DATA ANALYSIS
INTRODUTION

Regression diagnostics play a vital role in finding and validating a good predictive relationship between the dependent and independent variables. The following diagnostic tests were conducted: normality, multicollinearityand heteroscedasticity. Inaddition, Wald test was conducted to determine the best model for analysis  

1. NORMALITY TEST 

Jarque bera statistic was used to test normality of the residuals. Jarque bera was chosen because it is the most conclusive measure of normality since it takes in account both the skewness and kurtosis of a distribution. The assumption of normality is very important for the calculation of p values for significance testing.
The following figure presents the results obtained after subjecting the data to normality test using jarque bera
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Figure 1: Jarque Bera Test

The null hypothesis is that the residuals are normally distributed. From the above results, we reject the null hypothesis and concluded that the residuals are not normally distributed since the Jarque Bera probability is less than α = 0.05 (that is, α = 0.0000).
In order to make the residuals normally distributed, the data was subjected to logarithmic transformation. The jarque bera results obtained after the transformation are presented in figure 2 below:
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Figure 1: Jarque Bera Test after logarithmic transformation
The results indicate that after logarithmic transformation of the data, the residuals are now normally distributed. This is as attested to by the jarque bera probability of 0.399659. Since α> 0.05 (that is α=0.399659) we reject the null hypothesis and conclude that the residuals are normally distributed.
2. MULTICOLLINEARITY TEST 
Multicollinearity test was conducted using variance inflation factors (VIF). Multicollinearity inflates the standard errors and confidence intervals leading to unstable estimates of the coefficients for individual predictors. The objective of calculating VIF statistic is to determine the level of multicollinearity that 

can be tolerated without presenting any problems in regression analysis. The rule of thumb is that VIF greater than 10 is not tolerable because it presents problem of multicollinearity.
The VIF results are presented in table 1 below:
	Variable
	VIF

	FDI


	 
 1.827158



	GDP


	 5.820860



	TOPEN
	 6.235104




Table 1: Variance inflation factors
The fact that the VIF values of all the predictors (that is, FDI, GDP and TOPEN) are less than 10 indicates that there is no problem of multicollinearity.
3. HETEROSCEDASTICITY TEST 
Ordinary least squares (OLS) assumption stipulates that the residuals should have a 

Constant variance (i.e. they should be Homoscedastic). If the error terms do not have constant variance, they are said to be heteroscedastic. The standard errors of the estimates are biased if we have heteroscedasticity. 

Breusch-pagan statistic was used to test heteroscedasticity. The results are presented in table 2 below
	Residual Cross-Section Dependence Test

	Null hypothesis: No cross-section dependence (correlation) in residuals

	Equation: Untitled
	

	Periods included: 31
	

	Cross-sections included: 6
	

	Total panel (unbalanced) observations: 170

	Note: non-zero cross-section means detected in data

	Test employs centered correlations computed from pairwise samples

	
	
	
	

	
	
	
	

	Test
	Statistic  
	d.f.  
	Prob.  

	
	
	
	

	
	
	
	

	Breusch-Pagan LM
	66.05800
	15
	0.0000

	Pesaran scaled LM
	9.321873
	
	0.0000

	Pesaran CD
	4.719976
	
	0.0000

	
	
	
	

	
	
	
	



Table 2: Breusch – Pagan Test
The null hypothesis for this test is: No cross-section dependence (correlation) in residuals. Since the Breusch-Pagan probability is less than α=0.05, we reject the null hypothesis and hence conclude that the residuals are not homoscedastic (i.e. the residuals are hereroscedastic).
This problem was resolved by running regression analysis using logged variables and white robust standard errors as shown in table 3 below:
	Dependent Variable: LNNOX
	
	

	Method: Panel EGLS (Cross-section weights)
	

	Date: 04/23/20   Time: 16:14
	
	

	Sample: 1988 2018
	
	

	Periods included: 31
	
	

	Cross-sections included: 6
	
	

	Total panel (unbalanced) observations: 170
	

	Linear estimation after one-step weighting matrix

	White cross-section standard errors & covariance (d.f. corrected)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LNFDI
	0.198343
	0.029680
	6.682666
	0.0000

	LNGDP
	0.365820
	0.148411
	2.464908
	0.0147

	LNTOPEN
	0.261576
	0.163325
	1.601568
	0.1112

	C
	-1.179220
	0.280754
	-4.200182
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Weighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	Root MSE
	0.669471
	    R-squared
	0.813472

	Mean dependent var
	7.542085
	    Adjusted R-squared
	0.810101

	S.D. dependent var
	2.928117
	    S.E. of regression
	0.677489

	Sum squared resid
	76.19246
	    F-statistic
	241.3148

	Durbin-Watson stat
	0.316672
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	

	
	Unweighted Statistics
	
	

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.720428
	    Mean dependent var
	6.724477

	Sum squared resid
	87.97646
	    Durbin-Watson stat
	0.229965

	
	
	
	
	

	
	
	
	
	



Table 3: Regression results with white robust standard errors
4. THE BEST MODEL  [ POOLED VS FIXED EFFECT)

The study conducted a test to determine the best regression model to be used (That is pooled vs fixed effect model).
In the first step, Wald test was conducted to determine the suitability of a pooled model. The results are captured in table 4 below:
	Wald Test:
	
	

	Equation: Untitled
	

	
	
	
	

	
	
	
	

	Test Statistic
	Value
	Df
	Probability

	
	
	
	

	
	
	
	

	F-statistic
	 238.2080
	(4, 182)
	 0.0000

	Chi-square
	 952.8321
	 4
	 0.0000

	
	
	
	

	
	
	
	

	
	
	
	

	Null Hypothesis: C(1)=0,C(2)=0,C(3)=0,C(4)=0

	Null Hypothesis Summary:
	

	
	
	
	

	
	
	
	

	Normalized Restriction (= 0)
	Value
	Std. Err.

	
	
	
	

	
	
	
	

	C(1)
	 0.001781
	 0.001411

	C(2)
	 0.023069
	 0.023047

	C(3)
	 0.019733
	 0.002403

	C(4)
	 136.4658
	 121.8342

	
	
	
	

	
	
	
	

	Restrictions are linear in coefficients.


Table 4: Wald test

The results indicate that the F-statistic and chi-square statistics are significant (α˂0.05). Similarly all the regression coefficients are significantly different zero. For this reason it is tenable to use a Pooled regression model for this data. Therefore, the best model would be a pooled model.

NB: Hence there is no need for conducting random and fixed effects tests


