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Global Warming a Regression Analysis
Introduction
There have been abrupt increases in temperature of the earth’s atmosphere over the years till during the COVID-19 pandemic. It suggests that that the global warming may give a deadly threat to human welfare. As indicated by the scientific research  shows that the current global warming have increased the probability of the air-borne pandemic such as COVID- 19 imputed by the greenhouse effect caused by increased levels of carbon dioxide, nitro dioxide, Sulphur oxide and other airborne particles pollutants.       
Description of    Data   
	Observations

	From years 1972-2020
	Sources

	Dependent Variable-y
	Global temperatures(c)
	The International Energy Agency 

	Independent Variable -x1
	Carbon Emission
Kiloton (kt)
	 The International Energy Agency 
World Development Indicators

	Independent Variables -x2

	[bookmark: _Hlk56674523]Airborne particles-Million tones.
	The International Energy Agency 

	Independent Variables-x3

	NO2, Emissions
Million tones
	The International Energy Agency 

	Independent Variable-x4 
	SO-Million tones

	The International Energy Agency 
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Descriptive Statistics    
    
	Variable  Name    
	Mean  
	Standard  
Deviation  
	Minimum  
	Maximum  

	Global    Temperature    
	0.40
	024
	0.01
	0.87

	Carbon  Emission    
	24930
	6048.83
	16854  
	35999 

	Airborne particles
	0.82
	0.73
	0.82  
	2.86

	NO2, Emissions

	2.53
	1.81
	0.18  
	5.55  

	SO-Million tones

	2.238
	0.73
	0.89
	3.10




Model estimated    
   
(Intercept)           x1              x2                x3                  x4  
 -3.758e-01    3.115e-05    9.547e-02   -4.895e-02   -2.561e-02 
Gtempi =      -3.75e-01+3.115e-05COEi+9.547eAi-02 - 4.895e-2NEi-2.561e-02SOiCEi+E   


R-squared=0.9078, Adjusted R-squared=0.8981

Where: 
Gtempi=    Global   average temperature    in    ith    year    (in    degree    Celsius)    
COEi=    carbon    emission    in    ith    year(Kiloton (kt))    
Ai=Airborne particles    in    ith    year(Million tones)    
NEi=Nitrogen Emissions    in    the    ith    year    (Million tones)
SOi=    Sulphur   Emissions in the ith year(Million tones)
E=Error

Hypotheses
The sign of the carbon emissions and airborne particles is positive. Increasing amount of carbon in the atmosphere has ability trap heat hence leading to increase in global temperatures.
Research shows that the nitrogen and Sulphur leads   or contributes to the increase in the temperature of the earth as a result of global warming.
Results from regression    
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Econometrics Tests
Overall significance of the regression (F-test)
H0: β1= β2= β3= β4
H1:H0 is not true
Degrees of freedom of Numerator =4
Degrees of freedom for Denominator =38
Alpha=0.05
Reject H0 if F-statistics>F

F=2.2e-16with 4 and 38 at 0.05 significance level
F-statistic=93.52
93.52>F, we reject the null hypothesis that all coefficients are zero and conclude that model is statistically significant at 5%leel of significance.
The model is true.

Coefficient significance (t-tests)

Carbon emission
Ho: β1<=0
H2: β1>0

Reject Ho if Pr(>|t|) < alpha
Pr(>|t|)5.2e-0.5, alpha=0.05
Since Pr(>|t|)<0.05 and its positive. We reject the null hypothesis and conclude that carbon emission is statistically significant at 0.05 level of significance.
 
Airborne particles 
Ho: β2<=0
H2: β2>0
Reject Ho if Pr(>|t|) < alpha
Pr(>|t|)0.3112, alpha=0.05
Since Pr(>|t|)>0.05 Since and its positive. We fail to reject the null hypothesis and conclude that Airborne particles is statistically insignificant at 0.05 level of significance.

 NO2, Emissions
Ho: β2<=0 
H2: β2>0
Reject Ho if Pr(>|t|) < alpha
Pr(>|t|)0.0206, alpha=0.05
Since Pr(>|t|)<0.05 and its negative. We reject the null hypothesis and conclude that NO2, Emissions is statistically significant at 0.05 level of significance.



SO2, Emissions 
Reject Ho if Pr(>|t|) < alpha
Pr(>|t|)0.8518, alpha=0.05
Since Pr(>|t|)>0.05 and its negative. We fail to reject the null hypothesis and conclude that SO2, Emissions is statistically insignificant at 0.05 level of significance.

Multicollinearity 
The correlation coefficient of carbon emission and airborne particles is -0.917, this shows there is a strong negative correlation.
The correlation coefficient of carbon emission and nitrogen emission is -0.916 which is a very strong negative correlation.
The correlation coefficient of carbon and Sulphur emission is -0.954, which shows a strong negative correlation between them 
The correlation coefficient of Sulphur emission and nitrogen emission is 0.940 which is a very strong positive correlation.  
The correlation coefficient of airborne particles and nitrogen emission is 0.900 shows that there is a very strong positive correlation between them.
The correlation coefficient of airborne particles and Sulphur emission is 0.982 which shows that there is a strong positive correlation between them.

Autocorrelation
Ho:Autocorrelation of the disturbances is 0
H1: Autocorrelation of the disturbance is greater than, not equal to, or less than 0, respectively
Reject H0 if p-value<0.05
DW=1.9266 p-value =0.172
P>0.05we fail to reject the null hypothesis and conclude that the autocorrelation of disturbances is o

Heteroskedasticity
H0:  α1= α2= α3= α4= α5=………..=  α9=0
H1:H1 is false



Degrees of freedom=Reject H0 if N* R 2>Chis-square value
N* R 2 =34*0.172=5.48
Chi-square critical value=16.92
N* R 2<16.92, we fail to reject h0 of homoskedasticity and conclude that the model does have heteroskedasticity.

Conclusion and Future Research
The model is statistically predictor of global temperature in each of the years being investigated(annually) by 3.115e-05 degree Celsius due to a unit of million metric ton   increase  in carbon emissions, Airborne particles, NO2, Emissions and SO2, Emissions held constant.
The global temperature increase by 0.00955 degree Celsius due to a unit of million metric ton in airborne particles holding all other independent variables constant. The global temperature decrease by 0.004895 due to a unit of million metric ton nitrogen emission holding all other independent variables constant. The global temperature decrease by 0.002561 due to a unit of million metric ton in Sulphur emissions holding all other independent variables constant.
During even the pandemic of COVID-19, there has been an increase in temperature, climate change attributed to global warming. A carbon emission is statistically significant predictor of rise of temperature more than other independent variables. Its correlation with other independent variables is very strong   as we have seen in the correlation coefficients. Nitrogen emission is statistically significant predictor although negative; its correlation with other variables is very strong. The adjusted R-squared is 0.898 means that 90% of the variation in the dependent is explained variables is explained by the independent variables, there is a good fit. The Newey-West Standard Errors shows that the model does not have autocorrelation. The white test concluded that the model does not have Heteroskedasticity.
The model has a strong multicollinearity between Airborne particles and SO2, Emissions.
Future research, I can increase the sample size of our data to produce results among variables that are statistically significant and to reduce the impact of multicollinearity.
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Appendix
data1<-read.csv("F:/Data Project Analysis/R-code example/data1.csv",header = TRUE)
data1
summary(data1)
sapply(data1[,1:5], sd)
model1	=lm(Y	~x1 +	x2 +x3 + x4,	data	=data1)
model1
summary(model1)
sapply(data1[,1:5], sd)
library(lmtest)
dwtest(model1)
cor(data1$x1,data1$x3)
cor(data1$x1,data1$x4)
cor(data1$x2,data1$x3)
cor(data1$x2,data1$x1)
cor(data1$x2,data1$x4)
cor(data1$x2,data1$x2)
r2=resid(model1)^2
model2 = lm(r2~x1 + x1^2 + x2 + x2^2 + x3 + x3^2 +x4+ x3^2 + x1*x2 + x1*x3 +x1*x4+ x2*x3+x2*x4, data = data1)
model2
summary(model2)
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