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In this report presented would be an explanation for T-Test, definition of hypothesis and its role in T-Test, development of null hypothesis and alternative hypothesis, development of an appropriate set of both null hypotheses and alternative hypotheses and the test of them, presented visually, any features of the data that appear during the investigation of the dataset and any other factors that could be included in the table that is given (shown in appendices). 



T-Test
	In order to find the magnitude of the difference between two related groups, we set a T-Test in motion. To put it plainly – a T-Test is a statistical way of making an assumption, it is a hypothesis testing tool. Few of many instances are:  flipping a coin any given times to decide whether the coin flips heads or tails more often[1]; assuming the next president or political figure, based on social views; assuming which football team would win the next match. T-Test is believed to be better than other kinds of tests for a smaller amount of data. 

Hypothesis
	By definition, hypothesis is accurate, provable statement of the researcher(s) on how the outcome of the study would look like. [2] Simply put, hypothesis is the scientifical way to say prediction, based on numbers, statistics, facts, research, statements. 
 
Development of null hypothesis and alternative hypothesis
	Null hypothesis and alternative hypothesis are indeed connected. They are just like two siblings, arguing all the time for this and that. The null hypothesis sibling is always saying that things are alright and they never broke that vase, while alternative hypothesis sibling would do their best to prove otherwise, because nobody really wants to be grounded. The null hypothesis always proposes there is no difference between certain characteristics of all groups. [3] The alternative hypothesis, however, always looks to show difference between a given parameter and the hypothesised value of it, this is what the researchers hope to be true[4]. So now, if the null hypothesis sibling cannot keep on making arguments of how innocent they are and the alternative hypothesis sibling makes a lot of acceptable arguments on the matter, the first kid is probably getting grounded, because the second sibling gave too many correct arguments, which means all of it is not like that simply by chance. If the second sibling didn’t make so many good arguments, they would get grounded, because the difference between null hypothesis’ value and the alternative hypothesis’ value would be so small, it’d be considered a chance.  


Development of set of testable hypotheses
	In order to make a T-Test, there are few things that are to be known. First of which is the types of T-Test. There are one-tailed tests and two-tailed tests: the first group shows that one group is either more or less in value than the other one [5] and the other group tests if whether a sample is greater or less than a given range of values[6]. Second, there are paired and unpaired T-Tests. The paired tests do compare two relating things (the number of the broken vases the same kid has at different age), when in a table both numbers should stay beside each other, they cannot go down or up the table. It is fixated on this position – next to the other one. Unpaired tests are more to the statistical side of just looking the averages and then deciding their significance (boy siblings or girl siblings have broken more vases over the time), these tables do not have fixated places for a single value in a group – both groups could be ordered in numeric way and it would not change the accuracy of the test in any way [7]. 
	First hypothesis: There is a significant difference in the age between White and Black, Asian and minor ethnics patients: p = 0.000000115. In percentages this makes 0.0000115. The acceptable (where alternative hypothesis wins over null hypothesis) percentage is five and nothing more. This means, if a p > 0.05, the statistics would support the null hypothesis[8]. In this case, the null hypothesis is that the age between Black, Asian and minor ethnics patients and White patients is the same. End results of it all: alternative hypothesis wins, because the p (probability value) is less (a lot less) than 0.05. The T-Test is always paired with such graph (two patients are with the same number all the time).  The type of the T-Test is two-tailed. It describes the difference between two figures and does not state that one is simply greater in value than the other. 





	Second hypothesis: The Black, Asian and minority ethnics patients are older than the White patients. The probability value here is 0.000000057. The null hypothesis is once again that both groups are at the same average age. The difference here is that the type of the T-Test is one tailed now, because to be proven is that one group is greater in value than the other one. End outcome of it is that the alternative hypothesis is well proven and therefore true with 0.0000057% opposition only. 





	Third hypothesis: The Black, Asian and minority ethnics patients in the first half are older than the White patients in the first half. This hypothesis is on the same principle as the second one. The test is paired (as any else, given the circumstances) and one-tailed. Results are as follows: p = 0.000062591, which is 0.0062591% not to be true. This makes the hypothesis correct, statistically.  


Other features of the data 
	When calculating the second hypothesis, the result for p was 0.000000057. In the meantime, the third one had p = 0.000062591. The difference between them seems mundane in a way. However, the difference is over one thousand times (1,098.087719298246 to be more exact)! Just out of pure curiosity, a T-Test was made, same as the third one in this report, but with the other half of the table. The p-value is 0.000193961. This is 0.0193961%. Which, regardless of still being true (as of scientific matter and report’s matter), is the closest of being wrong or more accurately – statistically insignificant. But what of it? A lot! For an instance, this shows us that the following prediction could be made on this very T-Test: There will be more older Black, Asian or minorities ethnics patients than older White patients on the average.  


Other factors that might affect the results and ideas on how to control these factors
	The main thing that could be added is time periods. This reveals a lot of new things to do and better manipulation of the information, proposing new scenarios to deduce outcomes. This means, since what the table shows is Covid-19 infection rate, many things could be speculated through knowing when the infection happened and countermeasures could be taken. Let’s say this table contains infection rate for a whole year – researchers could separate it into four pieces – one for each season and then statistically prove in which season there is a bigger danger of infection. There are different types of the virus too, so if there were time periods in the table, a prediction of the virus’ preferred target when it comes to age throughout a given time period would be made and therefore suitable countermeasures would be taken. Adding time periods could actually show which age groups should be focused on – let’s say universities are closed at a given time, but then the infection rate drops with a significant amount of people aged between 20-30. This would implement that the decision taken to close universities and have them serving online was the right choice to make. Then, they could follow the situation any time they decide to open the studying institutions again and therefore think of new, more effective ways of dealing with the virus. 
	Next, having the area specification would be astounding, because then being able to see where exactly the more infections are at, a more focused countermeasure could be taken, instead of just forcing everyone everywhere to be under a lockdown. This would save a lot of both economics and people’s morality. 
	Furthermore, a use could be made from having the knowledge of whether the person has any other medical circumstances. This would tell as to how vulnerable these people are to the virus, so more countermeasures could be taken and there would be a lesser need for these people to be exposed to it. 
	Else, knowing where these people have been recently, how many times they were going out or perhaps who they’ve met (not to a disturbing depth) could become a helpful information. This would tell how much of socialization is too much of a socialization for the time being. This would also show a better idea of where the infection rate is bigger. 
	Also, the numbers of people that person lives with could be helpful. This could show if more populated house brings any bigger risk.  





	To end this report, the final thoughts are of how wide this area of T-Test is and how many possibilities it gives. The results aren’t actually proving something is certain, even if they are showing something is certain – but it still gives a better orientation on what has to be done. By using T-Test, it is like using meaningful numbers on your side in order to predict the future – would it be about market, a better class grade-wise, better profession to pick and so on!  


References: 
[1]A. Hayes, "T-Test", Investopedia, 2020. [Online]. Available: https://www.investopedia.com/terms/t/t-test.asp. [Accessed: 03- Sep- 2021].
[2]S. McLeod, "What is a Hypothesis?", Simplypsychology.org, 2018. [Online]. Available: https://www.simplypsychology.org/what-is-a-hypotheses.html. [Accessed: 03- Sep- 2021].
[3]A. Hayes, "Null Hypothesis", Investopedia, 2021. [Online]. Available: https://www.investopedia.com/terms/n/null_hypothesis.asp. [Accessed: 03- Sep- 2021].
[4]"About the null and alternative hypotheses", Minitab 18 Support. [Online]. Available: https://support.minitab.com/en-us/minitab/18/help-and-how-to/statistics/basic-statistics/supporting-topics/basics/null-and-alternative-hypotheses/. [Accessed: 03- Sep- 2021].
[5]W. Kenton, "One-Tailed Test", Investopedia, 2020. [Online]. Available: https://www.investopedia.com/terms/o/one-tailed-test.asp. [Accessed: 04- Sep- 2021].
[6]A. Hayes, "Two-Tailed Test Definition", Investopedia, 2021. [Online]. Available: https://www.investopedia.com/terms/t/two-tailed-test.asp. [Accessed: 04- Sep- 2021].
[7]N. Gleichmann, "Paired vs Unpaired T-Test: Differences, Assumptions and Hypotheses", Technology Networks Informatics, 2020. [Online]. Available: https://www.technologynetworks.com/informatics/articles/paired-vs-unpaired-t-test-differences-assumptions-and-hypotheses-330826. [Accessed: 04- Sep- 2021].
[8]S. McLeod, "P-Value and Statistical Significance", Simplypsychology.org, 2019. [Online]. Available: https://www.simplypsychology.org/p-value.html. [Accessed: 04- Sep- 2021].

Appendices:
	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 



Age of White and BAME patients

White	20	22	25	26	29	77	48	43	55	43	27	34	14	50	37	35	33	40	42	48	49	50	33	43	50	50	32	20	30	40	44	35	28	40	43	38	33	34	50	22	37	45	20	44	13	20	38	35	25	40	BAME	64	34	64	45	89	76	85	45	44	98	40	50	100	50	76	43	47	77	31	99	26	100	90	39	80	50	69	45	47	80	32	82	88	30	64	32	44	47	70	74	19	40	60	40	94	50	46	30	77	100	



Age of White and BAME patients

White	20	22	25	26	29	77	48	43	55	43	27	34	14	50	37	35	33	40	42	48	49	50	33	43	50	50	32	20	30	40	44	35	28	40	43	38	33	34	50	22	37	45	20	44	13	20	38	35	25	40	BAME	64	34	64	45	89	76	85	45	44	98	40	50	100	50	76	43	47	77	31	99	26	100	90	39	80	50	69	45	47	80	32	82	88	30	64	32	44	47	70	74	19	40	60	40	94	50	46	30	77	100	



Age of White and BAME patients

White	20	22	25	26	29	77	48	43	55	43	27	34	14	50	37	35	33	40	42	48	49	50	33	43	50	BAME	64	34	64	45	89	76	85	45	44	98	40	50	100	50	76	43	47	77	31	99	26	100	90	39	80	
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