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Abstract 
The purpose of this study is to investigate empirically (1) the 

relationship between financial development and economic growth in 

case of China, (2) highlight the relationship status between the 

variables included in the model, either long‐ or short‐run in case of 

China and (3) to authenticate the stability of the model. The data 

were collected from World Development Indicators over the period of 

1985-2015 and whose validity has been checked through World Bank 

and International Financial Statistics (IFS). Augmented Dickey-Fuller 

(ADF) test was applied to check the unit-root among the variables and 

Autoregressive distributive lag (ARDL) approach to co-integration was 

applied to check the long-run relationship in the model. The Vector 

Error Correction Model (VECM) and CUSUM and CUSUMSQ test 

were applied to check the direction of causality and stability of the 

model respectively. The findings of this study reveal that there is a long 

run relationship between financial development and economic growth 

in case of China. The value of F-statistics is greater than the upper 

bound values which confirms the validity of the model in long-run. The 

negative and significant coefficient of error correction model (ECM) 

authenticates the relationship among the variable in case of short-run. 

Moreover, there is a bi-directional causality among the variables and 

stability of the model is confirmed through CUSUM and CUSUMSQ 

test. The study recommends that Govt. of China should introduce 

financial reforms and financial liberalization to create competitive 

edge over other emerging economies.  

Keywords: Financial Development, Economic Growth, FDI, ARDL, 

VECM, China   

 

Introduction 

Financial development is a key area of concern in 21
st
 century due to 

financial competitiveness around the globe. This issue is of considerable 

debate for developing countries because in these countries volatility in 

financial management, portfolio selection and money payment practices 

distinguish those to handle these sorts of issues. The role of financial 
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institutions in healing process of these issues is magnificent and highly 

recommended in economic literature (Demetriades & Hussein, 1996; 

Andersen and Tarp 2003; Habibullah and Eng 2006; Shahbaz & Rahman 

2012; Chaudhry et al., 2013; Gokmenoglu et al., 2015). Innovation and 

commercialization convert this whole world into a global village and the 

survival is possible through creating competitive edge and in economies 

of scale. However, this thing is becoming a big challenge for the 

developing countries to adopt exciting circumstance and also compete 

with advancement in technology. 

Financial structure have dominance in grinding down the variability 

of financial reforms, hence, it should be put forward for the developing 

countries to address it on urgency needs. To attain the maturity level in 

financial system, the economies should pitch a strong contingent capital 

markets to reflect its results in long run. Globalization is now signed up 

with innovation in processes and benchmarking in workout, which had 

overcome on the issue of information asymmetry in the real world. At 

the stage of less developed financial markets there was dominance of 

extended terms and conditions, but at a developing stage of these markets 

the stakeholders should draw a distinguishing line between low- middle 

level and high level borrowers to set up a significant pattern of lending 

and working capacity (Cull et al., 2013). 

A well-defined financial system in a country can instigate the 

entrepreneur to start a new business and expand the existing business in a 

considerable way (Liang &Jian-Zhou, 2006; Shahbaz &Rahman, 2012; 

Fonseka et al., 2014).).These things not only smooth the production 

process but also create a demand for subsidiary or additional goods and 

services. However, since 1980‘s China is focusing on appropriate 

decision making and bringing ultimate reforms in case of financial 

decision making and foreign direct investment. The financial sector is of 

considerable debate because the bottom line of different researches 

reveal that the services which are provided by financial institutions/banks 

as compared to the services that are provided by the stock markets (Sethi 

and Kumar, 2014). However, less developed or irregularities in financial 

system may impede the economic development or growth process. 

Now a day‘s financial development is a new horizon in the life of 

developing and emerging market economies (EMEs). However, financial 

sector is segregated according to its functionality – access, assets, capital 

markets, exchange rate and prices and monetary holdings – but credit 

handling, broad money and depth of credit information indicators are of 

significant importance while taking financial development as an under-

consideration issue. 
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One of the emerging economies in the world is China which has the 

capacity to compete with emerging issues of the global world. The cost 

benefit analysis of one country may vary from one country to another 

due to the variation in terms, conditions, climate, norms and culture. In 

case of comparative analysis of financial growth and economic 

development theorem, there must be lack of generalizability in case of 

other countries.  However, this study is based on China and it is well 

defined according to the circumstances of China. 

China is the world‘s rapidly growing economy and its economic 

reforms has been stated since 1970 (Schwartz & Abrams 2015).China‗s 

financial liberalization started in early 1978 and it is also a member of 

―World Trade Organization‖ (WTO) having the meaningful figure of 

international trade. It has a well-established and dominant online 

payment system i.e. Union Pay, Ali Pay etc which serves as an 

appropriate step towards financial reforms (Morrison, 2013).However, if 

purchasing power parity (PPP) brings under consideration, China is one 

of the leading economies with the PPP GDP of ―US$17.617 trillion‖ in 

2014 (Sethi and Kumar (2014).China‘s economy is also a major recipient 

of foreign direct investment and this thing is considered as its major 

competitive edge (Chaudhry et al., 2013). 

The gap identification for this study is that it will add value in 

existing literature by digging the financial manifestation with economic 

growth by considering China as a pitch. Foreign direct investment (FDI) 

is also linked in this model because it serves as a major tycoon in income 

generation, attracting the customers, creation of demand for the products 

and hence linked with financial arrangements as well. However, the 

model devised for this study will serve as a benchmark to evaluate 

economic development on the basis of financial development not only in 

China but also in the other developing/ emerging economies.   

 

Review of Related Studies 

Having some characteristics of developed countries, emerging economies 

are the growth oriented countries that are competing to be developed in 

near future. However different aspects are considerable while discussing 

the growth orientation of these emerging countries and financial 

development is one of them and has significant influence on the under 

consideration issue – financial development nexus economic resonance 

(Akimov et al., 2009; Hassan et al., 2011; Sethi and Kumar 2014; 

Asongu 2015; Bilal et al., 2016). This study is originated through the 

study of Schumpeter (1934) named as theory of economic development. 

Different studies consider different aspects of financial development and 

different variables bring under consideration. Efficiency of banks, easy 
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access of credit to the different sectors of economy, depositors ratio, 

average transaction cost etc are the areas which were the part of different 

studies (Xu 2000; Andersen and Tarp, 2003; Christopoulos and Tsionas 

2004; Habibullah and Eng 2006; Singh 2008; Ono 2012; Cull et al., 

2013; Durusu-Ciftci et al., 2017) but still financial integration nexus 

economic-growth is debatable. Positive and negative relationship in 

short- and long-run is evaluated in different studies (Andersen and Tarp 

2003; Habibullah and Eng, 2006; Cull et al., 2013; Sethi and Kumar 

2014).  Hence the distinguishing point in different studies is created 

though theoretical lens, variables, methodologies and though varying 

logical reasoning. By considering 41 countries and by applying different 

techniques on the data Xu (2000) investigated the policy reforms in case 

of financial development. The findings of this study confirm the 

phenomena of financial growth and also clarify the situation that 

different current countries have variation in their potential to get 

economic prosperity by banking/financial liberalization. 

Andersen and Tarp (2003) examine the role of banking and 

regulatory institutions in economic development. The basic phenomena 

behind this study were the financial liberalization which may lead to the 

economic well being of a country. Having this theme, this study focused 

on emerging economies and performs different econometric analysis to 

achieve the theme of the study. The concluding remarks of this revealed 

that the econometric analysis dint found any significantly influence of 

financial system on the economic growth as the financial development is 

associated with other multiple factors that may have better understanding 

and impending results n the financial development of the countries. 

However, the developing and emerging economies must focus on the 

financial development but it is not only the single source of economic 

development.  

By focusing on Arab countries Omran and Bolbol (2003) 

evaluate the finance-growth nexus and narrate its impact on the 

economic circumstances and conditions of an economy. However, the 

addition to the excising literature is made by this study in a way that 

foreign direct investment is attracted by different factors and financial 

stability is one of them. Moreover, this study has implications for the 

policy makers to focus on such measures that may attract FDI in under 

consideration study to achieve dominance in the matter of financial 

stability. The findings of this research also conform by the study of 

Christopoulos and Tsionas (2004) which used cross sectional data for 

empirical examination of under-consideration issue. However, after 

checking the stationarity of the selected variables through different unit 

root tests, this study conclude that its fair to declare a logical and 
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empirical relationship between financial development to growth. 

However, the bottom line of this research also reflects that there is no bi-

directional causality in case of attributes used in the study. The 

implication of this study is to master the financial development for 

achieving economic prosperity and financial stability. 

By applying panel co-integration – short- and long-run – to 

evaluate the impact of financial development on Middle Eastern 

economy, Al-Awad and Harb (2005) conclude that up to some extent 

there is a relationship between financial development and economic 

growth but this sort of relationship didn‘t found in the analysis in case of 

short run. The logical reasoning behind this issue was that in short run 

economic development is revealed as the driving force phenomena for 

the financial development in the said countries. 

By considering Asian developing counties Habibullah and Eng 

(2006) examine the empirical relationship between financial- economic-

growth.  Panel data was utilized to get the results of this study. This 

study is the strong advocate of casuistry between financial- economic-

growth and suggested that developing countries may cope with the 

developed countries by focusing on financial integration and through 

better reforms in this particular area.  

Singh (2008) evaluate the macro-economic and external 

circumstances that have significant impact on the financial decision 

making of an economy. However on achieving the aims of this study 

evaluation of short and long run dynamics has been made through the 

application of ratio analysis. The results of this study show that in case of 

emerging market economies, the causality for financial-economic growth 

is ameaningful concern all the time. Moreover, financial liberalization 

and competitive reforms are suggested at the end. 

By taking the panel data from 1989 to 2004 of 27 transition 

economies Akimov et al.(2009), contrast the linkage between financial 

development and economic growth as compared to the previous studies. 

However, by applying different analytical techniques the concluding 

remarks to this research reveal the vigorous relationship of financial 

intermediation in case of  bringing economic prosperity in transition 

economies. On geographical grounds Hassan et al. (2011) conduct a 

research to testify the motivators of economic development. However, 

panel data was gathered to perform different analysis to achieve the aims 

of the study.  The result showsthat the implications are significantly 

varying from country to country and situation to situation. The mixed 

results confirm some trends but suggest some distinguishing points in 

this regard. Moreover the positive policy constriction towards trade and 

Govt. expenditures towards better financial arrangements and 
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infrastructure has positive and significant bearing towards economic 

well-being. 

By considering finance-growth nexus for China, Liang & Jian-

Zhou (2006) concluded that there is an appropriate linkage of finance-

growth theorem but there is a variation in case of directional causality 

because this study confirms the situation of unidirectional causality at 

bottom line. This thing may vary from circumstance to circumstance and 

from country to country because Gokmenoglu et al., (2015) investigated 

the same issue in Pakistani context. However, this study concludesthat 

there is an implicit impact of financial restructuring on the overall well-

being of an economy. 

By taking data over the period of 1970-2001, Choong & Lim (2009) 

investigated the endogenous behavior among the variables in case of 

Malaysia. After the application of auto-regressive distributive lag 

approach the model concludes that the Malaysian Govt. should focus on 

work force and on final consumption expenditures to grab more 

significant economic prosperity and reliance. Masih et al. (2009) 

construct a comprehensive model for financial reforms by taking several 

academic and administrative issues. However, this study conclude that 

appropriate financial structure and reforms can bring positive change in 

economic development and this can only be possible through appropriate 

and significant decision making. 

By applying principle component analysis and other statistical 

tools, Jalil et al.,(2010) conducted a research on factors affecting 

economic resonance most specifically in case of China. The findings of 

this research reveals that the key of success for China lies in financial 

development and financial development can be attained through 

institutional development and through stability in polices. 

Ono (2012) evaluate the phenomena of economic growth 

through financial development in Russia. By taking different variables 

and most specifically by taking M2 – money supply – this study 

concludes that the financial development increase the supply of money in 

a country that causes economic resonance and prosperity on the whole. 

This study also relates the oil prices with the economic development and 

has implications regarding the performance of Russian banks. However 

the economic development is debatable concern for emerging economies 

all the time because these countries are focused of economic well-being 

and prosperity. The process of well-defined policy and its 

implementation can bring drastic changes in its own way because the one 

thing that can uplift the developing countries and made them compatible 

with the developed countries that is appropriate planning and decision 

making. However, the role of foreign direct investment is also of 
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significant importance for economic development and for overall well 

being of the economy. Most specifically in case of China this element is 

considered as its competitive edge to gain economies of scale and 

financial prosperity (Chaudhry et al., 2013). 

By using cross country data, Greenwood et al. (2013) 

summarized the finance-growth nexus other growth option. Different 

analysis has been conducted to achieve the aim of this and conclusion 

drawn that financial intermediation is a considerable icon while 

discussing the economic development. Sethi and Kumar (2014) 

investigated the key administrative and managerial financial 

disciplinesfor Indian economic development. This study aims to develop 

an optimal capital structure in a way which ultimately plays a role as a 

benchmark for economic well being and prosperity.  However for the 

conceptualization of this phenomenon, the different stages of the 

economic development bring under consideration and conclude that the 

financial institutions have significant bearing to uplift an economy to 

conclude economic development as compared to the financial markets – 

stock markets.  

Asongu (2015) evaluates the determinants of financial 

liberalization by segregating the different sectors of financing in their 

study. However, the bottom line of this study revealsthat the 

liberalization in case of financial sector has considerable and positively 

significant impact on semi-formal financial sector. This research has 

implications for the policy makers to bring proper reforms in the 

financial sector and bring freedom in this particular sector by its proper 

categorization – formalization, semi-formalization, in-formalization and 

non-formalization. 

By taking the time series data, Saqib (2016) perform a sensitivity 

analysis to highlight the relationship between economic developments 

and financial integration. However, the findings of this study are the 

strong advocate of the earlier mentioned relationship as the results show 

the positive and significant relationship in long.   However this study has 

implications for the developing countries like Pakistan that these sought 

of countries want to grow economically then they should have to focus of 

financial development, financial liberalization and develop proper 

strategies. This will lead towards the attraction of concerned investors 

and developed financial markets. Align with the application of Solow-

Swan growth modelon a large group of countries, Durusu-Ciftci et al. 

(2017) concludes that sustainable development of an economy is backed 

by a mature financial system. However, convincing confidences of 

investor have significant contribution above all factors. 
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Financial development and banking sector liberalization contributes in 

economic development through providing simple and lucid financing 

opportunities which ultimately results in financial reforms and high level 

of investment. However the suitable allocative policy related to the 

financing and banking liberalization results in economic resonance at 

bottom line. The present study will act accordingly to highlight the 

earlier mentioned scenario most specifically in case of China over the 

period of 1985-2015. The model in this study is evaluated on the basis of 

short and long-run relationship among variables which will serve as a 

guideline for practitioners, policy makers and for investors. 

Data, Methodological Framework and Econometric Modeling 

Data & Framework 

By taking annual data from world development indicators over the period 

of 1985-2015, this study intends to analyze the role of financial 

development on economic development. However this study also 

considered FDI as it also has relevance with investment and financial 

resonance. Moreover, domestic credit to the private sector and broad 

money are the key factors which depict financial development at bottom 

line. 

Econometric Modeling& Variable Description 

Appropriate model development is a key concern in any research 

(Chaudhry et al., 2014). By taking GDP, FDI, and domestic credit to 

private sector and broad money as the key variables of research, the 

following model is devised by keeping in view the traditional outlay of 

production function. The variables in series are converted from normal to 

log form as log-conversion – log-linear – model have competitive 

advantages over simple linear denomination (Shahbaz & Rahman, 2012). 

However, the following testable model has been constructedon the basis 

of subject cited above to achieve the aim of this study. 

 

Ln ECODt= β0+β1lnINVEt+β2lnM1t+β3lnM2t+εt  (1)  

 

Where ECODt is depicting economic development and the proxy used to 

calculate economic development is current GDPof China in US$, INVEt 

denominate the investment and its proxy is foreign direct investment 

(FDI), M1t is the indicator of financial development which denotes 

money and its proxy is domestic credit to the private sector,M2tis the 

second indicator of financial development and the proxy used for it is 

broad money and εt depicts error term. 
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Logical Reasoning and Econometric Methodology  

Stationarity/ Unit Root Test 

Unit root examination is a basic activity to perform before applying any 

econometric work. If the data in a series of variable is stationary then it 

will lead towards significant and reliable results but in case of non 

stationary data, the results may be misleading or spurious(Granger 

&Newbold, 1974). The reason behind spurious relationship is that in this 

case the value of R-square will be magnificent or considerable but the 

inter-relationship among the variables will be meaningless. However, to 

overcome this issue, Augmented Dickey-Fuller (ADF) test is applied to 

check the unit root in the selected series.  

 

ARDL Bound Testing Approach to Co-integration  

ARDL bounds testing approach to co-integration is applied to test the 

model on the basis of AIC – Akaike Information Criterion that is devised 

by Akaike (1973) as the criterion selection is an important task while 

dealing with time series data (Chaudhry et al., 2013). However, ARDL 

approach has many advantages over the other co-integrations because it 

overcomes the limitation of small data and can be applied if the variables 

in a series are first difference stationary I(1) or even fractionally co-

integrated – level-form stationary I(0) and first-difference stationary I(1). 

Concerning upon the earlier mentioned discussion the following ARDL 

model is devised in equation 1 to reflect the financial development and 

economic growth nexus. 

∆𝑙𝑛𝐸𝐶𝑂𝐷𝑡 = 𝛽0+ 𝛽1𝑡∆𝑙𝑛𝐸𝐶𝑂𝐷𝑡−1 +

𝑞

𝑡=1

 𝛽2𝑡∆𝑙𝑛𝐼𝑁𝑉𝐸𝑡−1

𝑞

𝑡=0

+ 𝛽3𝑡∆𝑙𝑛𝑀1𝑡−1 +  

𝑞

𝑡=0

 𝛽4𝑡∆𝑙𝑛𝑀2𝑡−1

q

t=0

+ 𝛽5𝑙𝑛𝐸𝐶𝑂𝐷𝑡−1 + 𝛽6 𝑙𝑛𝐼𝑁𝑉𝐸𝑡−1 + 𝛽7𝑙𝑛𝑀1𝑡−1

+ 𝛽8𝑙𝑛𝑀2𝑡−1

+ 𝜀𝑡                                                                                     (2) 

Where,∆denominates the difference at first operator, optimal lag length is 

shown by q, short run dynamics are reflected thrown b1 to b4 and long-

run dynamics are depicted through b5 to b8 and 𝜀𝑡   is the error term. 

 

Sensitivity Analysis 

Checking of result in case of diagnostic test, evaluation of 

heteroscedaisticity, conformation of normality are the part of sensitivity 

analysis because it will authenticate the under-consideration data which 

will be used for analysis. 
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Modeling for Error Correction Estimation 

Error Correction Model (ECM) is introduced by Engle & Granger (1987) 

to emphasize the material information for shortrun dynamics of the 

series. Hence, this calculation is very much critical in nature that it has to 

lead the analysis for longrun equilibrium among the variables included in 

the model. However ECM confirms the authenticity of the model 

through the coefficient to ECM. There are certain conditions that are 

inter-linked with ECM model and the conditions are that the sign with 

the value of ECM‘s coefficient should be negative and significant. The 

following Error Correction Model is devised in eq.3.  

∆𝑙𝑛𝐸𝐶𝑂𝐷𝑡 = 𝛽0+ 𝛽1𝑡∆𝑙𝑛𝐸𝐶𝑂𝐷𝑡−1 +

𝑞1

𝑡=1

 𝛽2𝑡∆𝑙𝑛𝐼𝑁𝑉𝐸𝑡−1

𝑞2

𝑡=0

+ 𝛽3𝑡∆𝑙𝑛𝑀1𝑡−1 +  

𝑞3

𝑡=0

 𝛽4𝑡∆𝑙𝑛𝑀2𝑡−1

𝑞4

𝑡=0

+  𝜆𝐸𝐶𝑡−1

+ 𝜀𝑡                                                     (3)  
Where, optimal lag length is measured through q1 to q4, speed of 

adjustment parameter is denoted through 1, represent error correction 

term is denoted by EC which is derived throughconcerning the long-run 

relationship reflected in equation 2. 

 

Wald Test Coefficient Restriction 

This test is dominant to restrict the attributes/variables in the model. 

However basic functionality in this test is to calculate the value of F-

statistics and ultimately compare it with the upper- and lower-bound that 

is introduced by Pesaran et al., (2001). However,in case of empirical 

examination, the calculated figure of F-determinant will be higher than 

the upper bound then it will validate the long-run relationship among the 

variables included in the series. This test will be inconclusive if the value 

of calculated F-statistics will fall between the lower and upper bounds. 

Vector Error Correction Model Estimates 
If the variables are co-intenerated at first difference, then there is 

a possibility that there is causality among variables in either direction 

(Engle & Granger, 1987). However, for checking the casualty and its 

direction VECM model will be applied which will confirm the existence 

of co-integration and direction of causality in the proposed model of 

finance-growth nexus. The following vector error correction equations 

are prepared which will serve as a confirmatory factor of long-run 

relationship among the variables. These equations (4, 5, 6, 7) are 

calculated separately to denominate their result according to their stance 

and variability. 
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∆𝑙𝑛𝐸𝐶𝑂𝐷1𝑡 = 𝛽10+ 𝛽11𝑡∆𝑙𝑛𝐸𝐶𝑂𝐷1,𝑡−1 +

𝑞1

𝑡=1

 𝛽12𝑡∆𝑙𝑛𝐼𝑁𝑉𝐸2,𝑡−1

𝑞2

𝑡=1

+ 𝛽13𝑡∆𝑙𝑛𝑀13,𝑡−1 +  

𝑞3

𝑡=1

 𝛽14𝑡∆𝑙𝑛𝑀24,𝑡−1

𝑞4

𝑡=1

+ 𝜆𝐸𝐶𝑡−1 +  𝜀1𝑡                                                      (4)   

∆𝑙𝑛𝐼𝑁𝑉𝐸2𝑡 = 𝛽20+ 𝛽21𝑡∆𝑙𝑛𝐸𝐶𝑂𝐷1,𝑡−1 +

𝑞1

𝑡=1

 𝛽22𝑡∆𝑙𝑛𝐼𝑁𝑉𝐸2,𝑡−1

𝑞2

𝑡=1

+ 𝛽23𝑡∆𝑙𝑛𝑀13,𝑡−1 +  

𝑞3

𝑡=1

 𝛽24𝑡∆𝑙𝑛𝑀24,𝑡−1

𝑞4

𝑡=1

+ 𝜆𝐸𝐶𝑡−1 +  𝜀𝑡                                                       (5)   

∆𝑙𝑛𝑀13𝑡 = 𝛽30+ 𝛽31𝑡∆𝑙𝑛𝐸𝐶𝑂𝐷1,𝑡−1 +

𝑞1

𝑡=1

 𝛽32𝑡∆𝑙𝑛𝐼𝑁𝑉𝐸2,𝑡−1

𝑞2

𝑡=1

+ 𝛽33𝑡∆𝑙𝑛𝑀13,𝑡−1 +  

𝑞3

𝑡=1

 𝛽34𝑡∆𝑙𝑛𝑀24,𝑡−1

𝑞4

𝑡=1

+  𝜆𝐸𝐶𝑡−1 +  𝜀𝑡                                                     (6)  

∆𝑙𝑛𝑀24𝑡 = 𝛽40+ 𝛽41𝑡∆𝑙𝑛𝐸𝐶𝑂𝐷1,𝑡−1 +

𝑞1

𝑡=1

 𝛽42𝑡∆𝑙𝑛𝐼𝑁𝑉𝐸2,𝑡−1

𝑞2

𝑡=1

+ 𝛽43𝑡∆𝑙𝑛𝑀13,𝑡−1 +  

𝑞3

𝑡=1

 𝛽44𝑡∆𝑙𝑛𝑀24,𝑡−1

𝑞4

𝑡=1

+ 𝜆𝐸𝐶𝑡−1 +  𝜀𝑡                                                    (7)   
Stability Test 

Overall stability analysis of the concerned model is recommended in 

literature (Liang &Jian -Zhou 2006; Akimov et al., 2009; Chaudhry et 

al., 2013). However, the cumulative sum of recursive residuals 

(CUSUM) and cumulative sum of squares residuals (CUSUMSQ) are the 

two tests that are being calculated to get insight about the stability of 

estimated parameters in a series (Brown et al., 1975). However the 

parallel lines of these two tests serve as critical values at 5% level of 

significance. If the plotted lines stay within the critical lines then it will 

show the stability of estimated parameters and if the plotted lines cross 

the critical bounds then it will show the instability of the parameters at 

bottom line. 
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Results and Discussion 

Finance-growth nexus is an under-consideration phenomenon and it is 

evaluated in a significant manner and in due course of research. The 

logical and theoretical framework is constructed to attain the worth of 

this research. Stationarity checking or evaluation of level of integration is 

a key concern before applying any kind of econometric work. The basic 

functionality in this criteria based on null hypothesis that confirms the 

unit root among variables and negation of unit root in case of alternate 

hypothesis. For checking the existence and non existence of unit root, 

multiple options are available to apply and evaluate the said issue. 

However, Augmented Dickey-Fuller (ADF) test is applied to check the 

stationary among the variables. The empirical findings shown in table 1 

confirm the issue of unit root at level form i.e.I(0) and all the series are 

integrated at first difference I(1). All the variables in a series are 

evaluated on the basis of with trend and with-out trend and the calculated 

values are compared with the certain Mac-Kinnon critical values at 1 

percent and 5 percent level of significance. The sign of (*) indicates the 

significance at 1 percent level of significance and sign of (**) indicates 

significance at 5 percent level of significance and ∆ is used as difference 

operator – first level difference. Ln ECODt is the only variable that is 

integrated at 5% level of significance at trend and rest of the series is 

integrated at 1 percent level of significance both at trend and without 

trend. However, results are meaningful to apply any sought of 

econometric work on the model because none of the variable is 

stationary at second difference i.e. I(2) 

Table 1: Stationarity Results of the Variables 

Variables Level/Difference ADF Test Statistics 

With Trend Without Trend 

lnECODt Level - 2.6615 - 0.3392 

lnINVEt Level - 2.6859 - 1.5570 

lnM1t Level - 1.5312 - 0.4661 

lnM2t Level - 0.9049 - 2.2110 

∆ lnECODt 1
st
 Difference - 3.6802** -3.8096* 

∆ lnINVEt 1
st
 Difference - 5.3169* -5.1514* 

∆ lnM1t 1
st
 Difference - 7.0582* -7.2643* 

∆ lnM2t 1
st
 Difference -4.3084* -4.1425* 

Mac-Kinnon Critical values at 1% Level of Significance 

lnECODt Level - 4.3943 - 3.7378 

lnINVEt Level - 4.4983 - 3.7378 

lnM1t Level - 4.4407 - 3.7695 

lnM2t Level - 4.4407 - 3.7695 

∆ lnECODt 1
st
 Difference - 4.4163 - 3.7529 

∆ lnINVEt 1
st
 Difference - 4.4163 - 3.7529 
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∆ lnM1t 1
st
 Difference - 4.4407 - 3.7695 

∆ lnM2t 1
st
 Difference - 4.4163 - 3.7529 

Mac-Kinnon Critical values at 5% Level of Significance 

lnECODt Level - 3.6121 - 2.9918 

lnINVEt Level - 3.6584 - 2.9918 

lnM1t Level - 3.6328 - 3.0048 

lnM2t Level - 3.6328 - 3.0048 

∆ lnECODt 1
st
 Difference - 3.6220 - 2.9980 

∆ lnINVEt 1
st
 Difference - 3.6220 - 2.9980 

∆ lnM1t 1
st
 Difference - 3.6328 - 3.0048 

∆ lnM2t 1
st
 Difference - 3.6220 - 2.9980 

Note: *shows significance at 1% & ** shows significance at 5% and ∆ is used 

as difference operator. 

 

The selection of appropriate lag length selection is of major 

concern as the value of F-statistics is highly volatile towards lag length. 

However, different methods are available to highlight the appropriate lag 

length and which ultimately serve as a base for calculation of the model. 

The empirical findings of lag length criteria are being reflected in table 2 

where the appropriate lag length is 4 in majority of the criteria‘s. 

However, in this study the AIC based lag length is selected for 

evaluation as AIC is considered as most consistent among the other 

criteria‘s of its nature (Shahbaz & Rahman, 2012). 

 

Table 2: Calculation of Appropriate Lag Length Criteria 
 Lag LogL LR FPE AIC SC HQ 

0  13.42115 NA   5.69e-06 -0.724704 -0.531151 -0.668968 

1  158.1392  233.7753  2.91e-10 -10.62609 -9.658325 -10.34741 

2  180.0196  28.61279  2.04e-10 -11.07843 -9.336448 -10.57680 

3  200.7054  20.68583  1.88e-10 -11.43888 -8.922683 -10.71430 

4  239.3992   26.78804*   6.16e-11*  -13.18456*  -9.894150*  -12.23704* 

 * indicates lag order selected by the criterion    

 LR: Sequential Modified LR test statistic (each test at 5% level)   

 FPE: Final Prediction Error     

 AIC: Akaike Information Criterion     

 SC: Schwarz Information Criterion     

HQ: Hannan-Quinn Information Criterion    

Stationarity of the variables is a decision criterion for application of co-

integration. However, ARDL bound testing approach can be applied if 

the variables in a series are uniformly first difference stationary I(1) or 

even stationary at mix situation – I(0) and I(1) (Pesaran et al., 

(2001).However, to attain the basic aim of this research ARDL bound 

testing approach is applied as it has several competitive edges overother 

co-integrations i.e. Engle-Granger,E-G (1987), Johansen and Juselius, J-

J, (1990). However for E-G and J-J the limitation for the variables in a 

series is that it should be integrated at first difference I(1). Moreover, 
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ARDL approach lacks endogenity issue which is also one of the motives 

for its application.This approach will visualize the lags and which results 

in estimation of long and short-run relationship. To examine the long-run 

relationship among economic development, foreign direct investment 

and financial development – M1, M2 – the ARDL bounds testing 

approach is apples and the results of these empirical findings are 

reflected in table 3.However, the ultimate sign with the coefficients of ln 

INVE, lnM1, lnM2 is positive as well as significant which confirms the 

positive and significant relationship of financial development with 

economic growth. The value of Adj. R-square is 0.855 which confirms 

the significant effect of independent variables on the dependent.   

 

Table 3: Autoregressive Distributed Lag Estimates 

Dependent Variable = lnECODt 

Variables Coefficients T-Statistics Probability Value 

Constant 0.766 0.991 0.370 

lnECOD t (-1) 0.589 3.733 0.001* 

lnINVEt 0.443 1.223 0.031** 

lnM1t 0.621 0.448 0.033** 

lnM2t 0.336 2.196 0.005* 

R-Squared = 0.862 

Adjusted R-Squared = 0.855 

Akaike Info Criterion = 18.651 

Schwarz Criterion = 14.70 

F-Statistic = 198.456* 

Prob(F-statistic) = 0.000 

Durbin-Watson = 2.068 

Note: *shows significance at 1% & ** shows significance at 5% 

 

The results of long run relationship are calculated on the basis of AIC –

Akaike Info Criterion – in table 4. However the results of long-run 

relationship show that there is a significant and positive long run 

relationship among economic development and financial development. 

Moreover, ln INVE and lnM1 are statistically significant at 5% level of 

significance, whereas lnM2 is statistically significant at 1% level of 

significance.The value of adj. R-square is 0.844 which significantly 

considerable to rely on the variables of the model. Diagnostic tests for 

the estimation of serial correlation and heteroscedasticity are being 

investigated. The findings of this study concludes that the model 

conform all the pre-assumptions and showed that absence of 

autocorrelation and the normality in case of error term.  
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Table 4: Estimation of Long Run Coefficients 

Dependent Variable = lnECODt 

Variables Coefficients T-Statistics Probability Value 

Constant 1.524 1.000 0.329 

lnINVEt 0.047 0.649 0.022** 

lnM1t 0.160 0.785 0.034** 

lnM2t 0.813 3.532 0.001* 

R-Squared = 0.859 

Adjust-R-Squared = 0.844 

Akaike Info Criterion = 19.775 

Schwarz Criterion = 16.891 

F-Statistic = 201.325 

Prob(F-statistic) = 0.000* 

Durbin-Watson = 2.995 

Diagnostic Test Results 

Serial Correlation LM = 0.631 (0.729) 

Normality Test = 0.822 (0.070) 

Heteroscedisticity Test = 0.007 (0.988) 

Note: *shows significance at 1% & ** shows significance at 5% 

 

Conformation of long run relationship is due course of this particular 

research. This test is particularly based on the segregation of the 

variables having significant and in-significant contribution toward the 

dependent variable. However, in case of finance-growth 

interrelationship, the coefficient of F-statistics is calculated through the 

application of Wald test coefficient restriction to validate the long-run 

relationship estimation. However, F-statistics is reflecting 5.44 in its 

denomination calculation which is ultimately compared with critical 

values of Pesaran et al., (2001). The lower and upper bound values are 

4.01 and 5.07 respectively, which clearly reflects that the calculated 

value of F-statistics is significantly greater than the upper bound of 

Pesaran et al., (2001).  The greater value of F-statistics from upper bound 

confirms the long run relationship among the framed model – long run 

relationship between financial-growth nexus in case of China. 

 

 

Table 5: Wald Test Coefficient Restriction (Long Run Relationship 

Estimation) 

Test statistics Value  Probability  

F-Statistics 5.44 0.021** 

Chi Square 15.145 0.004* 

Critical Values Pesaran et al., (2001) 

Critical Values Lower Bound Upper Bound 
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1% 5.17 6.36 

5% 4.01 5.07 

10% 3.47 4.45 

Note: *shows significance at 1% & ** shows significance at 5% 

 

Table 6 represents the results error correction in case of selected 

ARDL model. Δ sign with the coefficients in a series depicts that there is 

a short-run elasticity. The findings of this research indicates that ∆ 

lnINVEt, ∆ lnM1t, ∆ lnM2t are statistically significant at 5%, 5% and 1% 

respectively. However, this elasticity confirms the significant sort-run 

relationship between finance-growth in case of China. Moreover the 

coefficient of error correction model (ECM) is - 0.6783 which fulfill the 

two basic functionalities of ECM at bottom line, 1) as the sign of the 

coefficient is –ve and 2) statistically significant at 1 percent level of 

significance. The facts and figures highlight the –ve sign with ECM co-

efficient which means that the series has a tendency to converge towards 

its equilibrium with the magnitude of67%. The value of the Durbin 

Watson coefficient is 2.011, which denominates the absence 

autocorrelation among series. The value of adj. R-square is 0.801 which 

showed a meaningful figure in this regards and confirms 80% changes in 

economic-development is caused through the distinguished variables 

considered as dominating on the under consideration issue. The value of 

F-statistic value is 6.295which is significant at 1% level of significance 

and confirm the overall goodness of the fit of model for finance-growth 

nexus particularly in case of China. 

 

Table 6: Estimation of Short-Run Coefficients 

Dependent Variable = ∆ lnECODt 

Variables Coefficients T-Statistics Probability Value 

Constant - 1.524 -1.443 0.329 

∆ lnINVEt 0.127 0.748 0.022** 

∆ lnM1t 0.160 0.695 0.034** 

∆ lnM2t 0.713 3.612 0.001* 

ECM  t-1 - 0.6783 -5.764 0.004* 

R-Squared = 0.822 

Adjusted R-Squared = 0.801 

F-Statistic = 6.295 

Prob(F-statistic) = 0.001* 

Durbin-Watson = 2.011 

Note: *shows significance at 1% & ** shows significance at 5% 
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The Vector Error Correction Estimates showed that there is a bi-

directional causality among the variables in the mode. However, this 

estimate also confirms the long-run relationship at bottom line. The –ve 

and significant sign with the EC‘s reflect the significant relationship 

among financial development and economic growth theorem. 

 

Table 7: Vector Error Correction Model Estimates 

Dependent 

Variables 

Independent Variables (EC  t-1) 1t 

∆ lnECODt ∆ lnINVEt ∆ lnM1t ∆ lnM2t 

∆ lnECODt - 1.653* 

[0.000] 

2.874* 

[0.004] 

4.887* 

[0.001] 

[- 

1.992]* 

∆ lnINVEt 6.564* 

[0.000] 

- 4.876 

[0.445] 

6.877 

[0.124] 

[- 

0.447]* 

∆ lnM1t 3.443** 

[0.021] 

5.876 

[0.349] 

- 6.829** 

[0.030] 

[- 

0.876]* 

∆ lnM2t 2.654* 

[0.004] 

3.875* 

[0.001] 

7.654* 

[0.049] 

- [- 

0.662]* 

Note: *shows significance at 1% & ** shows significance at 5% 

Cumulative sum of recursive residuals (CUSUM) and cumulative sum of 

squares residuals (CUSUMSQ) devised by Brown et al., (1975) are 

applied to confirm the stability of the error correction model based on 

ARDL and are depicted in this study through figure 1 & 2 respectively. 

However, the plot of CUSUM and CUSUMSQ test shows significant 

results at 5% level of significance and they are within the critical bounds 

which confirm the stability of estimated parameters and propose that the 

model of this study can be used by China for decision and policy making. 
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Figure 1: Cumulative Sum of Recursive Residuals (CUSUM) 

 

 
Figure 2: Cumulative Sum of Squares Residuals (CUSUMSQ) 
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Concluding Remarks and Policy Prescriptions 

Developing countries are playing their vital role in the betterment of the 

world. These countries having some characteristics of developed 

countries but didn‘t all the characteristics of developed nations. 

However, these countries having capacity to be developed in near future 

and should be under concern related to research perspective as they have 

more growth options as compared to the developed countries. 

This study aimed to explore the relationship between financial 

development and economic growth in case of China using yearly data 

over the period of 1986-2015. For applications of econometric 

methodology, Augmented Dickey-Fuller test was applied on the 

variables to test the stationarity properties of the series. The econometric 

results highlight that the all variables in the series were first difference 

stationary I (1).ARDL bounds testing approach to co-integration was 

applied to investigate the long and short run relationship between the 

variables. Vector Error Correction model (VECM)was applied to 

investigate the causality among the variables in a series. However, it 

denominates the nature and direction of relationship among the variables. 

The empirical findings indicate the co-integration among 

economic development, foreign direct investment, and domestic credit to 

private sector and in broad money which validated the long-run 

relationship among the variables over the period of 1985-2015. The 

results of this study portrays that the development in case of financial 

matters plays its vital role in economic well-being of a country and most 

specifically in case of China. Moreover, foreign direct investment is also 

one of the vital indicators of economic development because it has strong 

and contingent relationship with financial development. Most of the time 

FDI grab investment and foreign currency which serves as healthy 

booster for financial development. For short-term relation estimation the 

application of error correction model was considerable because the sign 

of ECM coefficient was negative and significant which confirms the 

short run relationship in the model. However, granger causality 

concludes bi-directional casual relationship among financial 

development, resonance in economy and FDI in case of China. 

 The following implications can be concluded from the results of 

this research. 1) The Govt. of China should focus on financial 

development to get better impending results in case of economic 

development. 2) China is one of emerging economy in the world; 

however, it should focus on revisiting of financial reforms to manage the 

competitive edge of financial sector. 3) Better and well designed 

financial reforms will attract foreign direct investment which should be a 

key concern for the emerging economies and most specifically for China. 
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4) Liberalization of capital account is a key concern for managing 

financial development and its liberalization at bottom line. 5) In the era 

of innovation and technology, the involvement of unique procedures and 

just-in-time approach will serve as an appropriate tool to deliver timely 

and efficient financial services to the customers. However, this will not 

only increase the public investment but also increase the level of 

productivity. 6) Financial managers should cope-with the issue of non-

performing loans for ultimately stability and significance of financial 

structure. 7) Financial intermediation and skill development program in 

case of financial re-structuring for its related administration will serve as 

appropriate measure towards financial development in EMEs and most 

specifically in case of China. 

It is pertinent to mentioned here that the variables and 

implication which the current study is focusing are micro and 

macroeconomic in nature. However, sustainability in the policy, 

appropriate security and defense planning and confidence in investor to 

invest in these types of developing counties are the preliminary 

conditions to be fulfilled.   

Recommendations of this study will be beneficial for financial 

and economic policymakers in China, how to introduce financial reforms 

and financial liberalization to create competitive edge over other 

emerging economies so that trust of national and international financial 

investors can be invigorated. This study will also bridge the gap between 

industry and academia through its findings, having practical implications 

/ recommendations for practitioners, investors and future researchers. 
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