
© 2018 Journal of ISOSS 105 

Journal of ISOSS 

2018 Vol. 4(2), 105-112 

 

LONG RUN AND SHORT RUN RELATIONSHIP BETWEEN  

FINANCIAL DEVELOPMENT AND INCOME INEQUALITY IN PAKISTAN  

(TIME SERIES ANALYSIS) 

 

Mariam Abbas Soharwardi
1,
 Rana Ejaz Ali Khan

2
 and Shahzad Mushtaq

3
 

Department of Economics, The Islamia University of Bahawalpur, Pakistan 

Email: 
1
ma_eco@hotmail.com 

 2
ranaejazalikhan@yahoo.com 

 
3
mianb19@yahoo.com 

 

ABSTRACT 
 

 The existing study aims to examine the association between income inequality and 

financial development in Pakistan and is based on the secondary source of data, which 

together from the World Bank Development Indicator for the period 1980-2013. Gini 

coefficient is dependent variable while financial development index, inflation, 

unemployment, government spending and real GDP growth rate are taken as independent 

variables. The Auto Regressive Distributive Lag (ARDL) model is applied to estimate the 

long-run and short run association between income inequality and financial development. 

Income inequality is proxies by Gini coefficient and the empirical evidence shows that 

financial development has negative and significant with it. Government spending and real 

GDP growth rate also have significant results, but inflation and unemployment are not 

significant. Results show that there is essential need to pay a very great devotion in 

starting the reforms in monetarist sector. It is expected that such improvements will 

surely have global encouraging sound effects on financial growth. 

 

KEYWORDS 
 

Financial Development, Income Inequality, ARDL. 

 

JEL Codes: G00, G23, G21 

 

1. INTRODUCTION 
 

 A strong monetarist sector designs an animated part in the overall monetary 

development. The financial sector liberalization in Pakistan being resulting since late 

1980s be wont to improve financial sector productivity by as long as more scope to 

marketplace services in defining intra and inter sequential prices in the financial markets 

and provision of financial system credit. The simple objective of economic development 

is to promote financial development which is ultimately enhancing the living standards of 

the common man. Equality in income distribution is a good contribute in improving the 

living standard of the common man. Greenwood and Jovanovich (1990) point out that 

financial sector development may enhance income inequalities in the early stages when 

only a few have access to the bank credit and fall as more people are able to access the 

formal credit. The Kuznets curve can also be result of the development of self-governing 
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institutions; income inequality rises firstly with the formation of self-governing 

organizations as top express the strategies for their own profit but income distributions 

start refining as the self-governing organizations settled. The Kuznets curve is showing 

an end result from the statement that in the early stages rich man is interested in gathering 

both physical and human capital while the common man is powerless to do so but as if 

with the passage of time income inequalities will increase, is an inefficiently higher level, 

risk of uprising powers exclusive to work for the common man. 

 

2. LITERATURE REVIEW 
 

 Hsiao (2002) analyzed the special effects of financial development on the income 

inequality, economic growth and financial system in Taiwan. Results stated that there is 

an undeveloped effect of financial indicators on income inequality but economic growth 

of contrary was grownup. Performance of stock market paid to the economic growth 

positively but was negatively linked to the income inequality. Market controlled system 

was more visible to the income inequality rather than the bank leaning system.  
 

 Shahbaz (2013) explained the connection between financial development, economic 

growth and income inequality in Pakistan, and applied the ARDL bounds testing 

approach. Found long run and positive relationship between financial development and 

economic growth but the influence of financial development on income inequality has 

negative effect. 
 

 Canavire (2008) examined the financial development and the distribution of income 

in Latin America and Caribbean. Results showed financial development significantly 

reduced the income inequality and improved economic growth with a sign that have 

positive effect only initiates after a country attained a certain financial development 

brink. 
 

 Tiwari et al. (2010) examined the rural-urban income inequality and financial 

development in case of Indian economy through co-integration analysis. Findings 

discovered that financial development was significantly against the reduction of rural-

urban income inequality in the long-run. Financial development helped only to minimize 

the gap between rural-urban income inequalities.  
 

 Shahbaz and Islam (2011) observed the link between financial development and 

income inequality in case of Pakistan. Results showed that financial development reduced 

the income inequality to much extent. Income inequality was driven deteriorate with 

financial instability and Income distribution was dropped by the economic growth.  
 

 Jauk and Watzka (2012) examined the association between financial development and 

income inequality through a panel data approach. Results suggested that opposing to the 

theory, financial development had a positive association of small magnitude with income 

inequality that is fulfilled by the argument that this phenomenon was possible by 

controlling country fixed effects and GDP per capita.  
 

 Zielschot (2013) detected the relationship between financial development and income 

inequality through separating between the incomes definitions. Results reported that 

financial development negatively affected net income inequality but had no impact on 
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gross income inequality. Financial development preferred poorest quintile while richest 

one’s income reduced.  
 

The main objectives of the study are, 

a. The study aims to examine the impact of financial development on income 

inequality in Pakistan. 

b. To find out the effect Economic Growth proxy by Gross Domestic Product (GDP) 

on income inequality. 

 

3. DATA AND METHODOLOGY 
 

Source of Data 

 The time series data on income inequality and financial development (1980-2013) 

was collected from World Development Indicators (WDI). 
 

Variables and their Explanation 

 The dependent variable is Income Inequality which is proxies by Gini Coefficient 

while financial development index, inflation, unemployment, government spending and 

real GDP growth rate are taken as independent variables. 
 

 The descriptions of dependent, independent variables are following: 

 

Table 3.1 

Descriptions of Dependent and Independent Variables 

Variables Descriptions 

Dependent Variable 

 GINI Gini Coefficient as proxy of income inequality 

 Independent Variables 

 FD_INDEX Financial Development Index 

It contains following proxies of financial development 

Foreign Direct Investment, percent of GDP 

Money and quasi money (M2) as % of GDP 

Domestic credit to private sector (% of GDP) 

Domestic credit provided by financial sector (% of GDP) 

Domestic credit to the private sector by bank (% of GDP) 

 INF Inflation (Annual %) 

 UNR Unemployment rate (Annual %) 

 GS Government spending as % of GDP 

 GDP Growth rate of real gross domestic product (Annual %) 

 

Model Specification: 

 Relationship between income inequality and financial development will examined by 

using the following linear model 

 

  GINI= βo + β1 FD_INDEX+ β2 INF+ β3 UNR+ β4 GS + β5 GDP+ µ 
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Unit Root Test 

 The co integration test can only be used to those variables which are non-stationary in 

level i.e. having trends pattern in data. So it is our first task to determined the form of 

trends in data and eliminate them. Augmented Dicky Fuller test is applied with trend and 

intercept to determine the non-stationary of each variable. 
 

 The null and alternative hypotheses are as follows 

  Ho: δ=1 (non-stationary) 

  H1: δ<1 (stationary) 
 

Autoregressive-Distributed Lag Model 

 This model can be used to test for co integration, and estimate long-run and short-run 

dynamics, even when the variables in question may include a mixture of stationary and 

non-stationary time-series. In its basic form, an ARDL regression model looks like this: 
 

  yt = β0 + β1yt-1 + ... + βpyt-p + α0xt + α1xt-1 + α2xt-2 + ... + αqxt-q + εt 
 

 The model is "autoregressive", in the sense that yt is "explained (in part) by lagged 

values of itself. It also has a "distributed lag" component, in the form of successive lags 

of the "x" explanatory variable. Sometimes, the current value of xt itself is excluded from 

the distributed lag part of the model's structure. Let's describe the model above as being 

one that is ARDL (p,q), for obvious reasons. 
 

Error Correction Model 

 Error Correction Models (ECMs) are a category of multiple time series models that 

directly estimate the speed at which a dependent variable returns to equilibrium after a 

change in an independent variable. ECMs are a theoretically-driven approach useful for 

estimating both short-term and long-term effects of one time series on another.  
 

Lag Test  

 After the unit root test, the maximum lag length of the model is found by using 

Vector Autoregressive (VAR) lag order selection criteria. The vector auto regression 

(VAR) is an econometric model used to capture the linear interdependencies among 

multiple time series. 
 

Principal Components Analysis 

 Financial development index is computed by using Principle Component Analysis. 

This is a statistical analytical tool that is used to explore, sort and group data. Principal 

Components Analysis (PCA) was invented by Karl Pearson in 1901 and is now a lot of 

data to be analyzed, PCA can make the task a lot easier. PCA also helps to construct 

predictive models. 
 

Calculating principal components: 

 Shlens 2009) gives an overview how to perform principal components analysis: 

1. Organize data as an m×n matrix, where m is the number of measurement types 

and n is the number of samples 

2. Subtract off the mean for each measurement type 

3. Calculate covariance matrix 

4. Calculate the eigenvectors and eigenvalues of the covariance matrix. 
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4. RESULTS AND DISCUSSION 
 

Principal Component Analysis  

 Five variables are used in this study for financial development Index which is 

constructed by principal component analysis.  

 

Table 4.1a 

Principal Component/Correlation 

Component Eigenvalue Difference          Proportion Cumulative 

PC1 2.77 1.557 0.554 0.554 

PC2 1.21 .6832 0.242 0.797 

C3 .530 .0726 0.106 0.903 

C4 .458 .4332 0.092 0.995 

C5 .025 . 0.005 1.00 
 

 Numbers of components are equal to number of variables, all the five components 

explain the full variation in the data (1.00), and the first two components have Eigen 

value greater than one and explain 80% of the variation.  

 

Table 4.1b 

Principal Components (Eigenvectors) 

Variables PC1 

Domestic Credit to Private Sector 0.5689 

Foreign Direct Investment 0.3386 

M2 0.4616 

Domestic Credit Provided by Financial Sector 0.5575 

Domestic Credit to the Private Sector by Bank 0.1946 

 PC1 is used to predict financial development index 
 

Results of Stationary 

 To check the stationary of variables Augmented Dickey Fuller Test is applied. 

Formally the hypothesis of unit root and order of integration for each series is tested by 

using Augmented Dickey Fuller test. It is ensured that error term is free from the problem 

of serial correlation. The results are as follow:  
 

Table 4.2 

Augmented Dickey Fuller Test for Unit Root 

Variables 
At level At first difference 

ADF stats Prob. ADF stats Prob. Result 

GINI -2.940279 0.164 -6.007613 0.0001 I (1)* 

FD_INDEX 0.838209 0.993 -6.381793 0.0000 I (1)* 

INF -2.886104 0.179 -6.822205 0.0000 I (1)* 

UNR -3.022800 0.043 -5.556523 0.0004 I (0)* 

GDP -3.952571 0.020 -7.203907 0.0000 I (0)* 

GS -1.880845 0.641 -4.500829 0.0058 I(1)* 

  Note: * indicate significance at 5 percent level. 
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 Results showed that some variables are stationary at level and some variables are 

stationary at first difference. Probability of all variables being less than 0.05 rejects the 

null hypothesis i.e. series has a unit root. 

 

Lag Test 

 After the unit root test, the maximum lag length of the model is found by using 

Vector Autoregressive (VAR) lag order selection criteria. The vector auto 

regression (VAR) is an econometric tool used to capture the linear interdependencies 

among multiple time series. The results are reported in Table No. 4.3.  

 

Table 4.3 

Lag Order by the Akaike Criterion 

Lag LogL LR FPE AIC SC HQ 

0 -698.8800 NA 5.47e+11 44.05500 44.32982 44.14609 

1 -595.8945 160.9147 8.68e+09 39.86841 41.79219* 40.50609 

2 -540.4789 65.80609* 3.33e+09* 38.65493* 42.22766 39.83919* 

 

 The above table shows that lag order is two. 
 

Autoregressive Distributive Lag Approach (ARDL) 

 The Autoregressive distributive lag approach is based on ordinary least square (OLS) 

estimation of co-integration. For ARDL co-integration test it is necessary that the order of 

integration of dependent variable is one while independent variables have different order 

of integration such as one independent variable has zero order of integration and some 

has the order of integration one. 
 

Bounds F-Test  
 The Bounds F-test to see if there is co-integration or not. In the ARDL model the 

value of F-statistic 3.476314 which is greater than the upper bound critical value at 5% 

level of significance. This shows that null hypothesis of no co integration is rejected and 

variables have co-integration relationship. R
2 
= 0.846570,   Adj.R

2 
= 0.364363.  The value 

of R
2 
is greater than Adj. R

2 
that tells that model is overall good fit. 

 

 The value of F-test presented in the following table: 
 

Table 4.4 

Bounds F-test 

Critical value Lower Bound Value Upper Bound Value 

10% 1.81 2.93 

5% 2.14 3.34 

2.5% 2.44 3.71 

1% 2.82 4.21 

Test Statistic Value K 

F-statistic 3.476314 5 

 

 Short run relationship can be explained in the following table 
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Table 4.5 

Estimated Short Run Model ECM 

Variables Coefficient Std. Error t-statistic Prob. 

D(GINI(-1)) -0.960762 0.275454 -3.487924 0.0102* 

D(FD_INDEX) 0.000797 0.000272 2.934217 0.0219* 

D(GS(-1)) 1.288644 1.597531 0.806647 0.4464 

D(INF) -0.220977 0.309405 -0.714200 0.4982 

D(GDP(-1)) -0.729144 0.516075 -1.412864 0.2006 

D(UNMP(-1)) 0.673859 2.087056 0.322875 0.7562 

ECT (-1) -0.552009 0.238007 -2.319297 0.0534* 

  Note: * indicates significance at 5% and ** indicates significance at 10% 
 

 Results of this table show that error correction term is less than 1 and also negative. 

Error Correction term is significance at 10% level. The coefficient of error correction 

term (ECT) is (–0.552009) which suggest that deviation from the equilibrium of long run 

income inequality is corrected by about 55% over the one year. This result shows that the 

adjustment speed is very quick. Long run result can also explain in the following table:  
 

Table 4.6 

Long Run Model 

Variables Coefficient Std. Error t-statistic Prob. 

FD_INDEX -0.000543 0.000274 -1.980967 0.0881** 

GS -2.713186 1.031734 -2.629734 0.0339* 

INF -0.400314 0.537858 -0.744275 0.4809 

GDP 6.428115 2.308763 2.784225 0.0271* 

UNEMP -5.723706 3.568767 -1.603833 0.1528 

Note: * indicates significance at 5% and ** indicates significance at 10% 
 

 Financial development has negative and significant impact on income inequality. 

Government spending has negative and significant impact on income inequality. Inflation 

has insignificant impact on income inequality. There exists a positive and significant 

relationship between real GDP growth rate and income inequality. Unemployment also 

has insignificant relationship with income inequality. 
 

5. CONCLUSIONS 
 

 In this study, the association between financial development and income inequality 

has been investigated in case of Pakistan, taking time series data 1980-2013. Exception of 

study is to use financial development index, made by Principal Component analysis that 

allow measuring the financial development in a wider context. The ARDL model has 

applied to examine the relationship between the variables. The unit root tests have 

applied to test the integrating order of all the variables. Results report that financial 

development having negative and significant impact. Positive relation between income 

inequality and GDP growth rate exists. This relation may imply that economic 

development is not pro-poor growth. Thus Increasing GDP has led to worsen inequality. 

Inflation has insignificant effect on income inequality. Unemployment rate also has 

insignificant relationship with income inequality. 
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