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[bookmark: _Toc70949698]Introduction 
The report is completely based on the BBC (UK) news article on the pattern of the infection rate in the United Kingdom. This article presents some vital information regarding the COVID 19 infection among the two different group of the British population. The total sample is divided into two groups of population such as ‘White patient’ and ‘BAME’. The total sample size for this given case study is equal to 100 where 50 people are from the White patient group and 50 people are from the ‘BAME’ people group. In this given sample, all the patients are belonged from the 20 to 50 age group. Here, the paper would like to analyse the ration of infection rate between these groups of people by using appropriate statistical tools. 
[bookmark: _Toc70949699]Data description 
In this given sample of patients list, the patients are belonged from mainly two categories of population such as ‘White patient’ and ‘BAME’ patient in the UK economy. The data set describes the infection rate among the different groups of population selected within the sample. 
[bookmark: _Hlk70934811]The minimum age within this sample is 20 whereas the maximum age group of this sample is 50. There are 100 total observations within the total sample where the number of ‘White patient’ is equal to 50 whereas the number of ‘BAME’ patient within the sample is equal to 50. In order to understand the distribution of the two different groups of patient’s data series, the paper considers some graphical presentations in the following section of this paper. Within this section of this paper, the data set is described briefly. 
The main objective of this paper is to address the issue that whether there is a significant difference in the rate of COVID 19 infection within these two groups of patients or not. In order to check this result, the paper has been formed a null hypothesis and an alternative hypothesis. The hypotheses of this paper are mentioned in the following section of this paper. Null hypothesis (H0): There are no difference in the mean rate of COVID 19 infection among the two selected groups [1]. 
Alternative hypothesis (H1): There is a difference in the average rate of COVID 19 infection between these two selected groups [2]. 
In order test the hypothesis, the paper has been selected the t test method. t test is used for checking the difference in mean between the two groups. Thus, the t test is appropriate to check the mean difference in the infection group among the two groups of people within this selected sample. Here, the paper is taken a two tailed t test for this sample because in this case, the alternative hypothesis implies the inequality between the average infection rate between these two samples [3]. The average infection rate of one group may be greater than or may be less than the other group’s infection rate. Thus, the two-tailed t-test is justified for this sample study. In this paper, the hypothesis would be tested with the three level of significance in order to analyse the fact more critically. In this paper, it considers 1%, 2% and 10% level of significance for the given 2 tailed t test within the sample [4]. 
[bookmark: _Toc70949700]Data analysis 
In this part of the paper, the result of the different statistical analysis one given sample is analysed critically. In order to understand the result of the hypothesis testing on this given sample, the paper needed to know the prompt description of this data set on the basis of the different statistical measurement tools such as mean, median, mode, variance, standard deviation, skewness and kurtosis etc. The descriptive statistic for the given sample is mentioned in the following section of this paper.  
Table 1 Data description
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. Here, it is already mentioned that there are two groups of people. Among these two groups of patients, the mean age of the ‘White patient’ group is 36.18 (approximately equal to 36) whereas the average age of the ‘BAME’ patient is equal to 36.74 which is approximately equal to 37. Therefore, the average age of the ‘BAME’ patients are slightly greater than the average age of the ‘White patients’ within this given sample [5]. Median shows the middle most value of a data series. Median is another statistical tool which can be described the central tendency of this sample [6]. Here the value of median for the white patient is equal to 36 and the median of the BAME patient age is the 34.5 which is approximately equal to 35. Mode is the particular value of observation which has the highest frequency within the total data series [7]. Here the mode age of the white patients is 20 whereas the mode age of the BAME patients is 50. From these values of mode for the 2 different patient groups, it can be observed that within this given sample the white patients are relatively younger than the BAME patients. The variance of the white patients age is equal to 88.72 whereas the variance for the age of BAME patients is equal to 86.81. This result can be interpreted as there is a relative high variability within the White patient data set than the BAME patients. In statistical analysis, Skewness describes the symmetry of the probability distribution of a random variable about its mean [8]. Here the value of skewness for the white patient data series is equal to -0.08 therefore, the particular distribution is normally skewed. On the other hand, the value of skewness for the data series of the BAME patient is equal to -0.03 thus the distribution is also normally distributed. Kurtosis measures the distribution pattern of the tail of a data series [9]. If the value of kurtosis is equal to 3 then the distribution of tail in the data series equal to the normal distribution’s tail. If the value of kurtosis is greater than 3 then the series has a relatively heavier tails than normal distribution. From the above data table, it is found that the value of kurtosis for the White patient data series is equal to -0.89 which is less than 3 thus the white patients’ age distribution has the lighter tail than the normal distribution. The value of kurtosis for the BAME patients data series equal to -1.31. In order to understand the pattern of skewness and kurtosis of the data series, the paper considers the graphical representations in the following section of this paper. 
 
Chart 1 Distribution for White Patient

[bookmark: _Hlk70938710]The above graphical presentation shows the distribution of the white patient within the given sample among the UK population. 

Chart 2 Distribution for BAME
The above graphical presentation shows the distribution of the BAME patient within the given sample among the UK population. 
In the next section of this paper, the paper has been discussed about details result of the t tests for the three different significant level such as 1%, 2% and 10% within the given sample and address the main hypothesis question of this case study that whether there is any kind of difference in infection rate among these two given groups of population. 
Firstly, the paper considers the result of the t test for the 1% level of significance. The test has been conducted in the excel sheet. The output of the two tailed t test for the given sample at 1% level of significance is represented in the following. 
Table 2 t-test result
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[bookmark: _Hlk70941361]The above table shows the result of two-tailed t test at 1% level of significance. It is already mentioned that the null hypothesis (H0) = there is no difference in the average ratio of infection rate among the two different groups of population. 
And the alternative hypothesis (HI1) = There is differences in the average ratio of infection rate among the two different groups of population. 
In order to calculate the value of test statistics, the paper has been used the following formula- 
t = (x1¯ - x2¯)/   [10]
Here x1¯ is the mean age of the white patients, x2¯ is the mean age of the BAME patients. Whereas, the value s is the standard deviation of the sample. Lastly, n1 and n2 denote the sample size for White patients and BAME patients respectively. 
It is needed to mention here that for this test, it is assumed that the variances for the two different patient groups are unequal. From the above output table, it is observed that the value of computed test statistic is equal to 0.7657 which is less than the critical value of the 0.01 [11]. Therefore, there is no reason to accept the null hypothesis here [12]. Here, the paper considers the P-value of the two-tailed test. Thus, at the 1% level of significant there is a difference in the ratio of infection rate between the two selected group of population within the UK economy. 
In this section of this paper, another t test is conducted at the 2% level of significance. The result of t test when α = 0.02 is the following. 
Table 3 t-test result
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[bookmark: _Hlk70942507]For the above analysis, the paper considers the following null and alternative hypotheses. 
The null hypothesis (H0) = there is no difference in the average ratio of infection rate among the two different groups of population. 
And the alternative hypothesis (HI1) = There is differences in the average ratio of infection rate among the two different groups of population. 
In order to calculate the value of test statistics, the paper has been used the following formula- 
t = (x1¯ - x2¯)/  [13]
Here x1¯ is the mean age of the white patients, x2¯ is the mean age of the BAME patients. Whereas, the value s is the standard deviation of the sample. Lastly, n1 and n2 denote the sample size for White patients and BAME patients respectively. 
From the above output table, it is observed that the p-value of this t test is again equal to value of the 0.7657 at the level of significance p = 0.02 [14]. Here, the paper considers the P-value of the two-tailed test. Therefore, 0.7657 is greater than 0.02. Thus, there is no reason to accept the null hypothesis which implies there is a no difference in average ratio of infection rate among the two groups of patients such as White patients and BAME patients. 
In the next section of this paper, the same hypothesis has been tested for different significance level. Here, the value of α is equal to 0.10 [15]. The result of test statistics for the 10% level of significance in the following. 
Table 4 t-test result
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For the above analysis, the paper considers the following null and alternative hypotheses. 
The null hypothesis (H0) = there is no difference in the average ratio of infection rate among the two different groups of population. 
And the alternative hypothesis (HI1) = There is differences in the average ratio of infection rate among the two different groups of population. 
In order to calculate the value of test statistics, the paper has been used the following formula- 
t = (x1¯ - x2¯)/  [16]
Here x1¯ is the mean age of the white patients, x2¯ is the mean age of the BAME patients. Whereas, the value s is the standard deviation of the sample. Lastly, n1 and n2 denote the sample size for White patients and BAME patients respectively. 
From the above table, it is observed that the P-value in this case is equal to 0.7657. Here, the paper considers the p-value for two tailed t test because the here the alternative hypothesis holds the inequality sign. The p-value which is equal to 0.7657 is greater than 0.10 thus there is no reason to accept the null hypothesis in this case. Therefore, the test result concluded that the average ratio of the infection rate between the two groups such as White patients and BAME patients is not exactly equal to each other.  
[bookmark: _Toc70949701]Conclusion 
The above analysis concluded that for the three different level of significance such as the p = 0.01, p= 0.02 and p = 0.10, the paper cannot accept the null hypothesis which implies the same average ratio of infection rate among these two different groups of population. Therefore, it can be finally concluded that for the three different level of confidence interval the ratio of average infection rate between White patients and BAME patients is significantly different. 
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Mean 36.18 36.74
Standard Error 133 132
Median 36 345
Mode 20 50
Standard Deviation 9.42 9.32
Sample Variance 88.72 86.81
Kurtosis -0.89 =1531¢
Skewness -0.08 -0.03
Range 35 30
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