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[bookmark: _Toc81340189]Introduction 
In this report we will delineate the T-test and the hypothesis concept we will also develop a null hypothesis and an alternative hypothesis for the given dataset. We will interpret the t-test analysis for the given dataset and reach a conclusion based on the data.  
[bookmark: _Toc81340190]Describing the dataset 
No matter what sort of distribution is used to collect samples, this theorem indicates that the sample mean distribution will always resemble a normal distribution [1]. As a result, researchers may use confidence intervals to approximate the population's mean. There are two diagrams that illustrate the theorem: the bottom diagrams with the population mean are the populations, and their corresponding sample distribution is shown in the diagrams vertically below. The sampling distribution will always gravitate towards normal distribution, regardless of whether the sample originates from a normal or skewed distribution. A large-sized sample should be used in cases when the original sample is significantly skewed. For example, a sample with a highly skewed distribution does not approximate well with the normal distribution compared to a sample that has a similarly big sample size. Both sets of data must be simple random samples and must be independent of one another in order to use the two-sample t-test to determine population mean values. Please double-check to ensure that both populations have a normal distribution. Otherwise, we'll need to make sure we have a large enough sample size to be able to apply central limit theorem to our results. To determine whether or not we should utilise a pooled or unpooled strategy, we must also determine whether or not our population variances are equal or not. Let's wrap up by looking at how to interpret the p-value and our ultimate conclusion. When doing a hypothesis test, all of these factors are critical. 



[bookmark: _Toc81340191]Visualization of the data 	
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Figure 1 visualization of Dataset
[bookmark: _Toc81340192]Analysis 
[bookmark: _Toc81340193]T-test 
To evaluate if there is a significant difference between the means of two groups, which may be connected in some respects, a t-test is employed as a form of inferential statistic [2] . A normal distribution with unknown variances, such as the outcome of 100-coin tosses, is the most common use of this technique. In hypothesis testing, t-tests are used to evaluate an assumption that is relevant to a population. To evaluate if there is a significant difference between the means of two groups, which may be connected in some respects, a t-test is employed as a form of inferential statistic. There are various tests used in statistics to assess hypotheses, and the t-test is just one of them. Three important data values are required to calculate a t-test. Included are the mean difference, the standard deviation, and the amount of data items for each group. T-tests can be done in a variety of ways, depending on the data and type of analysis needed.
Hypothesis and developing null & alternative hypothesis 
If there is no link between two phenomena or no association between two groups, it is said to be a null hypothesis [3]. In a research study, an alternative hypothesis describes the existence of a link between two variables. Consideration of two hypotheses is the first step in the test. We call them null and alternate hypotheses. Contradictory opinions can be found in these theories. 
· The null hypothesis is H0: If a statement about the population is considered to be accurate or is used to make a point, it is a fact [4].
· The alternative hypothesis is Ha: As a result of H0's rejection, we arrive at a conclusion about the population that contradicts H0's assertions. 
There's no way to tell if you have enough evidence to reject the null hypothesis or not since the null and alternative hypotheses are mutually exclusive [5]. A sample of data is used as proof. It's time to make a decision. Choosing between the two choices is a difficult decision to make. Instead of rejecting H0, they say "do not reject H0" or "decline to dismiss" it if the sample information is inadequate to reject the null hypothesis (or "reject H0" if it's not). This is followed by some statistical calculations such as mean, minimum and maximum, standard deviation and sample sizes for Bame as well as White patients, which are then compared to the results of our previous calculations. The following are some of the assumptions that we need to verify. They are referred to as simple random samples (SRS). There is no correlation between samples. Both populations of responses are close to normal, and the sample sizes are high enough for both populations to be representative. As a result of calculated standard errors, test statistic is a measure of how distant our sample statistic is from our predicted population parameter. Null value + best estimate / estimated standard error Z. Difference between Bame and White patients’ statistic sample mean is the best estimate. The null value is the null value that is postulated.
Standard error estimates for two means might vary based on the technique we employ. In terms of methods, we have two choices: the pooled method and the unpooled method. Using the pooled method, two populations' variances are considered to be equal. The assumption of equal variances is abandoned in the unpooled method. The variance for our white samples is 143.5 and the variance for our Bame samples is 547, more than twice the variance for our white sample, so for our T-test we will be using the unpooled method. P-value is the chance of seeing a test statistic with a value(Z) or more extreme. The T-test will be used to determine this probability. As it's a two-sided alternative hypothesis, we need to verify both sides, because our alternative isn't equal either. The top and lower tails of our distribution must be examined. The frequency graph for the infection age looks like the one below. 

Using the aforementioned data, a set of testable hypotheses (null and alternative)  
In H0, there is always a symbol with the equal sign [6]. As far as I know, Ha does not have an equivalent symbol. If the hypothesis test uses a specific symbol, that symbol will be used in the hypothesis test. It's important to keep in mind that many researchers (including a research co-author) utilise = as the null hypothesis symbol, even when the alternative hypothesis is represented. We can get away with this because we are only evaluating the null hypothesis. Assume that there is no age difference in the infection rates of the two groups. Hypothesis 2 is that the age of people getting infected differs between white and Bame in the United Kingdom. The null hypothesis is that age of infection is equal between white and Bame. For example, x bar1=36.58 whereas x bar2=60.04 are the mean infection rates in the white and Bame populations, respectively. The normality of the two data sets has been tested. Assuming that n=50 means that the sample mean is normal. Let us take the alternative hypothesis that there is a difference between the age of people infected in the two groups. White and Bame in UK as the alternative hypothesis that infection rate varies between white and Bame is to test Ho: µ1=µ2 versus Ha: µ1not equal to µ2. Where µ1 and µ2 are the mean infection rates in the population of white & Bame respectively x bar1=36.58 and x bar2= 60.04, sd1=11.98 and sd2=23.39 are the descriptive statistics computed from the sample of white and Bame each of size 50 samples. The two data sets have been checked for their normality. White is perfectly normal despite the presence of some outliers, and Bame is skewed but the sample mean can be assumed to be normally distributed since n=50 is large.  From the data set we can determine that the infection rate is higher in older population of Bame. An t-test for testing the above hypothesis has the statistic. 
Tobt= xbar1-xbar2/(sd1 square/n1+sd2square/n2)= 6.31203742436536
P value for Tobd 6.31 is 1.90. Hence the null hypothesis can be rejected at 10%, 1%, 2% as p value is greater than 0.10, greater than 0.01 and greater than 0.02. Hence it can be concluded that there is a difference between the age of infection rates in the two population sets. 
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	Column3

	t-Test: Two-Sample Assuming Unequal Variances
	
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.1820408

	Observations
	50
	50

	Hypothesized Mean Difference
	0
	

	df
	73
	

	t Stat
	-6.312037424
	

	P(T<=t) one-tail
	9.54795E-09
	

	t Critical one-tail
	1.665996224
	

	P(T<=t) two-tail
	1.90959E-08
	

	t Critical two-tail
	1.992997126
	




	Column1
	Min 
	1st Q
	Median
	Mean
	3rd Q
	Max

	White
	13
	28.25
	37
	36.58
	44
	77

	BAME
	19
	42.25
	50
	60.04
	80
	100


[bookmark: _Toc81340194]Aberrations and their impact 
An outlier is an observation that is out of the ordinary in terms of size or number [7]. Because of their large impact on statistical results, outliers can lead to erroneous interpretations of statistical data, including the mean. It appears that the data values are larger than they really are because of the mean value in this situation. An outlier is an observation that is out of the ordinary in terms of size or number. As a result, statistical data, such as the mean, might be misinterpreted if outliers are present. In the dataset all the given data for WHITE and BAME is within the normal lower and upper bounds, below is a graph using the Tukey method representing the BAME and WHITE outliers.


[bookmark: _Toc81340195]Factors affecting Hypotheses testing
Depending on whether the null hypothesis is true and if the statistical method rejects the null hypothesis, a statistical test has one of four outcomes [8]. The method fails to reject a valid null hypothesis. There are multiple factors that affect the hypotheses testing, in this case I consider the sample size of 50 to be too small to make an accurate judgement on the infection rate of the entirety of UK’s population. If the sample size is too small, random sampling can significantly create different conclusions.

[bookmark: _Toc81340196]Results
There is weak evidence against the null hypothesis if the P-value exceeds the significance level [9]. As a result, the null hypothesis can be safely rejected. Hypothesis tests are used to test hypotheses regarding a certain parameter. Specifically, it's the difference in population means that we're interested in. We'll start by defining our hypothesis. Then, we'll analyse our data, confirm our assumptions, and calculate our test statistic, before concluding our study. Finally, depending on this p-value, we shall make a judgement. In the UK, White and Bame are available. to test Ho: 1=2 against Ha: 1not equal to 2 A sample of whites and Bame, each with a 50-person sample size, yielded sd1=11.98 and sd2=23.39 as descriptive statistics. The normality of the two data sets has been tested. Assuming that n=50 means that the sample mean is normal, White is completely normal while Bame is skewed. The two collections of data do not share any commonalities. According to statistics, a T-test may be used to test the hypothesis above. We can confirm the findings of the BBC news that the infection rate of Covid 19 is varied between white people and BAME in the UK, though we hold reservations regarding the significant difference between the two means and would like to have access to a larger sample size to present more accurate results.
[bookmark: _Toc81340197]Conclusion 
Nearly all fields require hypothesis testing, and it is not only for statisticians or data scientists [10]. For example, when we write code, we also test it. Each and every product or problem that a company presents must be solved by assuming certain assumptions. In the report, the T-test and the hypothesis idea, as well as the null hypothesis and alternative hypothesis, are explained. There has been a response to the test and its interpretation of the task. 
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White Normal Distribution
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