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Abstract— According to the time-series data from 2001 to 
2011 and based on test of the residual and stability of VAR 

and by using the impulse response function and forecast 

valiance, this article established vector auto regressive 

model to analyze the dynamic relation between the 

development of Gansu small and medium enterprises and its 

financial support. The results indicate that the development 

of small and medium enterprises shows a positive response 

to the innovation of the size of financial industries 
institutions and tends to stabilize in certain conditions, 

which would have a negative response and then positive 

response to the innovation of banking businesses, and a 

positive response to the innovation of the financial efficiency. 
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I. INTRODUCTION 

Located in the upper reaches of the Yellow River in 
northwestern China, Gansu province, with its vast 
landmass,  multi-ethnic grounds 1200-year-long history, 
owns 14 subordinate prefectures and cities, in which most 
urban-rural economies are mainly small and medium 
enterprises except for a couple of large state-owned 
enterprises. In 2011, the state-owned industrial enterprises 
accounted for 8.73% of the total industrial output value, 
collective industries accounted for 0.77% and others 
(mainly SMES) accounted for 90.53% in national 
economic structure of Gansu, among which small 
businesses were mainly small-market-coverage and labor-
intensive processing trade enterprises, without proprietary 
intellectual rights and brands. The main restrictions to the 
development of Gansu SMES were size, credit, 
management risk , fiscal system and the basic conditions 
which could be used for mortgage. The policy support of 
government is quite essential for SMES, because the 
improvement in operating capability of them is helpful for 
their management(Turok I, Raco M, 2000), moreover, 
information asymmetry of SMES  may lead to partially  
beneficial losses in their trade negotiations, which also 
cause the adverse selection and moral risk(La Porta, R; 
Lopez-de-Silanes, F; Shleifer, A). Still, SMES have to 
assume a certain risk in financing(Hellmann, T; Puri, M，
2000). By using the method of internal audit, they can 
control their own internal risk(xing.L,2013) and if 
diversified system of financial service and a new way of 
financing established to provide SMES with financial 
support, the fund demands of them could be met. However, 

SMES are badly effected by the level of development of 
financial industry, especially in western regions where 
economy is relatively backward. We use the VAR Model 
to analyses the dynamic relationships between financial 
level and the development of SMES  in Gansu, and then 
put forward a few suggestions about some conclusions and 
problems. 

II. SELECTION & ANALYSIS METHODS OF THE DATA:  

Based the samples from 2001 to 2011,the rate of added 
value of SMES to the GDP of Gansu was chosen as an 
indicator to measure the developmental level of SMES in 
Gansu, which was the important  financial factor for 
effecting the development of SMES in Gansu. Asli 
Demirguc-kunt and Ross Levine mentioned in the world 
bank report,”the developmental level of a country or a 
region should be measured by the size, activity and 
efficiency of financial industry”. The size, activity and 
efficiency of financial industry is represented respectively 
by the rate of the total assets of the banking industry, 
private credit of banking and the total output value of 
industry adds the operating profit in industry structure to 
the GDP of a country or a region; considering its relatively 
less interference in the scale of financial bond market and 
capital market, it can be neglected temporarily, and the 
developmental level of SMES, and the size, activity, 
efficiency of financial industry is represented respectively 
by DL,BS,BA,BF. To eliminate the influence of 
heteroscedasti city, all variables were taken their 
logarithms and all the data we used in the article came 
from the Statistical Yearbook of Gansu and the historical 
data of Gansu economic data network. We tested the 
stability of the variable itself firstly, and then established 
the VAR model which could forecast time series variables 
systematically. In the testing of stability and residual error 
of the VAR model, the pulse impact and variance analysis 
method was used to analyze the contributions of the 
established model in affecting the disturbance values of 
some variables in its relative path , with changing over 
time. The statistical software used in this article is 
Eviews6.0. 

III. ANALYSIS 

A. Johansen Cointegration Test &Granger Causality 

Test 

To avoid the return of the error, many dependent 
variable data were produced by the process of 
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nonstationarity,so it was necessary to conduct an ADF test 
on the stationary of the variable data involved before 
establishing the regression equation to analyze them. The 
ADF test was used in the article to perform the root test of 
LNDL 、 LNBS 、 LNBA 、 LNBF and the results 

suggested that LNDL、LNBS、LNBA、LNBF met the 

first-order single whole when observed at the level of 
5%,as shown in table 1,which in accordance with the 
premise of Johansen cointegration test. Both the 
cointegration results of the characteristic root test and the 
maximum test show  

                                                                           Table I 

                                                                              

that there is long-term cointegration relationship between 

∆LNDL and ∆LNBS 、 ∆LNBA 、 ∆LNBF,which aslo 

shows that there is a casual relationship between ∆LNDL 

and ∆LNBS、∆LNBA、∆LNBF at least in one direction. 

Tested by Grander causes and consequences analysis, it 

shows that there is a Grander causal relationship between 

∆LNDL and ∆LNBS at obvious level of 10%,which also 

explains that the development of the financial sector in 
Gansu can promote the development and reproduction of 

its SMEs, and the endogenous industry can  promote the 

prosperity and development of financial industries. 

Besides, strengthening in the activity of the financial 
industries can also stimulate the development of the 

SMEs. 

B. The Establishment and Test of Vector Auto 

regression Model  

To establish the VAR model on the time series ∆LNDL 

and ∆LNBS 、 ∆LNBA 、 ∆LNBF,and then using the 

criterion of the Akaike and Schwartz information to 

choose lag intervals for endogenous and confirming 1 as 

the lagged differences  to establish  combing with the 
siginificant test of T statistics equations. 

1) Residual Test: In order to conduct further 

analysis of impulse response faction and equation 

decomposition on the equation, we firstly performed the 
test of residual error and stability of it. To analyze 

whether the residual error of Jarque Bers statistic 

equation accord with  the hypothesis of normal 

distribution is to test whether the residual has 
heteroscedasticity by using the White test and whether the 

residual series has self-correlation by using LM statistics. 

The model shows that the residual series has no self-

correlation and heteroscedasticity at the obvious level of 
10%. 

2) Test of the Stability: According to Lutkpohl`s 

description about the reciprocal of polynomial, provided 
that the reciprocals of all the root models of the estimated 

equation are less than 1,i.e.they are located in the unit 

circle, which proves that the VAR model is stable, 

otherwise, it is unstable and all the results are invalid, and 
then the AR root of the first order VAR model can be 

established as shown in the Fig1,which explains that the 

established model is stable with the prerequisite of 

impulse response analysis. Therefore, the VRA model  
 

 

 

passed the residual test and stability test,which could be 

used as the basis of conducting the  impulse response  
 

analysis and variance decomposition on the level 

sequence of the development of the SMEs and the finance 

in Gansu province. 
 

 
                  Figure 1. VAR model Inverse Square Root 

 

C. The Analysis of Impulse Response:  

We found in the process of the analysis that the 
endogenous variable had a corresponding impulse 
response function as to each error term.Fig2 is the 
simulation of the impulse response function curves, in 
which the solid line stands for value of the response 
function and the vertical axis represents response degree 
of the dependent variable to explanatory variable and the 
horizontal axis shows test of the proposed response 
periods; it also shows that the development of the SMEs 
has a positive response on the standard deviation impact of 
the banking sector in the beginning, and reaches its highest 
value at the 8th trrm,and then the positive response  falls 
down to smoothly, which explains that the enlarging in 
size of the banking sector has rapid and lasting influence 

Variable ADF 

AFD  Examination of critical value 

Prob* 
1%Significance Level 

5%Significance 

Level 

10%Significance 

Level 

∆LNDL -6.0606 -4.33933 -3.587527 -3.22923 0.0002 

∆LNBS -4.2139 -4.356066 -3.595026 -3.233456 0.0140 

∆LNBA -4.9568 -4.33933 -3.587527 -3.22923 0.0024 

∆LNBF 
-

33.7299 
-4.33933 -3.587527 -3.22923 0.0374 
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on the SMEs in Gansu. The convergent tendency in the 
8th period proves that the increasing of the SMEs slows 
down in the coming periods because the limit of its 
inherent features. From Fig2,it is also can be found that 
the development of the SMEs has a standard deviation 
impact on the activity of the banking sector, which is a 
negative response at the beginning, reaching its highest at 
the 3rd term,and turning to positive response after the 6th 
term and then gradually increasing to the trend of 
convergence, which shows what the increasing activity of 
the banking sector in its early stages invests in the 
development of the SMEs in Gansu is not enough, with 
more resources invested into those large and medium-
sized state-owned enterprises for large returns. It is not 
conducive to the development of the SMEs of Gansu at 
that stage, meanwhile,with the accumulation of the capital 
and basic skills of the SMEs and the optimizing of the 
cultural and organizational structure of the enterprise, 
banking sector has an increasing investment in the 
development of the SMEs of Gansu. Fig 2 shows that the 
development of the SMEs has an increasing positive 
response to the profitability of the banking sector and 
reaches its highest at the 7th term, then turns to 
convergence. Thus the improvement of financial service 
efficiency in the banking sector in Gansu will increase the 
management and control of financing efficiency of the 
SMEs which will ensure and improve the development of 
the SMEs in Gansu. 

 
           Figure 2 . The pulse responds to Path curve 

 

D. Variance Decomposition Analysis:  

In analyzing VAR(1) model, the impulse response 
function was used to track the impact effect of the system 

to variable and the variance decomposition of the model 

showed the important information-----the forecasting 

criterion of the system was mistakenly analyzed as the 
impact of variables, which had a variance analysis on 

each internal variable.Table2 shows the VAR model 1 

with term of 10,and from which we can see the 

contributions of each structural impact to the internal 
variable through the variance decomposition reflected in 

the VAR model 1,as figure 3 shows. 

 
Figure 3. 

 

From table2,it is can be fond that the influence of the 

development of the SMEs by themselves is gradully 

reducing over time while the development of the banking 
size has a contrary influence on them ;while the influence 

of financial efficiency to the SMEs is gradually becoming 

strong and then  weak, financial activity has a contrary 

influence on them, which fits with the results of the 
impulse response analysis in the figure2. It is can be seen 

in the figure3 that the in flounce of the development of 

the SMEs by themselves is gradually declining to 30% 

and it is increasing close to 50% by the development of 
banking sector, which shows that the scale of the 

development of banking sector accounts for a large 

proportion in influencing the development of the SMEs. 

The profitability of financial activity mainly remains at 
10%,which explains that the influence of the key focus 

areas in the financial activity of Gansu or in the MLEs to 

the improvement of the SMEs doesn’t meet its activity, 

but recently it has been improved a lot. In comparison, 
The profitability of financial efficiency stays below 

10%,which just has a little influence on the development 

of the SMEs. Thus it is consist ant with The profitability 
of financial activity, besides,it can be proved that  

intensification of the financial sector in Gansu is 

remained to be improved from the large proportion by the 

influence of the scale of financial sector. 
 

IV. CONCLUSIONS &SUGGESTIONS 

A. Conclusions:  

according to the analysis mentioned above,it is 

canbe founded that the the development of the SMEs in 

Gansu has positive influences on one standard deviation 
impact of the financial scale, which trend to stable latter, 

because the bank loan is always the key foctor of the 

development of the SMEs for their lack of capital. The 

development of the SMEs has a negative influence firstly 
and then a positive one on the financial activity, which 

explains the process of bank to the loan of SMEs that is 

not accepted at first and then accepted. In short, the 

development of the SMEs has a positive response on the 
impulse of the financial efficiency, and the improvement 

in the financial efficiency will enable the promotion to the 

development of the SMEs in Gansu province. 
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B. Suggestions:  

to further expand the financial scale in Gansu and 

establish a more complete financial system so as to attract 

more commercial banks to Gansu, and as the large and 
medium-sized state-owned banks increase their stand 

credit line on the SMEs in Gansu, the pilot range of the 

new financial situations like microfinance companies, 

rural banks and so on should be actively expanded and 
the financing and distribution of the internal corporate 

bonds should be quicken. If permitted,SMEs in some ares 

should strive for as much risk investments as possible or 

become listed companies in the capital market. To 
increase the support activity of financial industry to 

SMEs,the government should strengthen its policy to 

support the SMEs and to positively solve the problems in 

loan guarantees of the SMEs,for example, the government 
may increase the quantities of the financing institutions  

  TABLE II VARIANCE DECOMPOSITION 

                       

  

and expand their scale under the rational micro-control, 
management

 

and restriction. To improve the financial 

efficiency in Gansu and strength the innovation of the 

financial products of banks, the

 

government should 

encourage those financial industries

 

whose economic

 

policies are closed and backward to innovate and to take

 

the advantages over the ready financial derivatives and 

products, and

 

expand range of the mortgage goods, such

 

as the loan of note mortgage, loan

 

of orders mortgage, 
loan

 

of contract mortgage and so on, and

 

then transform 

the working style of banking and improve the banking 

service. It is known to all that the innovation of the 

products and service in banking industries will bring the 
win-win of the SMEs and banking industries.

 

V.
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