1, · · · , n, (7)
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where, yt is the vector k × 1 composed of the observed variables, A, F1, · · · ; Fs is the
coefficient matrix of k × k; and µt is the structural impact perturbation term of k × 1.
Supposing that µt ∼ N(0, ∑ ∑), ∑ can be written as below:

∑ =


σ1 0 · · · 0
0 σ2 · · · 0
...

...
. . .

...
0 0 · · · σk

 (8)

Let A be the lower triangular matrix, as shown below:

A =


1 0 · · · 0

a21 1 · · · 0
... 0

. . .
...

ak1 ak2 · · · 1

 (9)

Rewrite Equation (7) as below:

yt = B1yt−1 + · · ·+ Bsyt−s + A−1 ∑ εt, (10)

where Bi = A−1Fi, i = 1, · · · , s, εt ∼ N(0, Ik). Then rewrite the accumulation of matrix
Bi as k2s× 1 vector β, and define Xt = Ik ⊗

(
y′t−1, · · · , y′t−s

)
, where ⊗ is the Kronecker

product, so rewrite Equation (10) as below:

yt = Xtβ+ A−1 ∑ εt (11)

In order to meet time-varying requirements, the constant parameters of Equation (11)
are rewritten as dynamic variables that vary with time, and then further extended to the
representation of TVP-VAR model shown as Equation (12):

yt = Xtβt + A−1
t ∑

t
εt, t = s + 1, · · · , n (12)

Let at = (a21, a31, a32, a41, · · · , ak,k−1)
′ as the stack vector of the lower triangular

matrix At, and define ht = (h1t, h2t, · · · , hkt)
′, hjt = logσ2

jt, j = 1, 2, · · · , k, t = s + 1, · · · , n.
All parameters of Equation (12) are assumed to follow the following random walk process:

βt+1 = βt + µβt, αt+1 = αt + µαt, ht+1 = ht + µht, (13)
εt
µβt
µαt
µht

 ∼ N

0,


I

∑β

∑α

∑h




where t = s + 1, · · · , n, βs+1 ∼ N
(
µβ0

, ∑β0

)
, αs+1 ∼ N

(
µα0

, ∑α0

)
, hs+1 ∼ N

(
µh0

, ∑h0

)
.

In this paper, MCMC (Markov Chain Monte Carlo) method was used to estimate the
parameters, and the TVP-VAR package of Oxmetrics6.0 and Nakajima et al. (2011) was
used to calculate the parameters.

4.2. Variable Selection and Data Description

The financial structure variable (FS) chooses the finance structure index measured
above as the variable. The financial size variable (FIR) chooses the financial interrelation ra-
tio (the ratio of financial assets to GDP) [62,64] as the representative variable, which reflects
the relative development scale of finance and economy, making it more real to describe
the correlation between finance and economy through the model. The real economy size
variable (RE) is calculated by subtracting the added value of the finance and real estate
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industries from GDP [4,34]. The upgrading process of the structure of the real economy
is the process in which the proportion of the secondary and tertiary industries in the real
economy, or the proportion of the tertiary industry in the real economy, gradually increases.
Therefore, the structure variable of the real economy (SRE) is measured by the ratio of the
added value of the secondary and tertiary industries (except the finance and real estate
industries) to the scale of the real economy [54]. As the data frequency and time span of
each data are inconsistent, and the statistical values of some indicators in the fourth quarter
of 2020 have not been published, this paper selects the quarterly data from the first quarter
of 2004 to the third quarter of 2020 for analysis.

First, the selected raw data is processed. The financial structure variable (FS) is the
finance structure index measured above, where no further processing is required. By
observing the time variation trend chart of each variable, it is found that there is a seasonal
trend of the financial size variable (FIR) and the real economy structure variable (SRE);
this paper uses Eviews 8 to eliminate the seasonal trend of variables. Because the unit of
measurement of the real economy size variable (RE) is inconsistent with the remaining
three variables, this paper standardized the original data to eliminate the dimensional
influence. The descriptive statistics of variables are shown in Table 4.

Table 4. Descriptive statistical results. Source: Own calculation.

RE SRE FS FIR

Mean 1.000000 0.898497 0.270706 10.97039
Median 0.982102 0.898908 0.154534 10.90784

Maximum 2.047866 0.922090 0.633786 14.51547
Minimum 0.265541 0.856702 0.060990 7.961240
Std. Dev. 0.490408 0.014985 0.201304 1.722742
Skewness 0.282630 −0.672381 0.704367 −0.084969
Kurtosis 1.993373 3.232864 1.694747 2.069589

Jarque-Bera 3.720775 5.199793 10.29627 2.497269
Probability 0.155612 0.074281 0.005810 0.286896

Sum 67.00000 60.19933 18.13731 735.0158
Sum Sq. Dev. 15.87301 0.014820 2.674550 195.8774
Observations 67 67 67 67

From Table 4, the average value of FS during the period of the sample is 0.270706;
the extreme value is 0.572796. Combined with the above analysis of the changes in the
content structure index, it can be seen that the structure of China’s financial system has
been significantly optimized and improved in recent years, which is clearly better than
the financial structure in the early 21st century. Compared with the financial structure
variables, the extreme value difference and fluctuation range of the other three variables
are relatively small, especially the standard deviation of SRE which is 0.014985, meaning
that the added value of the secondary and tertiary industries (except the finance industry
and the real estate industry) takes a relatively stable proportion in the real economy. From
the perspective of total volume, the average value of RE is 1 and the maximum value is
2.047866, indicating that China’s real economy has developed well in recent years and has
reached a relatively high development level. FIR also has a significant improvement from
the minimum value of 7.961240 to the maximum value of 14.51547, which the financial
scale has almost doubled, indicating that China’s finance sector has developed rapidly
in recent decades, and the relative development of finance to economy has been rapidly
improved. From the skewness and kurtosis values of all variables, it can be seen that,
except for the SRE, the distribution of the other three variables is flat, indicating that there
is little difference between the data of variables. From the JB statistics, only the FS conforms
to the normal distribution (p-value is 0.58%).

The correlation analysis of the selected variable data is shown in Table 5. The cor-
relation coefficient between all variables is greater than 0.7, indicating that the selected
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indicators of real economic scale and structure are strongly correlated with the financial
structure and size indicators.

Table 5. The correlation coefficient of FS, FIR, RE and SRE variables.

RE SRE

FS 0.823529 0.713509
FIR 0.866642 0.870723

Before the demonstration, this paper conducts a stationarity test for each variable
to avoid the “pseudo-regression” of non-stationary series. The stability of each variable
was tested by the ADF method, and the test results (as shown in Table 6) showed that all
variables were stationary sequences after first-order difference processing.

Table 6. Results of ADF test.

Variables Test Form(C, T, L) ADF Value Critical Value of 5% p-Value Stationarity

DRE (C, T, 0) −13.7562 −3.4805 0.0001 Y
DSRE (C, T, 0) −9.2314 −3.4805 0.0000 Y
DFS (C, T, 0) −10.0222 −3.4805 0.0000 Y
DFIR (C, T, 0) −7.5159 −3.4805 0.0000 Y

Note: “D” indicates that the original variable is treated with first-order difference. The test forms C, T and L represent the constant term,
time trend and lag order of the ADF test equation, respectively.

According to the LR, FPE, AIC, SC and HQ test criteria, the optimal lag order of
the model is determined to be 1. Accordingly, the lag order of the co-integration test is
determined to be 0. The result of the co-integration test (Table 7) shows that there is a
co-integration relationship among variables at the 95% confidence level. It shows that there
is a long-term and stable relationship between variables.

Table 7. Results of Johansen co-integration test.

Co-Integration Test Hypothesis T-Value Critical Value of 5% p-Value

There is no co-integration relationship * 101.8374 63.87610 0.0000
At most 1 co-integration relationship 32.82734 42.91525 0.3451
At most 2 co-integration relationship 16.19937 25.87211 0.4767
At most 3 co-integration relationship 6.373454 12.51798 0.4144

* denotes rejection of the hypothesis at the 0.05 level.

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level. Meanwhile, the stability
of the VAR model is tested. The result (Figure 2) shows that all unit roots of the VAR
model fall within the unit circle, indicating that the VAR model with a lag of 1 period has
passed the stability test. Therefore, the VAR model can be constructed for the four selected
variables and the impulse response analysis can be carried out.
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Figure 2. Inverse roots of AR characteristic polynomia.

5. Discussion
5.1. Results of TVP-VAR Model

In this paper, the optimal lag order of the model was determined to be 1 according to
the test criteria, and the parameters were set according to the method of Nakajima et al.
(2011), and iterate 10,000 times using the MCMC algorithm. Parameter estimation results
are shown in Table 8. Geweke statistics for all parameters fall within the 95% confidence in-
terval, and the maximum invalid factor is about 109, indicating that the MCMC simulation
of the TVP-VAR model achieves good estimation results.

Table 8. Parameter estimation results.

Parameter Mean Std. Upper Bound (95%) Lower Bound (95%) Geveke Invalid Factor

sb1 0.0227 0.0026 0.0183 0.0283 0.454 5.60
sb2 0.0227 0.0026 0.0183 0.0287 0.905 3.81
sa1 0.0415 0.0075 0.0295 0.0592 0.384 58.67
sa2 0.0637 0.0184 0.0380 0.1111 0.089 39.43
sh1 0.2369 0.0861 0.1141 0.4482 0.696 40.41
sh2 0.2045 0.1412 0.0607 0.5833 0.000 109.67

5.2. Time-Varying Impulse Response Analysis of Different Lag Periods

TVP-VAR model can use variable parameters to calculate the impulse response of each
variable at all timepoints in different lag periods. Therefore, in this paper, 1, 3 and 6 lagging
periods are selected to represent short-term, medium-term and long-term time constraints.
The time-varying impulse response results of real economy scale (RE) and the structure
of real economy (SRE) to financial structure (FS) and financial scale (FIR) are obtained
(shown in Figure 3). The solid line, long dotted line and short dotted line represent the
time-varying impulse response curves of one, three and six lag periods, respectively.
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Figure 3. Time-varying impulse response diagram of different lag periods. (a) The response function of RE to FIR; (b) the
response function of RE to FS; (c) the response function of SRE to FIR; and (d) the response function of SRE to FS.

The response of real economy scale to the impact of financial scale and financial
structure has significantly similar time-varying characteristics. Compared with other
studies, scholars believe that the impact of the expansion of financial scale on the industrial
structure presents an inverted U-shaped relationship, or other shapes [32,33,54,62], which
is promoted first and then suppressed, while the empirical results of this paper show a
more complex time-varying feature.

As shown in Figure 3a, before 2014 the impact of financial scale on the real economy
scale was either positive or negative, and the degree of influence was not obvious compared
with other years. The main reason for this was that the rapid development of China’s real
estate industry before 2007 greatly crowded the financial resources of the real economy.
The growth of financial scale in this period is mainly from the expansion of the real estate
industry, rather than the rapid growth of the financial resources serving real economy.
Although the adjustment of national policies played a role to some extent, the 2008 financial
crisis swept the world and the turbulence of China’s financial system led to the rapid decline
of the positive impact of financial scale shock on the real economy scale following a short
rise, and reached the maximum negative impact in 2013. Since 2015, the response of
the development of the real economy scale to the impact of the financial scale has been
significantly strengthened. In 2018, the positive promotion effect is the most significant
and strongest. In this period, the expansion of the financial scale can effectively promote
the growth and development of the real economy. Moreover, the influence has a significant
time lag effect; the expansion of the financial scale plays a more significant role in the long
run.
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Some scholars believe that there is a nonlinear influence relationship (from strong
to weak) between financial structure and economy [3,8,34,63], which is different from the
empirical results in this paper. The empirical results of this paper show that the impact
of the financial structure will promote the expansion of the scale of the real economy; the
optimization of the financial structure can effectively improve the efficiency of resource
allocation and promote the development of the real economy. The impact of financial struc-
ture on the scale of real economy in the short term is always positive (shown in Figure 3b),
indicating that the improvement of financial structure can play a certain role in the short
term, but the promoting effect is not as significant as in the long term. In the long term, be-
fore 2013, the response of real economy scale to financial structure shock decreased slightly,
but it was still higher than its short-term response. Although there were short-lived nega-
tive long-term effects around 2013, the economy recovered steadily. The main reason for
this was that the 2012 financial crisis led to instability in China’s financial environment
and a low efficiency of resource allocation. The improvement and optimization of the
financial structure cannot be effectively transmitted to the real economy sector, so cannot
improve the efficiency and effect of resource allocation to the real economy sector. After
2015, the long-term impact exceeded the short-term impact and reached the peak in 2018,
indicating that during this period, the financial sector operated successfully and fulfilled
its function of serving the real economy. The optimization of the financial structure could
significantly promote the development of the real economy, especially in the long term.

As can be seen from Figure 3c, before 2008, the impact of financial scale on the structure
of the real economy was mainly negative. The rapid development of real estate industry,
occupying large amounts of financial resources, had a negative impact on the structural
optimization of the real economy. Since 2007, influenced by the subprime mortgage crisis in
the US real estate market, China introduced a series of policies and measures to restrain the
real estate bubble and cope with the international financial crisis, such as the Central Bank
raising interest rates and canceling preferential policies on mortgages, etc. [54]. To a certain
extent, this restrains the crowding out of real economy resources by the real estate industry,
then financial resources can begin to tend to other industries. However, as the international
financial crisis swept across the world, China’s financial market was also affected. The
response to the impact of the financial scale on the structure of the real economy rebounded
briefly and then declined rapidly, reaching the lowest value around 2013. Compared with
the improvement of financial structure of the complicated transmission channels, at the
end of the financial crisis, the impact of the financial scale effects on the structure of the
real economy recovered quickly. In 2015, it became positive, then reached the maximum
value around 2018, and began to decline gradually, and there is no obvious time-lag effect
in this period.

The structure of real economy is less affected by finance sector, and the response
of structure of real economy to the impact of financial structure and scale has similar
time-varying characteristics. It can be seen from Figure 3d that the impact of the financial
structure on the real economy varies greatly at different times. Before 2008, there was a
difference between negative short-term (one quarter) impact, unclear medium-term (three
quarter) impact and positive long-term (six quarter) impact. However, since the absolute
amount of the response degree is obviously smaller than in other years, the impact of the
changes during this period can be considered insignificant. The main reason is that the
current structure of China’s financial system is not perfect and the channel of transmission
to the real economy is not fully open, so the allocation efficiency is not high. Therefore,
the improvement of the financial structure cannot significantly and effectively promote
the structural optimization and upgrading of the real economy sectors. At that time, it
mainly relied on the purposefully active “intervention” of the government to optimize the
structure of the real economy. This non-market behavior also weakened the transmission
effect of the upgrading of financial structure to optimize the structure of the real sector.

The international financial crisis hit in 2008, leading to the negative impact on the
domestic financial market [54]. Transmission channels from financial markets to the real
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economy were blocked, and the efficiency of transmission was low. Therefore, the negative
response of the real economy structure to the impact of the financial structure began to
increase since 2009, and the long-term impact was stronger than in short-term, reaching the
lowest in 2013. Then, it began to rise rapidly and gradually turned into a positive impact
around 2016. After that, the impact of financial structure on the real economy began to rise
and reached its maximum value in 2018. The main reason for this is that, in 2015, China
began to implement supply-side structural reform and relevant policies of financial support
for the development of the real economy, so that the impact of the financial structure could
be more effectively transmitted to the real sector, and the effective allocation of resources
could promote the development of the secondary and tertiary industries, and optimize the
structure of the real economy [54]. It is obvious that the long-term impact was significantly
higher than the short-term impact in this period. Mainly because it took a long time for
the changes in the financial structure to be transmitted to the real sector, compared to
the increase in the financial scale, such as the increase in the loan volume and the direct
financing scale, etc. The increase of financial scale can act directly on the relevant company
and industry to promote their development, so there is no obvious time-lag effect (as shown
in Figure 3c). While the optimization of the financial structure, such as the increase in the
proportion of small and medium-sized banks and the improvement of the deposit and loan
efficiency of financial institutions, does not directly reflect the impact of the changes in the
financial sector in the short term. Instead, it needs to act on the real economy through the
transmission channel after a certain period.

5.3. Time-Varying Impulse Response Analysis at Different Timepoints

According to the phased characteristics of China’s financial system during the sample
period, the fourth quarter of 2005, the first quarter of 2009 and the second quarter of 2016
were selected as representative observation points to indicate the three stages of China’s
financial structure, a stage of fluctuation adjustment with an incomplete financial system,
a slow recovery stage after the impact of the international financial crisis, and a rapid
development stage after the implementation of supply-side structural reform [62]. The
time-point impulse response analysis is conducted for the three timepoints, and the results
are shown in Figure 4.

In summary, in each stage of the development of China’s financial system, the financial
structure and financial scale mainly had positive effects on promoting the development of
the real economy and the optimization of the real economy structure. In the fourth quarter
of 2005, the impulse response of scale and structure of the real economy to the financial
structure and scale was relatively small. This was because, in the early 21st century, China’s
financial system was still in its infancy, and the transmission mechanism from the financial
sector to the real economy sector was not clear [63]. The expansion of financial scale and
the optimization of financial structure cannot be both timely and effectively transmitted to
the real economy.

Figure 4. Cont.
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Figure 4. Time-varying impulse response diagram at different timepoints.

It can be observed that the response curve in the first quarter of 2009 is significantly
smaller than in the second quarter of 2016, indicating that the impact of the international
financial crisis caused a significantly negative impact on China’s financial system. As shown
in Figure 4, the positive effects of financial structure and financial scale on promoting the
scale development and structural optimization of the real economy continued to decline
rapidly after a short rise, and were generally weaker than the other two periods. Moreover,
the deceleration speed of the impulse response function was also significantly faster than
that of other timepoints. There was the indication that, after the financial crisis, China’s
financial system was severely impacted, making it more difficult than in other years to
maintain an effective operation of the financial system, and its positive impact on the
real economy will be difficult to sustain over time. In particular, the impulse response
function of the structural relationship of the real economy to finance continued to decline
to a negative value after the fluctuation decreased to zero. When the financial system faces
collapse, if the reasonable and effective financial order is not restored as soon as possible,
the financial sector will over-occupy the resources of the real sector, which will exert a more
permanent restraining effect on the real economy.

Through 2015, the points of impulse response function (shown in Figure 4), after
the implementation of supply-side structural reform in China, the role and effect of the
financial system in serving the real economy are more prominent, and significantly higher
than other stages, and this positive effect slowly increases over time. This is because
the optimization of the financial system does not affect the real economy overnight, but
gradually shows its function. In addition, neither the financial scale nor the financial
structure has an impact on the real economy that slowly disappears after reaching the peak.
Instead, the impact on the real economy increases and steadily maintains a relatively high
positive effect. The impact on the real economy structure slightly decreases after rising to
the peak but does not return to zero. These promoting effects do not disappear slowly over
time but maintain at a relatively stable level. This shows that the financial sector suited to
the real economy can be sustained to efficiently serve the real economy. A well-functioning
finance market can reasonably allocate resources and guide capital to flow into the real
economy to promote its development. In this case, its positive effect is more significant,
and will not disappear. Then comparing the response of real economy scale and structure
reveals that the response of the real economy scale to the finance is stronger and more
stable, and the response of the real economy structure is relatively weak and volatile. This
is associated with the transmission mechanism of finance into the real economy. First,
the expansion of the financial dimension can directly affect the real economy. For example,
the increase of the loan scale of commercial banks can affect the financing difficulty of
enterprises and thus affect the development of the industry. The increase in the number of
small and medium-sized banks can significantly reduce the financing difficulty of small
and medium-sized enterprises. The improvement of financial structure is a relative process,
and its transmission channel to the real economy sector is complicated and difficult to
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predict, and it is more likely to be disturbed by other factors, so its impulse response
function is more volatile.

In summary, the optimization of financial structure plays an obvious role in promoting
the development of the real economy in each stage. However, it should be noted that, even
in a period of large financial stock, if the financial system does not operate normally and
the financial structure does not match the real economy sector, the financial shock may
also have a negative effect on the real economy and inhibit the development of the real
economy.

6. Conclusions and Suggestions
6.1. Conclusions

This paper constructs a finance structure index that conforms to the characteris-
tics of China’s financial system. From the perspectives of efficiency of finance structure,
the financing structure of real economy, and the structure of the financial sector, eight
second-level indexes were selected to comprehensively evaluate the structure of China’s
financial system. According to the index results, the development and characteristics of
China’s financial structure in recent years were analyzed and described. Then, the TVP-
VAR model was constructed. The dynamic impact of the financial structure on the size
and structure of the real economy from 2004–2020 was described from two perspectives
of different lag periods and different time points. Through the empirical analysis of this
paper, the following conclusions were drawn:

1. Financial structure and financial scale promoted the growth of real economy scale,
and they have similar time-varying characteristics. In the early stage of the sample,
the expansion of the financial scale and the transformation of the financial structure
had a small positive effect on the growth of the real economy scale. In the middle stage
of the sample, the promotion effect slightly decreased but then quickly rebounded,
and in the later stage, the promotion effect was strong. According to the analysis, it
could also be seen that both financial structure and financial scale had an obvious
time-lag effect on the scale of the real economy. The long-term effect of promoting was
more significant. It showed that the increase of China’s financial resources and the
optimization of the structure of the financial system needed a long period of action to
transmit to the real economy sector.

2. The structure of real economy was less affected by the shock of financial structure
and scale, and had similar time-varying characteristics. In summary, in the early
stage of the sample, the impact was not significant. In this stage, it mainly relied on
government “intervention” to promote the optimization of the structure of the real
economy sector. In the middle period, because of the global financial crisis, it had
a restraining effect on the structure of the real economy. Later, with the advance of
China’s supply-side structural reform, the improvement of financial structure was
effective. At this stage, it was also found that the financial structure had a time-lag
effect on the structure of the real economy, while the financial scale did not have a
significant time-delay effect.

3. This paper selected three observation timepoints to represent the three representative
stages of China’s financial structure, and analyzed the impact of financial structure
on the real economy. In general, they had a positive promoting effect. Among them,
the response in the first quarter of 2009 was significantly smaller and the deceleration
was greater than the other two timepoints, indicating that the international financial
crisis had a significant negative impact on China’s financial system. According to
the impulse response function at timepoint in 2015, after the implementation of
supply-side structural reform in China, the effect was significantly higher than that
in other stages. As time progressed, the positive effect gradually increased and
remained stable at a high level, indicating that the financial sector suited to the real
economy could continuously and efficiently serve the real economy. At the same time,
the response of the structure of the real economy was relatively weak and volatile.
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It showed that the improvement of financial structure was transmitted to the real
economy sector by more interference and the mechanism of action was more complex.

6.2. Suggestions

Based on the above theoretical and empirical analyses, this paper puts forward some
suggestions on China’s current financial market, finance environment and financial super-
vision system:

• Expand the financial scale reasonably and avoid the accumulation of financial re-
sources in the tertiary industry. According to the empirical analysis, the financial scale
has the most significant impact on the real economy and the degree of dynamic impact
is the largest at the stage when the financial system is relatively complete and running
smoothly (the later period of the sample). Taking financial scale as the first entry point
can better promote the development of the real economy. However, it is necessary
to reasonably control the growth of the total financial volume. If too many resources
flow into the financial system, the resources needed by the real economy will be lost,
which will not be conducive to the sustainable development and optimization of the
structure of the real economy in the long run.

• Formulate appropriate policies to support the development of the real economy
and open the channels, guide the flow of financial resources into the real economy,
especially agriculture and manufacturing, and limit the flow of financial resources
into the real estate industry. The rapid development of the real estate industry in
the past two decades has crowded out a large amount of capital and resources, and
the financial system is tilted toward the real estate industry. In 2015, the supply-side
structural reform was put forward to correct the distortion of resource allocation and
support the development of the real economy.

• The financial system should be rationally regulated and form a market-oriented fi-
nancial system to optimize the allocation of financial resources. The empirical results
show that the impact degree of financial structure optimization on the structure of real
economy is volatile and has a lag effect. Therefore, it is necessary to improve the super-
vision and control of regulatory agencies and promulgate macro-control measures to
ensure the orderly and standardized financial market. This is the premise and guaran-
tee for the market-oriented financial system to play a benign role in realizing resource
allocation and serving the real economy. Only in this way can the impact of financial
structure changes on the real economy become more stable. In turn, the optimization
of the financial structure is also the criterion for institutional supervision. Only when
the two complement each other can China’s financial structure better match and serve
the real economy.

6.3. Limitations and Improvements

• Limitations: First, due to data limitations, some data are unavailable, there is a
lack of alternative indicators, and some data have a short time span, which is not
included in the finance structure index system of China constructed in this paper.
Therefore, the established indicator system cannot fully represent the structure of
China’s financial system. Second, this paper adopts only one model to study the
relationship between financial structure and real economy, which cannot process
panel data and does not take into account the impact of regional differences.

• Improvements: First, the authors later intend to consider more models, especially
panel models. The data in this paper can be applied to the panel VAR model or other
models to explore whether there are regional differences in the impact of the financial
structure of different regions or provinces in China on the real economy. Second,
the relationship between the financial system and real economy can be studied from
other perspectives, such as the coordination between financial structure and real
economy structure. In the future, this paper intends to study the relationship between
finance structure and the real economy from more perspectives. In addition, the index
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system and model constructed in this paper can be modified and then applied to other
economies for parallel research, such as the United States and the United Kingdom,
to explore whether the index system and the conclusion in this paper are still valid.
Additionally, authors want to build a universal index system that can be applied to
multiple economies in the future, so that the finance structure index of each economy
can be comparable.
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