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[bookmark: _Toc78826898]Introduction 
The spreading of covid 19 throughout the world, and have taken so many lives and destroyed the economy as well. It's been recognized in latest BBC (UK) news that the overall percentage of infection of Covid’19 varies greatly between white people and BAME in the UK (Bhatia, 2020). In order to determine the ratio and the factuality of the research results, approximately 50 altered white and BAME patients are selected. The age limit is within 20 to 100. We want to investigate whether there is difference between infection rate of white and BAME patients, are the results in accordance with the latest BBC (UK) news or not. In order to investigate this, we will perform t-test, before proceeding to t-test, we will check the assumptions required for performing t-test.
	Table 1: Descriptive.Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	White
	50
	13.00
	77.00
	36.5800
	11.97973

	BAME
	50
	19.00
	100.00
	60.0400
	23.39192

	Valid N 
	50
	
	
	
	



Table 1 provides us with descriptive statistics of the data set, descriptive statistics has been widely used for exploring the basic information about the data, it can be clearly seen that the minimum infection rate in White patient is 13 while the maximum infection rate in white patients is 77 having a mean of 36.58 and standard deviation of 11.97. While on the other hand, minimum infection rate in BAME is 19 while the maximum infection rate in BAME is 100 having a mean of 60.04 and standard deviation of 23.39.

Figure 1: Histogram of white patients
[image: ]
Histogram gives us graphical depiction of the data, it has also been widely used for checking the normality. The histogram of infection rate in white patients is given in figure 1, it can been seen that data of white patients is approximately normally distributed with the presence of an outlier.
Figure 2: Histogram of BAME
[image: ]
The histogram of infection rate in BAME is given in figure 2, it can been seen that data of BAME is skewed, but according to the central limit theorem, the data can be considered as normal if the sample size is greater than 30, since our sample size is 50, so we may assume that our that is normally distributed, thus fulfilling the assumption of normality.

Figure 3: Box plot of white patients
[image: ]

Box plot provides with five number summary of data and also indicates the presence of outlier, if any. It has been widely used in exploratory data analysis. The box plot of infection rate of white patients is given in figure 3I it can be clearly seen that the minimum infection rate in White patient is 13 while the maximum infection rate in white patients is 77, the value of first quartile is 27.75 and value of third quartile is 44, having a mean of 36.58. Box plot of white patients is also giving an indication of the outlier, an outlier is being present is the data of white patients.




Figure 4: Box plot of BAME

[image: ]
Boxplot of infection rate of BAME which is given in figure 4 shows that minimum infection rate in BAME is 19 while the maximum infection rate in BAME is 100, the value of first quartile is 42.25 and value of third quartile is 80, having a mean of 60.04.
Figure 5: Normal Q-Q plot of White
[image: ]
Normal Q-Q plot of infection rate of White patients has been displayed in figure 5, showing that the data is following normal distribution, as all the points are alongside the line, and the plot also indicated the presence of an outlier in the White patient’s data.
Figure 6: Normal Q-Q plot of BAME
[image: ]
Normal Q-Q plot of infection rate of BAME has been displayed in figure 6, points on the Normal Q-Q plot gives an illustration of normality, above plot is showing that the data is not following normal distribution, as all the points are not alongside the line, they are deviating.
[bookmark: _Toc78826899]T-test:
A t-test is such an application of inferential statistic which is useful wand there is a significant difference between the two two groups that are interrelated to each other. As per (Kim, 2015), A t-test, in general, enables us to compare the average values of two data sets to see if they come from the same population. T-test assumes that data should come from randomly selected sample and following normal distribution, also it assumes equal variances in both the groups i.e. white patients and BAME. There are different kinds of t-test that can be used in different situations, (Livingston, 2004). For evaluating whether there is variance among the infection rate of Covid’19 in “white and BAME” patients in United Kingdom, here we will use independent sample t-test.
[bookmark: _Toc78826900]Null Hypothesis:
There is no difference between the rate of infection of White patients and BAME
“or”

[bookmark: _Toc78826901]Alternative Hypothesis:
There is variance between the rate of infection of White patients and BAME
“or”

Here,  is the mean rate of infection in the population of white patients while  is the mean infection rate in the population of BAME.

	Table 2: Group Statistics

	
	patient
	N
	Mean
	Std. Deviation
	Std. Error Mean

	infection_rate
	White
	50
	36.5800
	11.97973
	1.69419

	
	BAME
	50
	60.0400
	23.39192
	3.30812


Table 2 defines group statistics of infection rate in white patients and BAME, the mean infection rate in white patients is 36.58 with a standard deviation of 11.97 and standard error mean of 1.69 and mean infection rate in BAME is 60.04 with a standard deviation of 23.39 and standard error of 3.30.

	Table 3: Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)

	infection_rate
	Equal variances assumed
	37.695
	.000
	-6.31
	98
	.000

	
	Equal variances not assumed
	
	
	-6.31
	73.049
	.000



Table 3 provides us which output of independent sample t-test, for investigating the homogeneity assumption, we need levenes test having null hypothesis that white patients and BAME have equal population variances, since significance value is 0.00, which is less than alpha 0.05, so we reject null hypothesis, and assume that white patients and BAME do not have equal population variances. Thus using t-test for equality relates to the term of  equal variances which are assumed and equal variances are not anticipated. The significance value for equal variances assumed and equal variances not assumed is 0.000 and 0.000 respectively which is less than α=0.10, α=0.01, and α=0.02, so we reject the null hypothesis and conclude that there is difference between the mean infection rate of White patients and BAME i.e. the mean rate of infection in white patients and BAME is not same at 10%, 1% and 2% level of significances in the United Kingdom.
[bookmark: _Toc78826902]Conclusion:
From the results discussed above, we may conclude that mean rate in the infection of Covid’19 in white patients is 36.58 while the mean infection rate of Covid’19 in BAME is 60.04.
According to the findings of t-test, the rating of infection Covid’19 in white patients and BAME is not same in the United Kingdom, though there is several differences among the mean infection rate of Covid’19 in White and BAME patients in the United Kingdomat 10%, 1% and 2% level of significances.
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