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Abstract: Based on the theory of financial structure and industrial structure, this paper deeply

analyzes the internal relationship between financial development and industrial restructuring using

empirical method and the data from 1978 to 2016 of Inner Mongolia. The results show that the

optimization of financial structure can promote the tertiary industry and the non-agricultural

industry, which means it helps to upgrade industrial structure. It also makes the Moore angle

smaller and plays an important role on the stability of the industrial structure in Inner Mongolia. At

the same time, the adjustment of the industrial structure has a certain positive impact on financial

structure. Finally, this paper gives some suggestions to strengthen the benign interaction between

financial structure optimization and industrial structure upgrading in Inner Mongolia.

1. Introduction

Financial structure optimization and industrial structure upgrading have always been hot issues in

their respective research fields. Since Goldsmith, McKinney and Shaw first verified the positive

correlation between economic growth and financial development indicators, later generations

introduced many control variables and conditional information variables to test it, and one of the

important branches is how financial structure optimization promotes the industrial structure

upgrading, and then promotes economic growth.

Foreign scholars Rajan R G & Zingales L (1998) used the data from 1980 to 1990 to analyze the

impact of finance on the external financing dependence of enterprises, and studied the promotion of
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finance to industrial growth, arguing that financial development has reduced the cost of external

financing. The greater the external financing dependence of an industry, the greater the role of

financial development in promoting it[1]. Lown, Cara, and Don Morgan (2007) analyzed the panel

data of 1990-2001 in different industrial sectors in 29 countries, and found that the relationship

between financial structure and industrial structure in long-term development is significant[2].

In recent years, Chinese scholars have made big progress in empirical study of this area. Liu Yiyi

(2013) analyzed the relationship between financial structure and industrial structure in China from

1978 to 2011 and found that the two are reciprocal causation and have a stable relationship.

However, at present, they still lag behind economic development to a certain extent, so structural

optimization is required[3]. From the perspective of new structural economics, Xu Jiajun (2017)

proposed that development of finance can be an important starting point for industrial policy, and

industrial upgrading can be achieved by overcoming problems of externality and coordination [4].

Most of the relative literature is based on national levels, but with the continuous development of

regional financial theories, samples of individual regions should be taken seriously. This paper aims

to fill the evidence of a single region--Inner Mongolia.

2. Indicator Selection and Data Source

2.1. Selection of financial structure indicators

There are many forms of financial structure, and different financial perspectives can be set for

different research perspectives. Goldsmith designed financial-related ratios, financial

inter-mediation ratios and financing ratios to reflect the main statistical characteristics of financial

structure; Demiurge Kunt and Levine designed financial structure measurement indicators from the

perspective of total size, behavior and efficiency[5]. Domestic scholars measure the financial

structure from financial market structure, financial asset structure, employee structure, financing

structure and financial open structure and so on. This paper uses financial correlation rate as a

common indicator to measure the financial structure of Inner Mongolia.

FIR(Financial correlation rate)= Financial industry added value/GDP （1）
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2.2. Selection of industrial structure upgrading indicators

The industrial structure is generally expressed by two indicators: one is the comparison index of the

quantity of production factors invested by each industry, focusing on the allocation of resources; the

other is the comparison index of the output quantity of each industry, focusing on the results of

production and operation activities. This paper uses the second indicator, which is the proportion of

GDP in each industry to measure the industrial structure of Inner Mongolia.

Third industry ratio (TT)=Third industry added value/GDP （2）

Non-agricultural industry(STT)=(Second industry added value+Third industry added value)/GDP

（3）

In addition to the above two indicators, in order to reveal the process and extent of industrial

structure change in Inner Mongolia more carefully and sensitively, this paper adds another indicator

to measure the change of industrial structure--Moore structural change value. Its calculation

formula is:
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In the formula， tM 

express Moore Structural change value；Wi,t represents the proportion of the i

industry in the t term.

The total angle between the definition vectors (industry shares) is θ, then there is

=t tcos arccosM M   ，
（5）

Among them, the larger θ indicates that the rate of industrial structure change is also larger, and its

maximum value is 90 degrees.

The data used in this paper comes from the Inner Mongolia Bureau of Statistics, the National

Bureau of Statistics and the Wind database, with a time span of 1978-2016.

http://paper.ieti.net/ssh/index.html


IWSSH, 2019.
http://paper.ieti.net/ssh/index.html
DOI:10.6896/IETITSSH.201904_4.0005

51

3. Empirical Analysis

3.1. Descriptive statistical analysis

Since the reform and opening up, Inner Mongolia's economic strength has been continuously

improved and the total economic output has been rising. The proportion of the added value of GDP

in the three major industries was adjusted from 32.67:45.43:21.90 in 1978 to 8.74:48.73:42.53 in

2016. The industrial structure model was gradually adjusted from the "two one three" model to the

"two three one" model.

Figure 1. Trends in financial structure and industrial structure in Inner Mongolia (1979-2015)

It can be seen from Figure 1 that the financial structure of Inner Mongolia, measured by financial

correlation rate (FIR), shows a process of rapid rise and then rapid decline, and finally to a steady

and slow rise. The industrial structure of Inner Mongolia, measured by the angle of Moore, has

changed from 0 to 0.1, except for the large changes in the 1980s. The trend of change between them

is same at some stages, but opposite at some other stages. Therefore, the relationship between the

financial structure and the change of industrial structure needs further testing.

3.2. Data stability test

Since the macroeconomic data is usually non-stationary, there will be a “pseudo-regression”

phenomenon in the direct regression, so it is necessary to test the stability of the relevant data. In

this paper, the data of each indicator is taken as the natural logarithm (except the Moore angle), and

then the ADF test is used for the stability test. The test results are shown in Table 1.
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Table 1. Results of stability test of variables

Variable
Inspection type

（c,t,p）

ADFtest

value

ADF threshold at a significant level Associated

probability1% 5% 10%

lnTT （c,0,0） -2.604895 -3.615588 -2.941145 -2.609066 0.1008

△lnTT （c,0,0） -3.641145 -3.626784 -2.945842 -2.611531 0.0096

lnSTT （c,0,0） -0.520745 -3.615588 -2.941145 -2.609066 0.876

△lnSTT （c,0,0） -8.16224 -3.621023 -2.943427 -2.610263 0

lnFIR （c,0,0） -1.69134 -3.621023 -2.943427 -2.610263 0.4272

△lnFIR （c,0,0） -5.223368 -3.626784 -2.945842 -2.611531 0.0001

MOORE （c,0,0） -4.549008 -3.621023 -2.943427 -2.610263 0.0008

Note: c, t, and p represent the intercept term, trend term, and lag order respectively. The lag order is

determined according to AIC.

From the test results in Table 1, it can be seen that except Moore is a stationary sequence, other

indicators are non-stationary sequences at the 5% significance level, but the first-order difference is

a stationary sequence. Engel and Granger argued that the linear combination of two or more

non-stationary sequences could be stationary and there was a co-integration relationship, so the

co-integration test is necessary to be judged between them.

3.3. Co-integration test

In this paper, the Johansen test is used to test the co-integration relationship of related sequences.

First establish a VAR model to determine the optimal lag order, and then subtract 1 as the lag order

of the co-integration test. The determination of the lag order of the VAR model generally starts

from the larger one. Considering the limitation of the sample interval, and based on the AIC and SC,

this paper finally determines that the lag order of the VAR model is 5, 5, and 3, the test result is 4, 4,
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and 2. The co-integration test results are shown in Table 2.

Table 2. Co-integration test results of variables

Model
Cointegration

variable
Original hypothesis Eigenvalues Trace statistics 5%Threshold

Associated

probability

VAR1
lnTT None* 0.593298 33.17442 20.26184 0.0005

lnFIR At most 1 0.100226 3.485185 9.164546 0.4942

VAR2
lnSTT None* 0.626529 33.95679 20.26184 0.0004

lnFIR At most 1 0.043122 1.45463 9.164546 0.8814

VAR3
Moore None* 0.523235 28.71907 20.26184 0.0027

lnFIR At most 1 0.098727 3.534186 9.164546 0.4859

Note: * indicates rejection of the null hypothesis at a level of 5% significance.

The results of co-integration test show that in Inner Mongolia there is a co-integration relationship

between the financial structure and the upgrading index of industrial structure at the 5%

significance level.

3.4. Vector error correction model

In order to further verify the reliability of the co-integration relationship, this paper uses the vector

error correction model for short-term relationship analysis. The model contains the co-integration

constraints, which is applied to a non-stationary time series in which a co-integration relationship

exists. Estimated results of the vector error correction model are shown in Table 3.

Table 3. Estimated results of the vector error correction model
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Explained variable △lnTT △lnSTT △MOORE

Cointegration equation Equation 1 Equation 2 Equation 3

Error correction
-0.246457 -0.035567 -0.87021

[-4.95337] [-2.55387] [-4.81203]

AIC -3.957665 -4.616434 -4.604528

SC -3.504178 -4.162947 -4.33517

Note: t test value in square brackets

It can be seen from the estimated results in Table 3 that the error correction term coefficients of the

three co-integration equations are all negative, in line with the inverse correction principle, and the

error correction term coefficients are larger (t value).At the same time, AIC and SC are smaller,

indicating that the error correction model has a strong explanatory power. However, the absolute

values of the error correction term coefficients of the three equations are generally smaller (the

biggest one is only 0.87), indicating that although the error correction mechanism exists, the effect

may not be significant. From the difference of the correction effect of the equation, the correction

effect of Equation 1 and Equation 3 is relatively significant, indicating that when the financial

correlation rate deviates from its long-term equilibrium level with the proportion of tertiary industry

and MOORE in Inner Mongolia, the speed from the unbalanced state to the long-term equilibrium

state is relatively faster.

3.5. VAR Granger Causal test

Co-integration test and error correction analysis prove that there is a certain co-integration

relationship and error correction relationship between the financial structure index and industrial

structure upgrade index in Inner Mongolia. In order to further judge whether there is a causal

relationship between them, this paper tests the Granger causality test under non-stationary sequence

on each variable based on the VAR model. The stability of the VAR model should be tested first.

The test results are shown in Figures 2 to 4.

http://paper.ieti.net/ssh/index.html


IWSSH, 2019.
http://paper.ieti.net/ssh/index.html
DOI:10.6896/IETITSSH.201904_4.0005

55

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

Figure 2 AR root in the VAR1 model Figure 3 AR root in the VAR2 model Figure 4 AR

root in the VAR3 model

It can be seen from Figures 2 to 4 that the AR in the three VAR models are all less than 1, all in the

unit circle, indicating that the three models are stable, so the Granger causality test can be

performed.

3.6. Impulse response analysis

Granger causality test proves that there is a certain causal relationship between financial structure

and industrial structure upgrade in Inner Mongolia. In order to further investigate the dynamic

interaction relationship between variables and time lag, this paper uses impulse response function to

analyze. Figures 5 to 6 are impulse response curves of the industrial structure upgrade index and

financial structure indicators of Inner Mongolia based on the VAR model.
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Figure 5. lnTT response to lnFIR shock Figure 6. lnFIR response to lnTT shock

From Figure 5 to 6, if the financial structure (FIR) is positively impacted by one unit, the proportion

of tertiary industry will slowly expand, from the 8th to the 12th will rapidly expand and from the

13th will be stabilized. It shows that the financial structure has a positive effect on the adjustment of
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the proportion of the tertiary industry. Similarly, if the proportion of tertiary industry (TT) is

positively impacted by one unit, the financial structure (FIR) will expand and contract again in the

short term, from the 3rd to the 8th will rapidly expand, from the 9th to the 12th will rapidly contract

and from the 12th be stabilized. It shows that the adjustment of the proportion of the tertiary

industry in Inner Mongolia has a certain positive impact on the financial structure.

4. Main Conclusions and Policy Recommendations

This paper uses financial and industrial data of Inner Mongolia from 1978 to 2016 to analyze the

direct relationship and interaction mechanism between Inner Mongolia's financial structure and

industrial structure. The results show that the higher the proportion of the added value of GDP in

Inner Mongolia, the more it contributes to the increase of the proportion of the tertiary industry and

non-agricultural industries, which will help optimize the industrial structure of Inner Mongolia. The

increase in the value-added of the financial industry in Inner Mongolia will lead to a smaller angle

of Moore, and to a certain extent play a role in stabilizing the industrial structure of Inner Mongolia.

Based on the VAR model, Granger causality test under non-stationary sequence is carried out for

each variable, which proves that there is a certain causal relationship between the financial structure

and industrial structure upgrading. and the financial structure of Inner Mongolia changes the

proportion of the tertiary industry.

The corresponding policy suggestions are as follows: First, Inner Mongolia needs to cultivate the

main body of diversified financial institutions, unblock the market access of banking financial

institutions, broaden the channels for private capital to enter the banking industry, promote healthy

competition in the banking industry, and further optimize the financial structure of Inner Mongolia,

so as to promote the flow of funds to more efficient areas and promote the upgrading of industrial

structure. Second, under the new normal background, industrial restructuring is accompanied by

optimization of financial structure, so industrial structure upgrading needs financial support. The

coordination of financial and industrial policies should be strengthened to improve the correlation

and achieve a positive interaction between industrial structure upgrading and financial structure

optimization. Third, with the continuous development of the economy and the gradual increase of
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wealth, the consumption structure of the residents will continue to escalate, and the development of

leading industries and new technology industries will be gradually promoted through the optimized

financial structure to achieve the goal of continuously satisfying people's needs for a better life.
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