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Abstract
This paper using the data from 1990 to 2016 and studies the long and short-run relationship between the "Expected years of schooling", "family income" and "family size". The Vector-Error Correction approach used for the study of the long and short-run relationship between the “expected years of schooling”, “family income” and “family size”, the Johansen Cointegration test and Granger casualty Wald test is applied to confirm the results. This study notes that the long-run relationship exists between "expected years of schooling", "family income" and "family size" in the context of Bangladesh with the proof from the significance level of the Granger-Wald test. Using the VECM and this paper revealed that the "expected years of schooling" has long run relationship with "family income" and "family sizes". Outcomes confirm that we can expect the future action of the “expected years of schooling” by examining the trends of “family income” and “family size” variables.

1. INTRODUCTION


By education, we mean education of the illiterate section of our country. Education aims at giving knowledge of words to the illiterate intending to making them informed and responsible citizens capable of study, addressing and solving easy calculations. It is education that makes people know what is right and what is wrong and makes them conscious of their rights and duties. As famous revolutionary leader Nelson Mandela stated that, “Education is the most powerful weapon which you can use to change the world”[footnoteRef:1]. [1:  https://www.brainyquote.com/topics/education] 

To speak in general terms, education is of two kinds- formal and informal. The formal makes the learners eligible for work aimed at social success and following aims at making a man. Every man has some natural qualities which need brush and polish. What improves and magnifies them is rightly called informal education. It trains the mind, expands the vision and regulates the course of life. Informal education is never sorted out, has no set goal regarding learning results and is never purposeful from the student's point of view. People are battling to climb the professional bureaucracy, proceed to secretly update their efficiency by working at informal learning like short online courses, crash courses, workshops and so forth. Informal education yields more noteworthy learning satisfaction and frequently prompts improved imagination and advancement.
We are only focusing on formal education because of the importance of formal education in the present age must not be ignored. Ours is an age of technology and industrial civilisation. It is an age of effort in all spheres of human actions. In this age of technology, education does not mean merely learning things from books and being able to remember enough to answer questions. Education has become practical. It concerns itself more with creating scientists, doctors, engineers and technicians rather than speculators. The food problem is now the only problem that people have got to solve. First, let there be food for the belly, then other things. Hence considerations for material progress and the importance of formal education should be given due emphasis.
Educational platforms are divisions of formal education, including pre-primary education, primary education, secondary education and higher education. Recognise educational platforms as years of schooling in its International Standard Classification of Education system (ISCED), from pre-primary education to Higher education first declared by The United Nations Educational, Scientific and Cultural Organization (UNESCO). UNESCO's International Bureau of Education has an enormous database of each countries education practices and their platforms. Some of the economic factors that influence the years of schooling in our country are the parent’s educational attainment, family structure, family income, geographical location, gender and so forth. These may considerably impact the years of schooling for children.
At present, Bangladesh is categorised as a least-developed country (LDC) but has made significant progress in attaining the objective of becoming a middle-income country. [footnoteRef:2]According to the IMF, Bangladesh's economy is the second fastest growing major economy of 2016, with a rate of 7.1%. The revolution of the Bangladesh economy in the last two decades not has only accelerated its economic growth but has also improved the status of its development indicators. The HDI value of Bangladesh in 2017 was 0.608 which placed the country in the moderate human development group and positioning it at rank number 136 out of 189 countries. HDI value of Bangladesh worth improved from the year 1990 to 2017, a growth of 57.1 per cent[footnoteRef:3].  [2:  Devnath, Arun. "Record Exports Seen Rising as Bangladesh Woos U.S. Consumers". www.bloomberg.com/asia.]  [3:  Human Development Indices and Indicators: Briefing note for countries on the 2018 Statistical Update. Bangladesh, UNDP.] 

According to United Nations International Children's Emergency Fund (UNICEF) as income disparity increased following 1971, earnings in families with kids declined comparably to families with no kids. Income disparity within both groups increased clearly. The most impoverished families with teenagers noticed essentially no increase in living standards for the last four decades. UNICEF stated that kids from marginal families do not perform as much well in social stages than their higher class families. In Bangladesh, the simple correlation between salary and educational outcomes has not discovered yet.
According to UNDP, children from large families drop out of full-time schooling much earlier, than their more well-off counterparts. Thus, this relationship between family size and educational attainment is essential but very little evidence of recent research which explored this area can find. The figure shows the improvement in expected years of schooling in SAARC countries below. Between 1990 to 2017, expected years of schooling in Bangladesh improved by 5.8 years, in Afghanistan schooling developed by 7.8 years, schooling in Bhutan also raised by 6.9 years, in India years of schooling enhanced by 4.7 years. Again, in the case of Sri Lanka, Maldives and Pakistan HDI have increased by 2.6, 4.1, and 4.0 years.


Figure: Expected years of schooling trends in South Asian countries 1990-2017

In the ongoing decades, Bangladesh has made some considerable advancement; for instance, life expectancy at birth in Bangladesh has increased by 0.32 years every year on usual. According to, UNICEF, literacy rate among the children is accumulating, the number of dropouts reduced, and involvement in a workforce with advanced education satisfied in Bangladesh. Widespread advancement in increasing costs of education tells that investment in children’s schooling viewed as the crucial part of the nation’s economic improvement. Children’s educational schemes are costly and long-term projects and must be more important than other potential development tasks to make sure the welfare of civilisations.
This paper targets to recognise the influence of a family’s income and size on children’s expected years of schooling and formulates a plan for improvement.

2. LITERATURE REVIEW

Most of the research papers have conducted to determining to spend on education or to get a quality education in life and suggested policy consequences that how the education advancement rises from those sectors. Few papers also provided with some discussion about improving the child’s literacy position and include them into the mainstream financial events to qualify as a complete person. This paper summarises some of those papers below:

Islam (2014) emphasised that the Education system should be more concerned about the education period and the financial system of family as well as the productivity of a country. The theoretical background of the study explained through the qualitative method which explains the relationship between the present education system with various social factors, and one of them is the financial budget of the family. The investment in education using financial budget maximise the learning time of an individual. Thus, the quantitative method has implications for the current study since the family background is related to family income as emphasised by Blanden and Gregg (2004).
Moreover, Blanden and Gregg (2004) proposed another little concept on advanced education maintaining is the result of family background or family size. Confirmation from the UK shows that low income does not have an independent effect on children’s educational outcomes after adjusting for other fundamental aspects of large family size. Here, the family size point toward expected years of schooling. This paper also has the result of this task.
Empirical studies revealed different findings on the relation between family income and years of education. For instance, Ahmed et al. (2007) employed an empirical framework using Johansen Co-integration method to investigate the long-term relationship between Indian education period and family income. Ahmed et al. (2007) stated that the family income extensively supports the schooling with banking loan facilities. Moreover, Islam (2014) and Qureshi (2012) further explained the different types of loans from different banks that have a mixed impact on schooling at the family level.
Contrary to Ahmed et al. (2007) and Qureshi (2012) findings, Prodhan (2016) argued that loan facilities do not contribute to spreading out years of schooling. Prodhan (2016) explained that the source and demand of the loan are statistically significant but the association between income distribution and years of schooling reflect a slight negative and insignificant relationship. Hence, this paper concluded that family income distribution on schooling facilities makes a significant contribution to schooling but to enhance the period of education.
Using the qualitative method, Taylor (2016) stated that small families could play an auxiliary role to achieve advanced education with their limited income in Africa. He further noted that non-government bank loans could only encourage solvent people to get an advanced education.
Zhao et al. (2008) investigated the relation between average years of schooling and government funding for the period 1991-2008. They contended a positive relation between average years of schooling and administration funding level in the US background. Further, they stated that the financial support for the family justified through its significant contribution to the individual’s average years of schooling. They also stated that expected years of schooling should investigate further.

Moreover, Heilig et al. (2011) examined the relationship between years of schooling and family income and findings revealed that income distribution to an individual’s education at the family level is significant in explaining the HDI progress in the US context. Further findings revealed that Government funding, student allowances, and single-family education loans are most significant for advanced education.
Santibanez et al. (2005) studied the relationship between household income and investment on education in Mexican context and the findings revealed a unidirectional causality from investment on education to the family level income in the short run.
Malik (2013) studied the impact of family structure on educational advance. The findings revealed a negative relationship between family structure and progressive education for an individual at the family level in India.
Kingdon (2017) investigated the relationship between family size and schooling years in 25 emerging states in India. Her findings revealed a mixed combination of schooling years, family structure and other factors but a robust positive relationship has emerged when there is a high level of Income distributions from the Family or government level. Hence, the empirical literature clearly shows that the Bank or government is playing a crucial role in an economy by providing education loan or transfer payments (Zhao et al., 2008; Qureshi, 2012).
Ashraf et al. (2016) also consider whether family income fluctuations have an impact on child educational outcomes in Pakistan. He also noted that if people put away the question of family size, salary at a point in time can be a significant thought of temporary and permanent mechanisms.

The different experimental pieces of scant evidence in other countries and the scarcity of studies conducted in the Bangladesh context provide the foundation for this study. Therefore, to report the collected works gap, the author of this study attempts to examine the influence of family size on years of schooling at the family level in Bangladesh. Also, the aim in this paper is to tell the evidence on the effect of family income on years of schooling and to explore Bangladesh data using the Time-series approach.

3. METHODOLOGY


This paper determinations to find if there is an influence of a family’s income and size on children’s expected years of schooling and if there is any problem then forms a view for correction. The methodology of this paper is conducted by quantitative analysis which contains ADF unit root test, Vector error correction approach, Cointegration test and Granger causality Wald test.

Type of Data and Data sources:  
This study worked on secondary data which is time series data from 1990 to 2016. For the quantitative research, the secondary data has obtained from WDI, UNDP and BBS.

Selected Variables for quantitative analysis:
This paper focuses on one component of HDI indicators which is, expected years of schooling. To understand the variation in the years of schooling, family income and family size have used as independent variables. This paper selects expected years of schooling with family size and income for quantitative analysis.

Model Specification:
To measuring the years of schooling, the model requirements are as follows:

(EYSt) = α0 + α1 (FINt) + α2 (FSIt) + Ut …… (I)

EYS = Expected years of schooling
FIN = Family income
FSI = Family size
Ut = Error term

In the above equation, α0 is the intercept; α1 and α2 are coefficients of the independent variables. The U denotes the error term, and t explains the period.





Description of variables:
	Variables
	Description

	Expected Years of Schooling
	Expected years of schooling is one of two education indicators in the estimation of the Human Development Index (HDI). Expected years of schooling based on years that a five-year-old kid will spend in schools all over his life. Expected years of schooling (EYS) have measured by the Human Development Report Office (HDRO) of the United Nations Development Programme (UNDP) since 1965 for all countries. The data for the variable of expected years of schooling has collected from the website of  Human Development Data which is generated by the United Nations Development Programme (UNDP)

	Family Income
	Average Family Income, which is the measure of a summary of aggregate family incomes. Family income measures commonly used in qualifying communities for government programs like Household income and Expenditure Survey (HIES) of the Bangladesh Bureau of Statistics since 1990 In Bangladesh. The data for the family income has collected from the Bangladesh Bureau of Statistics (BBS). BBS is the national statistics institution of Bangladesh.

	Family Size
	At the aggregate national level, family size measured by dividing the total family population by the number of families in the country. Family size has used in one of the World Development Indicators of the World Bank database. The data for the variable of family size has collected from the website of World Development Indicators (WDI). WDI is an international level database for various development indicators conducted by the World Bank.



Limitations of the research:
This research, however, is subject to literature limitation in the perspective of Bangladesh. This paper detects that no researcher accomplished analysis of these variables together on the expected years of schooling context yet.

4. ESTIMATION RESULTS


The exact result of this research from the estimation described step by step.

Augmented Dickey-Fuller Test:

Before building the model, all variables tested for the stationary level. Augmented Dickey-Fuller (ADF) tests conducted together with and without a trend and drift term. The results from table 2 in appendix confirm that all the series are I (1). In other words, unit root tests reveal that the dependent variable is I (1) and the independent variables are I (1). It also showed that no variables integrated into the series I (2) in this ARDL Bounds test. The order of integration is determined. From appendix table 3, F-statistic is higher than I (1) series, so there is Cointegration in the model. Now to establish a relationship either between or among the variables, a Cointegration test is necessary.

Johansen Cointegration Test:
This paper used Johansen’s technique with the aim of launch how many Cointegration equations exist between variables. The results from appendix table 4 show that the maximum eigenvalue statistic suggests the presence of one cointegrating equation among the three variables in the model at a 5% level. The test suggests that the set of cointegrated time series have an error-correction symbol, which reflects the long run adjustment mechanism. 
Zero and one maximum rank represent in table 4. From the value of the trace statistic for rank zero which means in zero Cointegration equation, 30.9555>29.68 so we can reject the null hypothesis because trace statistics are higher than the 5% critical value and that means there are Cointegration.
However, when we look at the null hypothesis one Cointegration equation, 12.70<15.41 we cannot reject our null hypothesis, which means that in this model there is one Cointegration equation. That also means there is 1 Cointegration among the variables or they have a long-run relationship. So now with 1 Cointegration, the VECM method is more appropriate than other methods for inspecting relationships in levels of variables. Here the maximum rank for null and alternative for table 4 given in the appendix:

	H0
	H1

	H0: 0 = there is no Cointegration among the variables.
	H1: 0 = there are Cointegration among the variables.

	H0: 1 = there is 1 Cointegration among the variables.
	H1: 1 = there is no Cointegration among the variables.






Vector-Error-Correction Model:

As this calculation has set up one cointegrating equation, a proper estimation system is a Vector Error Correction Model (VECM) which corrects to short-run changes in variables from equilibrium. Lag size measures also suggest the chosen of one lag for estimating VECM. The general form of VECM model used is:

ΔZt = α1 + α2 (ECTt-1) + α3ΔZt-1 + α4ΔXt-1 + Ut …… (II)

A vital factor in the estimation of the VECM model is the coefficient of the error correction term, (ECTt-1) which measures the adjustment speed of expected years of schooling to its equilibrium level. To begin the joint effect of variables, under VECM all those variables are taken as endogenous (ΔZ) and exogenous (ΔX), to establish the long and short run link between them. We applied a VECM model with one cointegrating calculation, and we calculate with OLS, a system of three separate equations, systematic by each variable. Short run and long-run effects take through individual coefficients of the separated terms. That takes effect while the coefficient of the VECM covers information about the prior values of variables influences the new values of the variables.
	VECM estimation result

	Variables
	coefficient
	Std. Err.
	z statistic
	Prob.

	_ce1
	-.1639783
	.1433725
	-1.14
	0.025**

	EYS
	.119486
	.2105988
	0.57
	0.570

	FIN
	.0000238
	.0001003
	0.24
	0.812

	FSI
	-.4047564
	.5503525
	-0.74
	0.462

	_cons
	.0743652
	.0648327 
	1.15 
	0.251


Dependent variable: Expected years of schooling (EYS). ***, **, and * are 1%, 5% and 10% significance level.

When EYS is the dependent variable, the _ce1 indicates as the adjustment coefficient or the adjustment speed or in other words the Error Correction Term (ECT). All variables hold lags one here. The _ce1 is the error correction term which contains the long-run information. The coefficient of ECT is negative which a good for the model is because it corrected the error and said that there is long-run causality. P-value is 0.025, so we can say that there are a long run cause and effect in the EYS equation at 5% per cent level. In other words, endogenous EYS develop long term causalities with exogenous. For FIN and FSI, both values are insignificant agreeing to p-value as values are higher than 10% significance level.


	VECM estimation result

	Variables
	coefficient
	Std. Err.
	z statistic
	Prob.

	_ce1
	-1126.364
	413.0496
	-2.73
	0.006***

	EYS
	-17.29853
	606.7257
	-0.03
	0.977

	FIN
	-.2092471
	.2889841
	-0.72
	0.469

	FSI
	2204.623
	1585.541
	1.39
	0.164

	_cons
	-2.16e-06
	186.78 
	-0.00
	1.000


Dependent variable: Family Income (FIN). ***, **, and * are 1%, 5% and 10% significance level.

When FIN is the dependent variable, the _ce1 indicates as the error correction term. Again the coefficient of ECT is negative which a good for the model. P-value is 0.006, so we can say that there are a long run cause and effect in FIN equation at 1% per cent level. In other words, FIN endogenous develop long term causalities with exogenous.

	VECM estimation result

	Variables
	coefficient
	Std. Err.
	z statistic
	Prob.

	_ce1
	-.140933
	.0576335
	-2.45
	0.014**

	EYS
	-.1201695
	.0846574
	-1.42
	0.156

	FIN
	-.0000604
	.0000403
	-1.50
	0.134

	FSI
	.0703209
	221233
	0.32
	0.751

	_cons
	-.0665384
	.0260617
	-2.55
	0.011


Dependent variable: Family Size (FSI). ***, **, and * are 1%, 5% and 10% significance level.

When FSI is the dependent variable, the _ce1 indicates as the adjustment coefficient. Again the coefficient of ECT is negative which a good for the model is because it is negative. P-value is 0.014, so we can say that there are a long run cause and effect in the FSI equation at 5% per cent level. In other words, FSI endogenous develop long term causalities with exogenous.


Now from the table below which contains Cointegration equation and we have seen the influence on expected years of schooling by family income and family size.

	Cointegration equation

	Variables
	coefficient
	Std. Err.
	z statistic
	Prob.

	_ce1
	-
	-
	-
	-

	EYS
	1
	-
	-
	-

	FIN
	.0002245
	.000034
	-6.61
	0.000***

	FSI
	-3.749201
	.3473976
	10.79
	0.000***

	_cons
	-25.01833
	 
	
	


Source: Authors own calculation in Stata. ***, **, and * are 1 per cent, 5 per cent and 10 per cent significance level.

In the long-run, for the Cointegration equation, the _ce1 is error correction term generated no value. We specified EYS as the dependent variable and FIN, FSI is independent variables. The independent variables show how much expected years of schooling affected by family income and family size variables. So, this paper establishes an equation that can define:
Expected Years of Schooling= 0.0002245 Family Income – 3.749201 Family Size
“Expected years of schooling” gives the coefficient value of 1. From the above result, if “family income” increases by 1% then “expected years of schooling” will increase by .00022 per cent. On the other hand, if “family size” increases by 1% then “expected years of schooling” will decrease by 3.7492 per cent.

Granger Causality Wald Tests:
Now, since three time-series variables are cointegrated here, so, causality exists, and this paper confirms its trend through the Granger Causality Wald test.
In the years of schooling equation, the excluded Regressors are merely telling us that the null hypothesis is that FIN does not run across the EYS, because p-value is very significant at 1% level. We are rejecting the null hypothesis. From the appendix table 5, we conclude that FIN granger causes EYS. For family size, FSI does not run across the EYS; we also are rejecting the null hypothesis because p-value is significant at 5%. FSI granger causes EYS. When we combine both Regressors, it means two variables granger cause EYS. Finally, we conclude that all the variables have cause and effect in the long-run and the equation is effective when EYS is dependent variable and FIN, FSI is the independent variables.
In the family income equation, the excluded Regressors are only telling us that the null hypothesis is that EYS run across the FIN because p-value is not significant. We do not reject the null hypothesis. Moreover, we conclude that EYS granger does not cause FIN. For family size, we also are not rejecting the null hypothesis because p-value is not significant. When we combine both Regressors, it means two variables do not Granger cause FIN. The equation is not valid when FIN is dependent variable and EYS, FSI is the independent variables.
In the family size equation, the excluded Regressors are only telling us that the null hypothesis is that EYS does not run across the FSI, because p-value is significant at 10% level of significance. We can reject the null hypothesis. So we conclude that EYS granger causes FSI. For family income, we are not rejecting the null hypothesis because p-value is not significant. However, when we combine both Regressors, it means two variables granger cause FSI at 5% level of significance. The equation is weak to influence when FSI is dependent variable and EYS, FIN is the independent variables.
This paper applied the Jarque-Bera test to identify the normality of the model. We can conclude from table 6 in the appendix that the value of chi-square 3.806 and p-value 0.70. However, the p-value is higher than 5% significance level. So; we can accept the null hypothesis (H0) of normality.
Lagrange Multiplier test performed with one lag to test on the serial auto-correlation of the residuals. The findings from table 7 depicted in the appendix indicate that there is no serial autocorrelation in the residuals at 5 per cent significant level.
The stability performed through Eigenvalue stability condition test. The results indicated in the appendix table 8 that the data are stable too. VECM fulfils stability condition. Because the modulus of for each eigenvalue is less than one, the estimations fulfil the eigenvalue stability condition. So the model is stable.

Discussions:
According to Long-run VECM results stated in the estimation results part, the family size has a significant adverse effect on expected years of schooling in Bangladesh at a 1% significance level. The family income also has 1% significant positive effect on expected years of schooling in Bangladesh. In this quantitative research, we have accumulated data from 1990-2016.We discovered in the long run “family income”, and “family size” is influencing “expected years of schooling” after executing some tests.

5. CONCLUSION AND RECOMMENDATIONS
This inquiry aims to explore the influence of family income and family size on expected years of schooling in Bangladesh. Few quantitative examinations are carried out in executing the objectives of the study. This study has ideas for policymakers, future researchers. The policymakers can improve approaches following the decisions of this study. For instance, if the condition is long-run, they should concentrate more on other variables that influence expected years of schooling.
Further, there are many indications for coming researchers. First, the decisions revealed that there is a significant opposite relationship between family size and expected years of schooling. Hence, there is scope for further investigation of other factors affecting such inverse or positive relationship. Moreover, family income was significant in explaining the expected years of schooling in Bangladesh.
This research may be led using transfer payments, student allowances, and parent’s educational attainment as the illustration. Future researchers can focus on the overall effect of years of schooling for a more generalised and complete picture of the research query.
This paper determined to analyse and examined the causal relationship with specific social indicators in Bangladesh by adopting a VECM model. This study provides to executing followed cointegrating and causal relationship within expected years of schooling, family income, and family size in the case of Bangladesh. Two measures were cast-off to improve this paper, one of them is the Johansen method to Cointegration, and another one is the Granger non-causality test. VECM was applied for the regression and operated it to inquire for the appearance of a long-run relationship within variables. Expected years of schooling shows positively impacted, in the increasing direction of family income, in long-run measured in this paper. Expected years of schooling shows adversely affected, in the rising trend of family size in long-run measured in this paper. This paper found that the family income and family size variable caused a significant impact on the expected years of schooling variable in the long-run, as dependable supply.
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APPENDIX
TABLES
	Table 1: Summary Statistics

	Variables
	Mean
	Minimum
	Maximum

	Years
	2003
	1990
	2016

	Expected years of schooling (EYS)
	8.16
	5.6
	11.4

	Family income (FIN)
	7949.33
	4366
	15945

	Family size (FSI)
	4.82
	4.3
	5.37


Source: Authors own calculation in Stata.
	Table 2: ADF unit root test

	
	Initial Level
	First difference level
	Series

	Variable
	Constant
	Constant and trend
	Constant
	Constant and trend
	

	EYS
	0.880
	-1.265
	-2.49**
	-2.72
	I (1)

	FIN
	2.703
	-0.623
	-1.633
	-4.147***
	I (1)

	FSI
	-0.94
	-2.19**
	-3.91***
	-3.85**
	I (1)


Source: Authors own calculation in Stata. (*** are significant at 1%, ** are significant at 5%)
	Table 3: F- statistics to test the existence of Cointegration

	Model
	Number of Regressors (k)
	Sample size (n)
	F- statistic
	Critical values from Peasaran/Shin/Smith (2001) 

	
	
	
	
	10%
	5%
	1%

	
	
	
	
	I(0)
	I(1)
	I(0)
	I(1)
	I(0)
	I(1)

	ARDL
(1, 1, 1)
	2
	26
	8.989
	3.17
	4.14
	3.79
	4.85
	5.15
	6.36


Source: Authors own calculation in Stata.
	Table 4: Johansen Cointegration test

	Maximum Rank
	Trace statistic
	5% critical value

	0
	30.9555
	29.68

	1
	12.7081*
	15.41


Source: Authors own calculation in Stata. Trace statistic value is lower than critical value at rank 1.


	5. Granger causality Wald test

	Equation
	excluded
	Chi2
	df
	Prob> Chi2

	EYS
	FIN
	11.003
	2
	0.004***

	EYS
	FSI
	7.9494
	2
	0.019**

	EYS
	ALL
	14.69
	4
	0.005***

	FIN
	EYS
	1.0675
	2
	0.586

	FIN
	FSI
	1.0498
	2
	0.592

	FIN
	ALL
	3.9297
	4
	0.416

	FSI
	EYS
	5.2278
	2
	0.073*

	FSI
	FIN
	2.1355
	2
	0.344

	FSI
	ALL
	10.438
	4
	0.034**


Source: Authors own calculation in Stata. ***, **, and * are 1 per cent, 5 per cent and 10 per cent significance level.
	6. Results of the Jarque-Bera test for normality

	Equation
	Chi2
	df
	Prob> Chi2

	D_EYS
	2.225
	2
	0.32877

	D_FIN
	1.000
	2
	0.60644

	D_FSI
	0.581
	2
	0.74797

	ALL
	3.806
	6
	0.70293


Source: Authors own calculation in Stata.
	7. Lagrange-Multiplier test for auto-correlation

	H0: No auto-correlation at lag order

	lag 
	chi2
	df
	Prob > chi2

	1
	9.0365
	9
	0.43391


Source: Authors own calculation in Stata.


	8. Eigenvalue test for stability

	Eigenvalue
	Modulus

	1
	1

	1
	1

	.8527574
	.852757

	-.2604072 +  .1761991i
	.314417

	-.2604072 -  .1761991i
	.314417

	.2090743
	.209074



Source: Authors own calculation in Stata. The VECM specification imposes 2 unit moduli.
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