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[bookmark: _Hlk60672445][bookmark: _Toc60908510]Introduction 
	In this assessment, the task given to us is to assess and analyze the data provided to us, and by doing this, concur with the report findings. The report claims that the infection rate of COVID-19 varies between white people and BAME people in the UK, and for us to evaluate the ratio and truthfulness of the finding, we have the data on 50 white patients and 50 BAME patients. Our analysis has to include tasks like the development of testable hypotheses whit a standard level of α, plus α values of 0.10, 0.01, and 0.02, checking for outlier presences in the sample and the way it can affect the result, plus all other features of the data that appear in the investigation. Also, factors that might affect the outcome but not considered in the experimental set-up need addressing plus, how to control them.  
	
[bookmark: _Toc60908511]Dataset description
	The main task is to find the truthfulness of the claim that there is a difference in infection rate between the two groups of patients. First, the sample data provided needs to be studied and classified. Data are defined as a measurement or an observation [1]. The collection of observations or measurements are called a dataset [1]. 
	In our task, the datasets are the sample groups provided to us (50 white patients and 50 BAME patients), as represented in the figure below. 
	
Fig.1:
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The dataset provides a representation of the population between the age of 20 to 50 and each sample consists of 50 patients.  To decide which hypotheses to apply to our datasets, we need to have a better picture of our samples. A plot that discovers and shows the underlying frequency distribution is called a histogram [2]. Using the samples, we are producing two histograms to get a better read on the data.



Fig.2:
    

	When looking at these two histograms, we can say that there are similar, but by doing that, we are forming an opinion, which is the wrong thing to do. We need to demonstrate by using the right statistical hypothesis that there is no difference, or that there is a difference. 

[bookmark: _Toc60908512]Hypotheses development
	 
	 A set of potential probability distributions for a random sample that belongs to a method or population is named a statistical hypothesis [3]. We can also describe it as an assumption that needs examination. Hypothesis testing is a crucial tool in statistical inference, that makes assumptions about a population base on a selected sample [4]. 
	The Null hypothesis is the default position in statistics and, it is impossible to prove that the Null hypothesis is right. The Null hypothesis can only be rejected or failed to be rejected. When the Null hypothesis is rejected the Alternative hypothesis gets promoted and becomes the new normality.  An Alternative hypothesis is the mathematical opposite of the null hypothesis.
	Two claims can be made from our case study:
		 - there is a difference between the COVID-19 infection rate of white people and the COVID-19 infection rate of BAME people in the UK.
		- there is no difference between the COVID-19 infection rate of white people and the COVID-19 infection rate of BAME people in the UK.
[bookmark: _Hlk60813319]	 Because of our requirements, it is best to choose the Null hypothesis as White patients COVID-19 infection rate is the same as (equal to) COVID-19 infection rate BAME patients in the UK, and the Alternative hypothesis as White patients COVID-19 infection rate is not the same as (not equal to) COVID-19 infection rate BAME patients in the UK.

	

	H₀= (Null Hypothesis) = White patients COVID-19 infection rate is same as (equal to) COVID-19 infection rate BAME patients in the UK 	 H₀: μ₁=μ₂ 

	H₁ = (Alternative Hypothesis) = White patients COVID-19 infection rate is not the same as (not equal to) COVID-19 infection rate of BAME patients in the UK           H₁: μ₁≠μ₂
[bookmark: _Toc60908513]Hypothesis Testing
	The scientific definition of a t-test is any statical analysis that uses the Student's t,
 or t, family of distributions, but a more commonly used description of the Student's t-test is simply to compare two the means of two datasets to examine if they are significantly different from each other [5]. 
	  Given the approach in developing the Null hypothesis and the Alternative hypothesis, we are required to assess if there is a difference between the two datasets provided, and the two-tail t-test is best suited for this task because there are no requirements to find out in which way the two samples are different, just that they are. 	Another factor in choosing the t-test is that the data sample is big whit 50 values for each column. From the sample data, we cannot tell that the variances are equal or not, therefore the best course of action is to do the t-test assuming Unequal Variances.
	The figure below shows the excel sheet whit all the data and hypothesis before running the Unequal Variance t-test.
	Fig.3:
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[bookmark: _Hlk60850126][bookmark: _Toc60908514]T-testing and results
	
	The figures below represent the steps taken to get the t-test results:

Fig.4:
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Fig.5:
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Fig.6:
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When looking at the t-test result, we can state the next things: 

· the means of the two groups of people are not mathematically equal but, from a    statistical point of view, we can say that they are equal.

· the variances are close to being equal mathematically. 

· the P two-tail value is bigger, much bigger than the alpha standard value.

· the t Stat value is a lot smaller than the t Critical two-tail value. 



            The P two-tail value is higher than the standard alfa value of 0.05. The P-value is about fifteen times bigger than the alpha value, which means that the Null hypothesis cannot be rejected. 

[image: ]
             Another way in which to check if we can reject the Null hypothesis is to compare the t Stat value whit the t Critical two-tail value, and if the value of the t Stat is bigger than the t Critical two-tail, we can reject the Null hypothesis. 
[image: ]
           Because the value of the t Stat is smaller than the t Critical two-tail value, and the P two-tail value is higher than the standard alfa value of 0.05, the Null hypothesis cannot be rejected. Because we cannot reject it, we need to accept it, therefore the conclusion is that White patients COVID-19 infection rate is the same as BAME patients COVID-19 infection rate in the UK.
           The next figure shows the graphical representation of the t-test results:
Fig.7:
[image: ]


[bookmark: _Toc60908515]T-test results for alpha values of α=0.10, α=0.01, and α=0.02.

[bookmark: _Hlk60847992][bookmark: _Hlk60842076]             The next two figures will show the results of the t-test whit the alpha values of α=0.10

Fig.8: 
[image: ]

Fig.9:
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           Looking at the results of the t-test where the alpha value is 0.10, we can say that the P two-tail value is smaller than the alpha value, which indicates that the Null hypothesis can be rejected.
[image: ]
            At the same time, we check to confirm the rejection of the Null hypothesis by comparing the t Stat whit the t Critical two-tail. Because the t Stat value is smaller than the t Critical two-tail value we cannot reject the Null hypothesis.	
[image: ]
            Each further measurement using the same data will increase the possibility of obtaining a false-positive outcome [6]. A Type 1 error is when a statistical method generates a statically meaningful effect even if there is no “real” variation in the theoretical population [6]. In this case, we have a Type 1 error because the alpha value is 0.10, which translates to a 100% chance that the P two-tail value is smaller than the alpha value.  

[bookmark: _Hlk60849347]          The next two figures will show the results of the t-test whit the alpha values of α=0.01

Fig.10:
[image: ]
Fig.11:
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            In this case, the only change is on the t Critical two-tail value, but the result is the same; we fail to reject the Null hypothesis.

          The next two figures will show the results of the t-test whit the alpha values of α=0.02


Fig.12:
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Fig.13:

[image: ]

             As in the case where alpha value was 0.01 in this case, we have no noticeable change in the values and again we fail to reject the Null hypothesis.




[bookmark: _Toc60908516]Outliers in dataset

            The data presented to us is composed of two groups of patients. Both groups should have 50 people each and, each person should have their age between 20 and 50. In the figure below, we can see that both samples have 50 patients each. It is easy to notice that the last values entered are at row 51 and minus one row for the name of the sample, groups which are exactly 50 as the case stated.
            Because the two samples are unpaired, we can arrange each of them to show the patients incrementally. Doing this makes it easy to spot if any outliers pop out. We noticed that one patient from the white patient sample has the age of 55 which is not in our age range. 
              To make sure that our analysis compromised, we chose to redo the test whit the value 55 changed to 50 and then use the results. By changing the 55 value to 50, we notice a small variation on P two-tail value and, also on t Stat value. These changes are insignificant and cannot change our failed rejection of the Null hypothesis.
[image: ]


Fig.14:                                                  Fig.15:
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[bookmark: _Hlk60903617][bookmark: _Hlk60903630][bookmark: _Toc60908517]Dataset investigation

	Looking at the data, we can easily see that although the claim about the two groups of people, both samples have only part of the population included (20 to 50). Base on the data provided, we can say that after running the t-test we have established that White patients age between 20 to 50 COVID-19 infection rate is equal to COVID-19 infection rate BAME patients age between 20 to 50 in the UK. 
	After calculating the percentage of the population in the UK that are age between 20 to 50, which is 40.7% [7], we can easily see why we could not come to the same conclusion as the BBC news report. It is impossible to come to any conclusion about a population by analysing a sample that contains only a 40.7 percent range of that population.

[bookmark: _Toc60908518]Other potentially affecting factors
	There are a few factors that could affect the COVID-19 infection rate in the UK. Some of these factors will affect the BAME population more than the white population.
Those factors are:
	
	1 Geography: The areas, whit a higher infection rate are mostly urban areas [8].
	
	2 Deprivation: People residing in more deprived regions have a higher infection rate 			than those residing in less deprived areas [8].
	
	3 Occupation: Occupation can be a risk factor because exposure to other members 			of the public will most likely increase the COVID-19 risk of infection.




[bookmark: _Toc60908519]Conclusion

	The BBC news report was most likely accurate when stating that the infection rate of COVID – 19 varies between white people and BAME in the UK, but by analysing the data provided, it was impossible to reach this conclusion. The only statistically correct conclusion that could be extracted from the dataset is that White patients age between 20 to 50 COVID-19 infection rate is equal to COVID-19 infection rate BAME patients age between 20 to 50 in the UK. 
	Having said all that, this was a productive way to show our statistical skills learn over this course.
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