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Abstract 

The main objective of current study is to develop an aggregate 

financial stability index (AFSI) for the financial system of South Asian 

economies. The index is constructed using indicators relating to 

financial sector development, vulnerability and soundness. The AFSI 

would support the monetary authorities to access the state of financial 

stability and to discover financial sector vulnerabilities at an early 

stage. Another objective of the study is to analyze the relationship 

between financial stability and key macroeconomic indicators using 

panel data analysis techniques. Long-run results estimated by applying 

fully modified ordinary least squares (FMOLS) and pooled mean group 

(PMG) estimators technique suggest that strong macroeconomic 

environment is necessary for systematic financial stability, particularly, 

high economic growth rate, trade balance and low inflation rate. 

Foreign direct investment is found to be beneficial in increasing 

financial stability in South Asian economies.  

 

Keywords:  Financial stability, AFSI, Macroeconomic variables, South Asia 

 

I.  Introduction 
 During the past two decades, achievement of financial system stability has become 

a major concern to policy makers because a fragile financial system adversely impacts 

the real economy. Further, financial disturbances can create macroeconomic instabilities 

and thus, result in further deterioration in financial system soundness. Due to these 

circumstances, central banks of both developed and developing countries have 

established financial stability departments to achieve the goal of financial stability and 

allocating a large amount of funds to regularly monitor the potential threats to financial 

system stability.  
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 Despite the importance of financial system for the efficient functioning of the 

economy, academic researchers and policy makers are unable to assign a single definition 

of financial stability that is universally accepted by specialists. The widely accepted 

definition of financial stability is, ‘a financial system is stable only when it is capable of 

encouraging the performance of economy and of fighting financial disruptions that arises 

endogenously or as the result of adverse and unanticipated events’ (Schinasi, 2004). 

 

 Beside the conceptual definition of financial stability, its measurement is a 

difficult and complex task. In empirical literature, several techniques have been used to 

assess the stability of financial system. Each of them has its own advantages and 

disadvantages related to their capacity to provide accurate information regarding stability 

level. One of the common techniques such as early warning systems can forecast the 

probability of occurrence of financial crisis but this technique does not offer any 

possibility to include all the risks in the calculation procedure that are major threats to the 

system (Morris, 2010). Similarly, the stress tests technique can identify the potential 

shocks and estimates the financial system resistance but unable to compare the stability 

level between different periods (Morris, 2010). 

 

 In contrast to early warning systems and the stress tests technique, the aggregate 

financial stability index (AFSI) is one of the comprehensive quantitative methods used to 

measure the stability of a financial system. According to Albulescu (2010), there are 

various reasons that justify that AFSI is an independent technique, complementary to 

others. Firstly, it can compare stability level between different periods and different 

financial systems. Secondly, it has numerous advantages such as high transparency, 

easier access to statistical data, simple calculation procedure and the likelihood to 

forecast financial stability level. 

 

 This study proposes the construction of an aggregate financial stability index 

(AFSI) for five South Asian economies, namely: Pakistan, India, Bangladesh, Nepal and 

Sri Lanka for the period 1980-2012. Similar to the methodology employed by Morris 

(2010) and Albulescu (2011), the AFSI involves the aggregation of sub-indices covering 

financial sector development, vulnerability and soundness. By itself, this is an important 

contribution because there is no study in existing literature that has developed an AFSI 

for South Asian economies. Further, the study applies panel data econometric techniques 

to highlight the relation between financial stability index and macroeconomic indicators 

of South Asian economies.  

 

 The following section of the study provides the literature for financial stability 

index. Section III shows development of AFSI for South Asian economies, Section IV 

depicts econometric analysis, Section V presents empirical results and their interpretation 

and final Section VI provides conclusion and policy analysis.  

 

II. Literature review 
 Financial stability is a multi-dimensional phenomenon which is difficult to 

quantify. However, policymakers, monetary authorities and researchers have developed a 

number of quantitative measures in order to evaluate the stability of financial system. For 

instance, Demirguc-Kunt and Detragiache (1998) and (1999) used a binary variable to 

represent the banking crisis which takes the value 1 when there is crisis and 0 when there 

is no crisis. They pointed out that financial integration increases the probability of interest 
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rate risk which can increase banking crisis. Kaminsky et al.  (1998) reviewed 28 studies 

that have used early warning indicators for currency crisis. They identified that 

international reserves, real exchange rate, credit growth, inflation, real income growth 

and external debt are the most important indicators in explaining banking and currency 

crisis. 

 

 Kaminsky and Reinhart (1999) studied banking and currency crisis in 20 

economies for the period 1970-1995. On the basis of noise to signal ratio, the authors 

found that real exchange rate, public deficit to GDP and stock prices are most important 

indicators of banking and currency crisis. Later on, Goldstein et al. (2000) and Rojas- 

Suarez (2001) follow the methodology of Kaminsky and Reinhart (1999) in their studies. 

The Swiss banking system constructed a composite stress index to measure the financial 

position of Swiss Bank. The index is regularly published in its annual report of financial 

stability. Indicators relating to bank profitability and capital base are combined with the 

index to measure the financial stress experience of banking sector (Hanschel and Monnin 

2005). Similarly, Geršl and Heřmánek (2006) reported an aggregate financial index for 

Czech National Bank. The index is published in financial stability report and based on 

IMF core financial soundness indicators.  

 

 Illing and Liu (2003) created a financial stress index for the financial system of 

Canada. Instead of using a bi-variate nature of indicators, they constructed a single 

measure of financial stress using indicators covering the banking sector, foreign exchange 

markets, debt markets and equity markets. Van den End (2006) proposed the financial 

system condition index (FSCI) for Netherland and 6 economies of OECD. The author 

used 7 potential indicators: interest rate, real effective exchange rate, real assets and stock 

prices, volatility of stock index as well as credit worthiness of financial institutions for 

the construction of index.  

 

 Cardarelli et al., (2008) of IMF calculated the financial stress index of 17 advanced 

economies of the globe. The authors used equal-variance weighted average method for 

the construction of single aggregate index by using various indicators relating to banking 

sector, stock market and international constraint. Later on, Balakrishnan et al. (2009) of 

IMF developed the financial stress index for emerging market using the methodology of 

Cardarelli et al., (2008). Albulescu (2010) constructed aggregate financial stability index 

of Romania. The author selected 20 individual indicators relating to financial sector 

development, vulnerability, soundness and foreign economic climate for the development 

of index. The author examined the robustness of the index to different measures of 

macroeconomic environment and developed a stochastic simulation model to analyze the 

future trends in AFSI for the Romanian banking system. In another study, Albulescu 

(2013) measured the financial stability of Euro area by constructing aggregate financial 

stability index. 

 

 Morris (2010) using banking sector data developed aggregate financial stability 

index of Jamaica. The author selected various microeconomic, macroeconomic and 

international indicators of banking sector performance to form a single measure by 

assigning equal weight to each sub-index. The author also noted that the index is 

sensitive to the movement in key macroeconomic indicators. Cheang and Choy (2011) 

developed the aggregate financial stability index for the banking sector of Macao under 

the framework of an early warning system. The aggregate index describes that Asian 
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financial crisis; economic recession and recent financial tsunami deteriorate the financial 

stability of Macao. 

 

III. Aggregate Financial Stability Index for South Asian Economies  
 Financial researchers have employed several techniques to assign weight to the 

variables included in the index. Morris (2010) demonstrated that researchers are heavily 

relied on econometric analysis to assign the weight to the variables that construct the 

index. Gersl and Hemanek (2006), Van den End (2006), Allen and Wood (2006) in the 

construction of stability index found that the difference between equal weighting and 

weighting by econometric analysis is small. This study utilizes the variance equal 

weighting method for the construction of aggregate index. 

 

 For South Asian economies, 15 individual indicators are selected for constructing 

the AFSI. These indicators are classified into three categories: financial market, banking 

market and vulnerability indicators (see Table-1). Annual data for the period 1980-2012 

is taken from World Bank financial structure dataset, International Financial Statistics of 

IMF, State Bank of Pakistan, Reserve Bank of India, Central Bank of Bangladesh, 

Central Bank of Sri Lanka, Nepal Rastra Bank and from various financial stability 

reports. 

 

Table 1: Financial Stability Indicators 
Individual Indicators Expected impact on 

financial stability 

(i ) Financial market indicators    

Domestic credit to GDP (%) 
m1X  + 

Interest rate spread 
m2X  - 

Stock market capitalization to GDP (%) 
m3X  + 

(ii) Financial vulnerability indicators  

Fiscal deficit (% of GDP) v1X  - 

Current account deficit (% of GDP) 
v2X  - 

Real effective exchange rate (change) 
v3X  - 

Public debt to GDP ratio 
v4X  - 

International reserve to import ratio 
v5X  + 

Non-government credit to total credit 
v6X  + 

M2 to Foreign exchange reserve ratio 
v7X  + 

M2 multiplier v8X  + 

(iii) Financial Soundness indicators  

Return on assets 
f1X  + 

Bank capital to asset ratio 
f 2X  + 

Liquid asset to total asset 
f 3X  + 

Bank regulatory capital to risk weighted assets 
f 4X  + 
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 The financial market indicators measure financial deepening of South Asian 

region. The first indicator is ‘domestic credit to GDP’. The higher value of this indicator 

represents more developed and more mature financial system. The second indicator 

‘stock market capitalization to GDP’ measures the development and the magnitude of 

capital market. ‘Interest rate spread’ is the final indicator and is the difference between 

lending rate and deposit rate. The upward trend in interest rate spreads indicates the high 

profitability of banking system but at the same time it gives signals of alarming situation 

that this sector has immature and poorly developed. The high value of interest rate spread 

can give indication of financial instability period when financial institutions start to adopt 

additional protection measures to overcome potential risks. 

 

 Indicators included in financial vulnerability index measure macroeconomic 

condition and funding structure of banking institutions. The sound macroeconomic 

conditions capture the soundness of financial system and its capability against potential 

shocks. ‘General budget to GDP ratio’ is the first indicator in this category that represents 

the macroeconomic stability. The high value of budget deficit has negative impact on 

sustainable economic growth and investment decision. The second macroeconomic 

indicator is ‘current account deficit to GDP’. Deficit in current account disturbs 

macroeconomic stability and in turn affect financial stability. A high value of current 

account deficit indicates that the economy consumption level is greater than its 

production and it needs foreign borrowing to fulfill consumption requirements. If the 

flow of foreign borrowing is disturbed due to certain reasons, the financial system shows 

distress and become vulnerable. ‘Inflation’ is the third indicator in this category. Stability 

in price level always remains the fundamental objective of central banks. A stable price 

level is necessary for financial stability and increasing investors’ confidence. 

 

 The fourth indicator is ‘change in real effective exchange rate (REER)’. The high 

volatility in exchange rate demands major correction in the fluctuation of exchange rate 

which negatively affect the financial market stability. The next indicator is ‘public debt to 

GDP’ that can distrub governmnet balance sheet and can influence future fiscal cost. 

High levels of debt can also affect policies designed to mitigate higher inflation rates. In 

general, if debt is too high, the international investors lose confidence in country’s 

credibility, which could result in higher difficulties in refinancing governmnet debt and in 

turn lead to wider financial instablity. 

 

 ‘International reserve to import ratio’ is the next indicator and high value of this 

ratio is a major device for handling domestic financial instablity as well as exchange rate 

instability in the wave of increasing global financial libalization. ‘Non-governmnet credit 

to total credit’ ratio reflects bank funding to private sector and its use for productive 

investment projects. The second last indicator is ‘M2 to foreign exchange reserves’. The 

excess growth of money supply over foreign reserves gives indication of reserves 

inadequacy. The last indicator in this category is M2 multiplier and is defined as ratio of  

M2 to monetary base. The value of money multiplier indicates how much expansion in 

money supply can be observed through the increase in monetary base by the banking 

system. 

 

 The banking system fragility can be measured by analyzing the financial 

soundness indicators proposed by the IMF and used by various international financial 

institutions to access the  soundness of  financial sytem. The first soundness indicator is 
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‘return on assets’ (ROA). The high value of this indicator indicates the profitability and 

efficiency of banking system and low value represenets the fragility of banking sector. 

The profitability of banks can reduce the extent of risk on the financial market.  

 

 The second indicator is ‘bank capital to asset ratio’ measure the capitalization level 

of banking system. The next indicator is represented by ,the ratio of liquid asset to total 

assets’. This indicator provides signals about financial system instability because an 

unstable financial system does not meet the liquidity requirement. The final indicator in 

this category is  “regulatory capital to risk weighted assets ratio”. This indicator does not 

only represent the structure of banking  sector  capitalization but also provide most 

important information relating to banking institutions’ solvability (balance sheet). 

 

 The above mentioned individual indicators are available on a yearly basis. Before 

combining all the individual indicators in to one single aggregate index, it is necessary to 

be put on a common scale. For this purpose, all individual indicators are normalized so 

that they have common variance. Various methods are used for normalization but 

statistical normalization and empirical normalization are most frequently used in the 

construction of aggregate index.  

 

 The statistical normalization procedure converts indicators into a common scale 

with a mean of zero and variance of one.  Zero mean value of indicators eliminates the 

problem of aggregation distortions arises due to differences in indicators’ mean. Standard 

deviation is used for scaling the indicators. Thus, an indicator with highest value can put 

a greater effect on composite indicators.This might be desirable if it is thought that an 

extremely good result based on  few indicators is better than lot of average scores. The 

range between maximum and minimum indicators depends upon the values of 

normalized indicators. 

 

 Statistical normalization is computed by applying following formula: 

( )
.......................(1)t

t

X X
Z

S


  

 
tZ  is called standard normal distribution with zero mean and unit variance, N (0, 

1). tX  is the value of indicator at time t. X and S  is the value of mean and standard 

deviation respectively of indicator x  analyzed in the period t. All individual indicators 

are normalized so that a positive value indicates improvement in financial stability and 

negative value indicates deterioration in financial stability. 

 

 After normalization, the indicators are combined into a single index. We have 

assigned equal weight to all potential indicators in order to calculate the composite 

indices of financial market, financial vulnerability and financial soundness index.  Equal 

importance is to be given for each individual indicato in sub-indices. This is the  most 

common weighting method used in the relevant research. 

 

 The normalized indicators are then combined into their respective  sub-indices 

using the folowing formulas: 
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Finally, the aggregate financial instability index is derived as follows: 

AFSI = 3m 9 4
..............(5)

15

V f   

 

 In constructing the AFSI equal weights are assigned to each individual indicator 

while unequal weights are assigned to sub-indices. Most heavily weights are assigned to 

vulnerability index and the least weights to financial markets. Vulnerability index 

receives highest weights because it captures a wide range of risks in macroeconomic 

environment and bank specific factors. 

  

 Figure-1 shows the trends in AFSI of South Asian where positive values indicate 

the periods of financial stability and negative values indicate the opposite case. 

 

Figure 1: AFSI for South Asian Region 

 
 

IV. Econometric Analysis 
A. Variables Selection and Data Sources 

 Like Demirguc-Kunt and Detragiache (1998) and (1999), we have selected some 

key macroeconomic variables to examine the performance of AFSI in response to 

changes in macroeconomic condition. These variables are: economic growth rate, 

inflation, foreign direct investment (FDI) and external balance on goods and services. 

Table-2 describes the description of variables and their data sources. 
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Table 2: Description of Variables and their Data Sources 
Variables Description Data Source 

 

EG     Growth of Gross Domestic Product (annual % 
growth) used as a proxy for economic growth 
rate 

World Development 
Indicators, World Bank 

INF                 Consumer Price index (annual % growth) 
used as a proxy for inflation  

World Development 
Indicators, World Bank 

FDI Foreign Direct Investment Inflow (% of GDP) World Development 
Indicators, World Bank 

EXB External Balance on Goods and Services (% 
of GDP) 

International Financial 
Statistics, IMF  

 

B. Panel Data Methodology 

Unit Root Tests 

 The first step in panel data analysis is to check the integrated properties of the 

underlying variables. Two different panel unit root tests such as IPS developed by Im et 

al., (2003) and LLC test developed by Levin et al., (2002) are applied for this purpose. 

IPS test allows a heterogeneous autoregressive unit root process across cross-sections by 

testing a statistics based on the average of the individual ADF statistics. In contrast, LLC 

test imposes homogeneity on the autoregressive coefficient that indicates the presence or 

absence of unit root problem while the intercept and the trend can vary across individual 

countries.  

 

 IPS and LLC tests is based on the assumption that the cross-sections are 

independent. However, for variables like economic growth, financial stability, FDI and 

external balance of goods and services cross-sectional dependence is likely to be possible 

because of regional and macroeconomic linkages that manifest themselves through (i) 

global financial crisis from 2007 onwards or (iii) local spillover effects between 

countries. Recently panel data econometric literature has turned its attention towards 

testing for and correcting cross-sectional dependence problem. 

 

 To test for cross-sectional dependence, the Pesaran (2007) and Freidman (1937) 

cross-sectional dependence (CD) tests are employed. The null hypothesis of the test is 

cross-sectional independence. The results of cross-sectional independence tests are 

provided in Appendix Table-I. The null of cross-sectional independence is rejected in our 

present case. Pesaran (2007) argued that when cross-sectional dependence is high, IPS 

and LLC tests tend to over reject the null hypothesis. More recently some panel unit roots 

tests have been developed that relax this independence assumption. Among them the 

most commonly used test is the cross-sectional Augmented Dickey-Fuller (CADF) test of 

Pesaran (2007). CADF test is based on the IPS test, allows for the cross-sectional 

dependence to be caused by unobservable factors, and is valid for both unbalanced panel 

and balanced panel. 

 

Panel Cointegration 

 Pedroni (1999, 2001) panel cointegration tests are employed to examine 

cointegration relationship between variables. Pedroni (1999) uses the following 

cointegration equation: 

, 1 1 , ,........... .......................(6)i t i i i i t mi mi t itx t Z Z           
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 Where x and Z are assumed to be integrated of order one. Pedroni proposes two 

sets of test statistics: (i) a panel test based on the within dimension approach also called 

panel cointegration statistics. Under this approach, four statistics are calculated: the panel 

ν-, rho-, PP- and ADF statistics; and (ii) a group test based on the between dimension 

approach also called group mean panel cointegration statistics. Under this approach, three 

statistics are calculated: the group rho-, PP-, and ADF statistics. In the presence of cross-

sectional dependence, Pedroni (2004) suggests to include common time dummies to 

eliminate this effect. Pedroni (2004) further noted that the panel ADF statistics and group 

ADF statistics provide the strongest evidence of cointegration in case of small sample 

size. 

 

Cointegration Estimates 

 When all the variables are co integrated, the next step is to estimate the associated 

long-run cointegration parameters. Fixed effect, random effect and GMM method could 

lead to inconsistent and misleading coefficients when applied to co integrated panel data. 

For this reason, we estimate the long-run by using fully modified OLS (FMOLS) 

developed by Pedroni (2000, 2001). Following Pedroni (2001), FMOLS technique 

generates consistent estimates in small samples and does not suffer from large size 

distortions in the presence of endogeneity and heterogeneous dynamics.  The panel 

FMOLS estimators for the coefficient β are defined as:  
1

1 2 *

1 1 1

ˆ ˆ( ) ( ) ..............(7)
N T T

it it it i

i t t

N y y y y z T 





  

   
      

   
  

 

 

 For robustness check, we have applied pooled mean group (PMG) technique 

developed by Pesaran et al. (1999). Pooled mean group (PMG) estimator technique 

consists of averaging separate estimates for each group in panel. This technique provides 

consist estimates of the parameters’ averages (Pesaran et al.,1999). It allows the short-run 

coefficients to differ across groups while long-run parameters to be equal between 

countries. Hausman test is applied to test the null hypothesis of homogeneity in the long-

run coefficients. 

 

 The choice of lag length may be confirmed by the Akaike Information Criterion 

(AIC) or Schwarz Bayesian criterion (SBC) in this specification. With a maximum of one 

lag, the ARDL (1, 1, 1, 1, 1, 1) model presented by Pesaran et al. (1999) is as follows: 

1 10 11 1 20 21 1 30

31 1 40 41 1 ............(8)

it i i it i it i it i it i it i it

i it i it i it it

AFSI AFSI EG EG INF INF FDI

FDI EXB EXB

      

   

  

 

       

  
 

 

 The corresponding error correction equation is given below:  

1 1 2 3 4 11

21 31 41

(ln )

............(9)

it i it oi i it i it i it i it i it

i it i it i it it

AFSI AFSI EG INF FDI EXB EG

INF FDI EXB

      

   

         

     
 

 

 
i  are the long run coefficients and Δ is the first difference operator. 

i  is the 

error correction term that represents speed of adjustment from short-run equilibrium to 

long-run dynamics? This term must be negative and statistically significant for the return 

of variables to long-run equilibrium.  
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Causality Analysis 

 To test causality, we have employed the panel causality test developed by 

Dumitrescu and Hurlin (2012). This test is a simplified version of Granger (1969) non-

causality test for heterogeneous panel data models with fixed coefficients. It takes into 

account the two dimensions of heterogeneity: the heterogeneity of regression model used 

to test the Granger causality and the heterogeneity of the causality relationships. We 

consider the following linear model: 

( ) ( )

, ,

1 1

.................(10)
M M

m m

it i i i t m i i t k it

m m

z z y    

 

      

 In above equation, y and z are two stationary variables observed for N individuals 

in T periods. (1) ( )( ,......., )m

i i i     and the intercept term 
i  are assumed to be fixed in the 

time dimension. This test allows the autoregressive parameter ( )m

i  and the regression 

coefficients ( )m

i  to be varied across cross-sections. Under the null hypothesis, this test 

assumes that there is no causality relationship for any of cross-section of the panel. This 

assumption is called the Homogenous Non-Causality (HNC) hypothesis, which is defined 

as: 

0 : 0 1,2,.......,i iH N     

 The alternative hypothesis is called as Heterogeneous Non-Causality (HENC) 

hypothesis: 

1

1

: 0 1,2,.......,

0 1,.......,





  

   

a i i

i i

H N

N N

 

 Average value of Wald statistics ,

HNC

N TW  is proposed to test Homogenous Non-

Causality (HNC) hypothesis. 

 

V. Results and Interpretation 
 Table 3 and 4 displays the results of IPS, LLC and CADF panel unit root tests at 

level and first difference with intercept, and with both intercept and trend. The results 

show that each selected series is non-stationary in its level form and stationary in its first 

difference form in South Asian countries. On the basis of these results, we may conclude 

that all selected variables ( , , , , )it it it it itAFSI EG INF FDI EXB are integrated of order one, I (1). 

 

Table 3: IPS and LLC Panel Unit Root Test Results 
Variables At level At 1

st
 Difference 

i  
P-value 

t  
P-value 

i  
P-value 

t  
P-value 

IPS Unit Root Test 

itAFSI  
0.986 0.838 0.141 0.556 -5.288 0.000 -4.164 0.000 

itEG  
-0.494 0.310 -0.829 0.203 -8.828 0.000 -7.724 0.000 

itINF  
-1.144 0.126 0.162 0.564 -7.367 0.000 -6.709 0.000 

itFDI  
-0.703 0.240 0.078 0.531 -5.469 0.000 -4.108 0.000 

itEXB  
0.124 0.549 2.000 0.977 -3.703 0.000 -4.432 0.000 

LLC Unit Root Test 

itAFSI  
1.092 0.862 0.636 0.737 -5.504 0.000 -3.664 0.000 
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itEG  
-0.276 0.390 0.857 0.804 -11.43 0.00 -9.915 0.000 

itINF  
1.657 0.951 1.412 0.921 -5.761 0.000 -2.900 0.002 

itFDI  
-0.319 0.374 1.392 0.918 -3.283 0.000 -5.813 0.000 

itEXB  
1.657 0.953 1.412 0.921 -5.761 0.000 -5.820 0.000 

Note: 
i  represent intercept and

t represent intercept and trend. 

 

Table 4: CADF Panel Unit Root Test Results 
 

Variables 
At level At 1

st
 Difference 

i  
P-value 

t  
P-value 

i  
P-value 

t  
P-value 

itAFSI  
-1.895 0.392 -1.607 0.969 -4.038 0.000 -4.021 0.000 

itEG  
-1.747 0.532 -2.332 0.508 -4.322 0.000 -4.310 0.000 

itINF  
-2.271 0.121 -2.591 0.262 -4.913 0.000 -4.986 0.000 

itFDI  
-1.524 0.729 -1.393 0.992 -3.358 0.000 -3.389 0.000 

itEXB  
-1.567 0.694 -2.661 0.207 -2.878 0.004 -3.299 0.007 

Note: 
i  represent intercept and

t represent intercept and trend. 

 

 The results of Pedroni panel cointegration tests are reported in Table 5.  Estimated 

results of seven statistics show that the null hypothesis of no cointegration is rejected in 

most cases. Therefore, AFSI, economic growth, inflation, FDI and external balance on 

goods and services are co integrated in our selected panel of South Asian countries for 

the period 1980-2012.  

 

Table 5: Pedroni Panel Cointegration Test Results 
Models Statistics P-value Statistics P-value 

No Trend Trend 

Panel υ-statistic -0.520 0.698 -1.008 0.843 

Panel σ-statistic -0.272 0.393 -0.555 0.289 

Panel ρρ-statistic -1.730 0.042 -2.790 0.002 

Panel adf-statistic -1.655 0.049 -1.903 0.028 

Group σ-statistic 0.425 0.698 0.056 0.477 

Group ρρ-statistic -1.984 0.023 -3.534 0.000 

Group adf-statistic -1.779 0.037 -1.888 0.029 
  

 The results of FMOLS displayed in Table 6 show that by taking AFSI as 

dependent variable all coefficients are statistically significant. Estimated results show that 

economic growth and FDI are positively related with AFSI and implies that one 

percentage point increase in economic growth and FDI increases financial stability by 

0.100 percent and 0.157 percent respectively. The sign of inflation and external balance 

on goods and services are found to be negative show that one percentage point increase in 

INF and EXB adversely affect the stability of financial sector. These are the standard 

results found in empirical literature. 
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Table 6: FMOLS Test Results 
Variables 

itEG  itINF  itFDI  itEXB  

Coefficient 0.100 -0.019 0.157 -0.043 

P-value 0.000 0.056 0.011 0.000 
 

 Table 7 reports the results of long-run and short-run coefficients linking AFSI and 

macroeconomic variables. We give more preference to the results obtained from PMG 

estimator due to its advantage in terms of consistency and efficiency over other panel 

error correction estimators. For comparison purpose, we also display the results of mean 

group (MG) and dynamic fixed effect (DFE). PMG results show that AFSI is positively 

and significantly related to economic growth and FDI and negatively and significantly 

related to inflation and external balance on goods and services in Long-run.  These results 

validate the findings of FMOLS. Hausman test is applied to test the null of homogeneity 

across countries based on the comparison between PMG and MG estimators. Table 7 also 

presents the Hausman test statistics and corresponding P-value.  The homogeneity 

restriction is not rejected jointly for all parameters. Hence, the PMG technique is 

appropriate for the estimation of long-run coefficients for South Asian panel. 

 

 The error correction term ( 1itEC  ) shows correction from short-run to long-run 

dynamics, when there is homogeneity in AFSI, EG, INF, FDI and EXB in South Asian 

countries. 1itEC  has negative sign and is significant at 1% level in all estimated models. 

This result shows that there is an adjustment dynamic from short-run to long-run 

equilibrium in financial stability and macro-economic variables relationship across South 

Asian countries. In short-run, only the coefficients of economic growth and FDI are 

found to significant. 

 

Table 7: PMG, MG and DFE Results 
 

Variables 
PMG MG DFE 

Coefficient P-value Coefficient P-value Coefficient P-value 

Long-run Coefficients 

itEG  0.043 0.050 0.076 0.119 0.062 0.066 

itINF  -0.026 0.043 -0.009 0.596 -0.019 0.216 

itFDI  0.288 0.000 0.266 0.007 0.283 0.001 

itEXB  -0.024 0.099 -0.041 0.073 -0.051 0.001 

Short-run Coefficients 

1itEC 
 -0.413 0.000 -0.537 0.000 -0.403 0.000 

itEG  -0.016 0.002 -0.021 0.163 -0.013 0.201 

itINF  0.005 0.299 0.0004 0.954 0.0008 0.878 

itFDI  -0.171 0.009 -0.223 0.025 -0.051 0.300 

itEXB  -0.005 0.711 -0.009 0.034 0.016 0.340 

1itEXB   -0.016 0.425 -0.016 0.332 -0.013 0.168 

Constant -0.130 0.000 -0.363 0.047 -0.271 0.010 

Hausman Test 1.48 0.830 

Dynamic specification: ARDL (1, 1, 1, 1, 2) 

 
 



Samia Nasreen, Sofia Anwar, Hina Shahzadi  157 

 After finding the marginal impacts of economic growth, inflation, FDI and 

external balance on goods and services on AFSI, we apply the Dumitrescu and Hurlin 

(DH) causality tests to examine the direction of causality between the variables.  The DH 

test of causality is applied on first difference series because all the variables are stationary 

at first difference i.e. I (1).   Empirical results of DH causality tests reported in Table 8 

unable to find any evidence of causality in South Asian Panel. However, we have also 

applied DH causality test at level series to confirm any evidence of causality between 

financial stability and macroeconomic variables in South Asian region. The results are 

presented in Appendix, Table-II. 

 

 The results of DH causality at level reveal the feedback hypothesis between AFSI 

and FDI. In other words, AFSI causes FDI and in resulting, FDI causes AFSI. The result 

further supported unidirectional causality running from AFSI to external Balance. The 

neutral effect exists between income growth and AFSI and the same is true for inflation 

and AFSI mean no causality is found between these variables in the sample of South 

Asian countries. 

 

Table 8: The Result of DH panel causality Test at 1
st
 Difference 

Direction of Causality 
,

HNC

N T
W  ,

HNC

N T
Z  P-Value 

it itEG AFSI  0.364 -0.986 0.324 

it itAFSI EG  0.797 -0.387 0.698 

it itINF AFSI  0.669 -0.564 0.572 

it itAFSI INF  1.821 1.030 0.302 

it itFDI AFSI  1.249 0.238 0.811 

it itAFSI FDI  1.022 -0.075 0.940 

it itEXB AFSI  1.238 0.223 0.822 

it itAFSI EXB  0.309 -1.063 0.287 

 

VI. Concluding Remarks and Policy Implications 
 The objective of current study is to build an AFSI for the financial system of South 

Asian countries using annual data for the period 1980-2012. The AFSI is a 

comprehensive measure of financial stability that combines various indicators relating to 

financial sector development, vulnerability and soundness. The aggregate index 

successfully shows the performance of financial sector over the sample period. 

Econometric analysis is also conducted using country specific and panel data analysis 

techniques to confirm the effect of key macroeconomic indicators on financial sector 

stability. 

 

 Our result indicates that all variables are integrated at I (1) and cross-sectionally 

dependence. The Pedroni panel cointegration technique is applied to test for cointegration 

between panel series. Panel cointegration tests confirm the long-run relationship between 

financial stability and macroeconomic variables. The FMOLS and PMG estimation 

analysis shows the contribution of economic growth and FDI in the development of 

financial sector. However, causality analysis failed to find any evidence of causality 

between selected macroeconomic indicators and AFSI. 
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 Our estimated results contain four practical interpretations. First, South Asian 

countries need to attain sustainable level of economic growth to achieve systematic 

financial stability because a low economic growth can increase the likelihood of potential 

threats to banking sector. Second, our results indicate that high rate of inflation is a risk to 

the stability of financial sector. Thus, a strict monetary policy that controls inflation at a 

desirable level is beneficial from financial sector stability. Third, entry of foreign banks 

should be encouraged both in the public and private level. Entry of foreign banks can 

increase competition and putting pressure on local authorities to reform the institutional 

environment for banking activities. Fourth, consistent trade imbalances can lead to crisis 

when they create fragile national balance sheets.  So, there is a need to overcome trade 

imbalances in South Asian countries by encouraging domestic production and curtailing 

the flow of imports. 
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Appendix 
 

Table I: Results of Cross-sectional Independence Tests 
Test statistics Statistics P-value ABS 

Pesaran 3.010 0.002 0.211 

Friedman 50.973 0.000 0.243 

 

Table II: The Result of DH panel causality Test at level 
Direction of Causality 

,

HNC

N T
W  ,

HNC

N T
Z  

P-Value 

it itEG AFSI   0.944 -0.180 0.856 

it itAFSI EG   1.520 0.620 0.535 

it itINF AFSI   0.470 -0.840 0.400 

it itAFSI INF   0.765 -0.429 0.667 

it itFDI AFSI   3.642 3.572 0.000 

it itAFSI FDI   3.995 4.063 0.000 

it itEXB AFSI   1.575 0.697 0.485 

it itAFSI EXB   2.457 1.924 0.054 

 

 


