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In this report will be made a t-Test regarding how varied the infection rate of Covid-19  between white people and Black, Asian and minority ethnic. To identify the ratio and the truthfulness of the information given, 50 different patients have been pointed as it is possible to see in the tab below. The Age of the patient selected are between 20 and 100 years.
Data tab of Covid-19 infection
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The T-Test is a statistical text that is used to compare the means of 2 groups, is usually used to make hypothesis test whether the data given has affect a group of population.
The hypothesis testing is an analyst way to do an assumption on population parameter, as it will be show in this report ,will be tried to test different hypothesis on the data that has been given.
The T-Test begin by considering two different hypotheses .
It will be considered the Null hypothesis and the alternative hypothesis and they have even different point of view.
· H0 = The null Hypothesis is a statement of no difference, does mean that the difference is equal to 0
· Ha = The alternative Hypothesis is a claim about the population and is conflicting with the H0 the null Hypothesis.
[bookmark: _Toc81325719][bookmark: _Toc81569635]Hypothesis for the case
In this case, we want to demonstrate that the infection rate between white people and BAME is varied. So, the Null Hypothesis ,if the case will be true , there will be demonstrated that there is no difference between them ,and the infection of patients is very similar , in the other case will be demonstrated the alternative hypothesis, that, there is difference between the  population of white people and BAME.

Because this case is an example of independent samples test, the T-Test will provide a single obtained value Tobt.
The larger will be the value Tobt  the most probably it is to show the statistic difference between the two datasets.
[bookmark: _Toc81325720][bookmark: _Toc81569636]t-Test for independent samples
This case study is an example of independent samples ,because is usually used for two groups and no more than two, and they are independent, because, the value of a White Patient doesn’t have any influence within the value of BAME Patients.
After analyzed the 2 datasets , the Author of this report started calculate the Mean, the number of samples and the standard deviation of each dataset.
The Mean is the average of the dataset, in this case it will be found the first mean and the second mean:
[image: ]= White patient
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 = BAME patient
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[image: ]The average of     is equal to 36.58 .
The average of  is equal to 60.04 .

There are 2 procedures to find this calculation one is to sum all the numbers and divide them by 50, the total number of the patient, or , using excel , there is a function called average ,and selecting each dataset will give the exact same result.
Fig.1

Looking at the Fig.1 is possible to view the Mean of the White patient and BAME Patients, with showing the standard error on graphics. To calculate the standard error it has been used excel software, thanks to the function SQRT within the value of variance divided the value of the observation , thanks to it the value of standard error of white patient is 1.694 ,meanwhile for the BAME patients is 3.3081 .In the Fig.1 is demonstrated a line that goes above and below the graphic, because the values found it in both dataset it goes positive and negative to show that the error could be + or – the values to give a better understanding of the possibility of the error and how the data could be correct.


Fig.2
With the fig.2 is already possible to view the kind of average our dataset has. The average of the White patient is quite lower than the BAME and most of the patient are less than 60 years old , instead on BAME Patient is over 60 years old . This graphic it has been made to give a better idea of understand data that in this case we are analysing .
 
After knowing the Mean and the number is the time to calculate the Standard Deviation of each dataset , that , we will need to find our Tobt.

The fastest way to find the Standard deviation of both dataset is with an Excel’s  function called STDE.S and inside the brackets, inserting the list of datasets.
In this case the standard deviation is :

SD12  (White Patients)= 11.98 .
SD22 (BAME Patients)= 23.39 .

[image: ]With all this data, thanks to the data found , we can find the value of Tobt , by using the following formula:




By changing the value to the formula and calculate it, we will have the value of Tobt 
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That in this case is  without taking all the exceed numbers.
Now that we have the value that we were looking for , we also need to compare with a critical value. 
Using the Data Analysis function of excel we can extract the following data, that ,as for the T value is corresponding to our Tobt value. As a double check to see if the calculations are right is possible to see in the below table that the value Tobt is the same of T stat as they are the same thing.

	t-Test: Two-Sample Assuming Equal Variances
	Significant value p=0.02
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.1820408

	Observations
	50
	50

	Pooled Variance
	345.3479592
	

	Hypothesized Mean Difference
	0
	

	df
	98
	

	t Stat
	-6.312037424
	

	P(T<=t) one-tail
	0.000000004018
	

	t Critical one-tail
	2.081444921
	

	P(T<=t) two-tail
	0.000000008036
	

	t Critical two-tail
	2.36500241
	 



As it possible to see from the above the table because of the (p) significance value is higher than the value obtained from the table p(T<=t) two tail and the Tstat or Tobt is higher than value of critical two tail ,it comes to the decision that we have to reject the null hypothesis and accept consequentially the alternative hypothesis, meaning that there are difference between the two dataset. 
Following will be tested with 2 different significance level from the T-Table and will be 0.01 and 0.10.











	t-Test: Two-Sample Assuming Equal Variances
	Significant value p=0.01
	

	
	
	

	
	Variable 1
	Variable 2

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.1820408

	Observations
	50
	50

	Pooled Variance
	345.3479592
	

	Hypothesized Mean Difference
	0
	

	df
	98
	

	t Stat
	-6.312037424
	

	P(T<=t) one-tail
	0.000000004018
	

	t Critical one-tail
	2.36500241
	

	P(T<=t) two-tail
	0.000000008036
	

	t Critical two-tail
	2.626931096
	



From the table above the value of T<=t two tail has been slightly changed but still too different from the actual value of T Stat or Tobt because Tobt is too higher and still the value of p significant value is higher than the value in the table. Because of this , we will still reject the null hypothesis and accepting the alternative hypothesis, meaning that there is a variance between White Patients and BAME Patients.



	t-Test: Two-Sample Assuming Equal Variances
	Significance value p=0.10
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.182041

	Observations
	50
	50

	Pooled Variance
	345.3479592
	

	Hypothesized Mean Difference
	0
	

	df
	98
	

	t Stat
	-6.312037424
	

	P(T<=t) one-tail
	0.000000004018
	

	t Critical one-tail
	1.290249904
	

	P(T<=t) two-tail
	0.000000008036
	

	t Critical two-tail
	1.660551217
	 



With a p value 0.10 is the last example of demonstrating that the alternative hypothesis has been confirmed by showing the values of t Stat or called Tobt higher than the value of t critical two-tail and the p value higher than what it has been showed on the table after all the calculation thanks to the Excel software. Meaning that the Null Hypothesis has been reject , that’s why the alternative one, it has been accepted.
[bookmark: _Toc81569637]Presence of data that could have affected the outcome

The age related to the white patients and BAME patients infected, is possible to see that are quite different , it has been believed that the average of the white patients is drastically lower than the BAME .
From the table that has been given to analyse, if the age of the person infected of BAME patients were lower than the one obtained , the outcome of this report , would have been different , maybe with the possibility that the Null Hypothesis could’ve been true . 
Instead, the Age patients infected in the BAME is one of the data ,made understand the author that maybe the younger BAME people are stronger against the virus than the white people .Another characteristic of the dataset is that the youngest patient of the White Patient is 13 years old , very young , when in the BAME patients the youngest is 19 years old.
But this is just an assumption of the Author ,after all the analytic calculation and thinking about why the result is so different.
Meanwhile in the White Patient dataset the youngest has been more affected , another thing that made realize the author is that the elder people have not been infected so much ,because the oldest White patient is 77 years old , when in the BAME patient’s dataset the oldest is 100 years old, and there is not only one of this age but three of them .This difference of age had a big impact in this case study, because it made realize ,that , because of possible different ethnicity it change the age group of people infected and meaning that maybe is possible that each ethnicity group has their dangerous  age of much possibility to be infected.
[bookmark: _Toc81569638]Conclusion

During this report , the author realized how much important is to analyse data more critically and with a way that before knowing how to do it , maybe could have been wrong . This module helped me understand much better the data analysis world with the opportunity to understand and even calculate if a hypothesis of a study is true or not .
After all the analysis, and the calculation with different value of p ,to check if with different significant value the result could have been different , it has been arrived at the conclusion that there is a difference or variance between White patients’ dataset and BAME Dataset . The Author believe that the age of infected people in White patients infected is lower than BAME ,and as a confirmation is possible to see the mean of it, while the age of BAME patient’s dataset is higher with the mean value of 60.04.
The reason why it has been rejected the Null Hypothesis is because the value of Tstat is Higher than t critical two tails in all of the test with different p value, and the p value is too different from the p(T<=t) two tails ,still in the all testing. 
Meaning that the Alternative Hypothesis it has been accepted , and there is difference between the two dataset.
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t-Test: Two-Sample Assuming Equal Variances 


1.6941893492229272	3.3081174127177735	1.6941893492229272	3.3081174127177735	White	BAME	36.58	60.04	
Mean



Difference of Covid-19 infection rate within White and BAME patients
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Patient No White Patient BAME Patient No ‘White Patient BAME
1 20 64 26 50 50
2 22 34 27 32 69
3 25 64 28 20 45
4 26 45 29 30 47
5 29 89 30 40 80
6 77 76 31 44 32
7 48 85 32 35 82
8 43 45 33 28 88
9 55 44 34 40 30
10 43 98 35 43 64
11 27 40 36 38 32
12 34 50 37 33 44
13 14 100= 38 34 47
14 50 50 39 50 70
15 37 76 40 22 74
16 35 43 41 37 19
17 33 47 42 45 40
18 40 77 43 20 60
19 42 31 44 44 40

20 48 99 45 13 94
21 49 26 46 20 50
22 50 100 47 38 46
23 33 90 48 35 30
24 43 39 49 25 77
25 50 80 50 40 100
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