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[bookmark: _Toc78739100]Introduction
This report uses the data of 50 people from White and BAME people between ages of 20 to 100 years to assess the infection rate of COVID and also estimate the truthfulness of the results reported by BBC (UK) News. In order to validate the results of BBC News, this report utilises t-test for hypothesis testing and identify outliers if there are. 
[bookmark: _Toc78739101]Analysis
[bookmark: _Toc78739102]T-Test
According to Gerald, (2018) T test is applied to measure the significant difference between two groups. The t score is used to measure the difference level between two groups. The higher the difference is in the t score the higher different they are and the smaller t score shows the similarity between those groups. Simply, we can say that smaller t-value or t score informs us about their similarities and the larger values or score informs us about their difference. P-values are the probability of the sample and it informs us about the significance level of the results. P values are mostly presented in decimals and they can be from 0 percent to 100 percent. Mostly 0.05 P value is accepted by the researchers and analysts that shows 5 percent of probability in sample (Kelter, 2020).  According to Rietveld, and van Hout, (2017) some researchers and analysts also consider P values at 0.1, which is 10% of the probability and 0.01 is also considered which shows 1 percent of the probability (Derrick, Russ, Toher, and White, 2017; Jäntschi, 2019; Loperfido, 2020).  The confidence level is also considered accordingly, if P value is 0.05 then confidence level 95 percent, P value 0.1with confidence level of 90 percent and P value 0.01 with confidence level of 99 percent (Huggins, Jarvis, Brazier, Kyriacou, and Bishop, 2017; Derrick, Russ, Toher, and White, 2017). Further, t tests are categorised into three categories that are; (1) one sample t test, (2) independent sample t test and (3) paired sample t test. One sample t test is applied to measure the difference of single group from different places or contexts (Dwivedi, Mallawaarachchi, and Alvarado, 2017). The independent sample t test is used for measuring means between two groups and paired sample t test is applied for measuring same group in different times.
[bookmark: _Toc78739103]Hypothesis
According to Orcan, (2020) the hypotheses are the statements or the propositions used to predict the findings of the study or data analysis. In qualitative studies the propositions are applied, while in quantitative studies the hypotheses are applied because hypotheses are testable through statistical techniques. Hypotheses are mainly represented as null hypothesis and alternative hypothesis (Huggins, Jarvis, Brazier, Kyriacou, and Bishop, 2017; Derrick, Russ, Toher, and White, 2017; Jäntschi, 2019; Loperfido, 2020). These both are used as opposing statements. The null hypothesis is represented as “H0”, while the alternative hypothesis is represented as “H1 or Ha” (Huggins, Jarvis, Brazier, Kyriacou, and Bishop, 2017; Derrick, Russ, Toher, and White, 2017; Jäntschi, 2019; Loperfido, 2020). So, in this study the hypotheses are developed as;
Null Hypothesis: H0 = There is no difference of COVID infection ratio between White and BAME people.
Alternative Hypothesis: Ha = There is difference of COVID infection ratio between White and BAME people.
[bookmark: _Toc78739104]Hypotheses Testing
There are different techniques of testing hypothesis such as T-test, ANOVA, Regression analysis etc. Every test is applied for different reasons, when only means are compared then it is tested through T-test, when there are three or more than three means then ANOVA is applied and regression analysis are applied to test hypotheses in those situations when, it is expected to identify the relationships between variables. Regression tests has two major types non-parametric and parametric test. The non-parametric tests such as probit, probit logit, chi-square, logistics etc are applied when variables or some of variables are qualitative types or have dummy variables (Zimek, and Filzmoser, 2018). While parametric tests are applied with quantitative variables such as Linear Regression, multiple linear regression, Panel data etc. In this report, I have used t test analysis for hypothesis testing because the means of two groups are compared.
[bookmark: _Toc78739105]Hypotheses Testing at P=0.10
[bookmark: _GoBack]First of all, the significance level of P=0.10 is selected to test null hypothesis. The null hypothesis was developed that there is no difference between COVID infection rate between BAME and White people. With this sample and significance level of p=0.10 it rejects the null hypothesis because the significance level of the p values for this sample is 0.000, which shows that there is difference between COVID infection rate of BAME and White people. When we see the t scores of this test it is also clearly evident that there is higher level of difference between infection rate of BAME and White people.
	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	90% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	BAME
	17.847
	49
	.000
	59.040
	53.49
	64.59

	White Patient
	21.001
	49
	.000
	35.580
	32.74
	38.42


[bookmark: _Toc78739106]Hypotheses Testing at P=0.01
First of all, the significance level of P=0.01 is selected to test null hypothesis. The null hypothesis was developed that there is no difference between COVID infection rate between BAME and White people. With this sample and significance level of p=0.01 it rejects the null hypothesis because the significance level of the p values for this sample is 0.000, which shows that there is difference between COVID infection rate of BAME and White people. When we see the t scores of this test it is also clearly evident that there is higher level of difference between infection rate of BAME and White people.
	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	99% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	BAME
	17.847
	49
	.000
	59.040
	50.17
	67.91

	White Patient
	21.001
	49
	.000
	35.580
	31.04
	40.12


[bookmark: _Toc78739107]Hypotheses Testing at P=0.02
First of all, the significance level of P=0.02 is selected to test null hypothesis. The null hypothesis was developed that there is no difference between COVID infection rate between BAME and White people. With this sample and significance level of p=0.02 it rejects the null hypothesis because the significance level of the p values for this sample is 0.000, which shows that there is difference between COVID infection rate of BAME and White people. When we see the t scores of this test it is also clearly evident that there is higher level of difference between infection rate of BAME and White people.
	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	98% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	BAME
	17.847
	49
	.000
	59.040
	51.08
	67.00

	White Patient
	21.001
	49
	.000
	35.580
	31.51
	39.65


[bookmark: _Toc78739108]Outliers Testing
According to Nearing, Ruddell, Bennett, Prieto, and Gupta, (2020) the observations that are fixed in the data far away from other observations are considered as outliers. The outliers can be harmful for the results because of the outliers the results can be insignificant or highly exaggerated. There are various types of tests applied confirm or verify outliers in the data (Dennis, Ponciano, Taper, and Lele, 2019). Before assessing the outliers, in this report, I have confirmed the normality of the data and it was found that the data is normally distributed. The normality of the data is confirmed through skewness and kurtosis. The normal values for the kurtosis is suggested to be between -3 and +3. While the normal range for the skewness is suggested to be between -1 and +1 (Leys, Delacre, Mora, Lakens, and Ley, 2019).
[bookmark: _Toc78739109]Outliers Testing for Whites
While conducting the outlier analysis, it is found that observations for white people is normally distributed with the values of the skewness falling under normal range of -1 and +1. In the same way, the kurtosis also confirmed the normality of the data as the values of the kurtosis are under -3 and +3. Further from the boxplot and scatter plot it is quite visible that there is outlier. The outlier is identified as patient number 6 with 77 year old. In order to confirm, either it affect the further results of the data or not, the difference between 5%trimmed mean and mean of sample is utilised. In this way, it is found that this outlier has no major impact on the results of the study. Therefore, we can approve our hypothesis results.
	Descriptives

	
	Statistic
	Std. Error

	White Patient
	Mean
	36.58
	1.694

	
	95% Confidence Interval for Mean
	Lower Bound
	33.18
	

	
	
	Upper Bound
	39.98
	

	
	5% Trimmed Mean
	36.33
	

	
	Median
	37.00
	

	
	Variance
	143.514
	

	
	Std. Deviation
	11.980
	

	
	Minimum
	13
	

	
	Maximum
	77
	

	
	Range
	64
	

	
	Interquartile Range
	16
	

	
	Skewness
	.448
	.337

	
	Kurtosis
	1.348
	.662
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[bookmark: _Toc78739110]Outliers Testing for BAME
While conducting the outlier analysis, it is found that observations for BAME people is normally distributed with the values of the skewness falling under normal range of -1 and +1. In the same way, the kurtosis also confirmed the normality of the data as the values of the kurtosis are under -3 and +3. Further from the boxplot and scatter plot it is quite visible that there is no outlier in the data. Therefore, we can approve our hypothesis results.
	Descriptives

	
	Statistic
	Std. Error

	BAME
	Mean
	60.04
	3.308

	
	95% Confidence Interval for Mean
	Lower Bound
	53.39
	

	
	
	Upper Bound
	66.69
	

	
	5% Trimmed Mean
	59.82
	

	
	Median
	50.00
	

	
	Variance
	547.182
	

	
	Std. Deviation
	23.392
	

	
	Minimum
	19
	

	
	Maximum
	100
	

	
	Range
	81
	

	
	Interquartile Range
	38
	

	
	Skewness
	.270
	.337

	
	Kurtosis
	-1.174
	.662
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[bookmark: _Toc78739111]Other Factors Might Affect Results
There are numerous demographic and descriptive factors that may affect the infection rate besides ages of White and BAME People such as their lifestyle, education, working status and working environment.
[bookmark: _Toc78739112]Conclusion
This report reassessed the findings reported by BBC (UK) news. It has found that there is no outlier in the data of BAME people but there is in the data of white people but that could not affect the results of hypothesis tests. The impact of the outlier was estimated by the difference between 5% trimmed mean and mean value of the sample. Furthermore, this report has also confirmed that there is difference between COVID infection of white people and BAME people in the UK.
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