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[bookmark: _Toc81432694]Definitions
[bookmark: _Toc81432695]T-test
T-test is a type of inferential statistics tool that is used to ascertain whether there is difference between two groups of data. This groups can be samples drawn from a same or different populations. The samples can be related, in other wards the samples can be mutually inclusive. The mutually inclusive samples result to a type of t-test called dependent sample t-test. On the other hand, the samples may be mutually exclusive, drawn from populations that are independent of each other. This independent samples result to a type if t-test called independent sample t-test.
The t-test inferential statistics has a number of assumptions guiding its accuracy level. To begin with, the t-test assumes that the samples that are used have been randomly selected. This randomness of the sample data is aimed at reducing skewness of the data and help in increasing accuracy of the data.
The t-test also assumes that the data used in the samples is normally distributed. This normal distribution means that the measures of central tendencies such as the mean, mode and the median coincide. This assumption is very key since the populations in most cases are normally distributed. Normality is key in t-test as it aims to have similar distribution of the samples and the population.
Scale of measurement is another key assumption of the t-test. The t-test assumes that data collected from the population follows continuous or ordinal scale. This is because it is possible and easy to measure central tendencies of ordinal scale variables or continuous variables as compared to non-continuous variables. The t-test relies on the mean of the samples in informing conclusions thus it is very key for a researcher to collect data in a form that is measurable.
The final assumption of the t-test is homogeneity of variance. The two samples that are used in hypothesis testing are supposed to have equal variance which results to equal standard deviations. Equal variance reduces chances of outliers in the data making the results of t-test to behave abnormally.
The t-test has a number of applications in the real life. The t-test is used by researchers especially in the field of biological and chemical sciences where it is impossible to correct large samples. The researchers make controlled experiment of various chemicals aimed to determine how they are related to each other. The t-test is also used in academic purposes where students have no capacity to collect large amount of data.
Finally, the t-test is important in conducting hypothesis testing in inferential statistics.
[bookmark: _Toc81432696]Hypothesis
A hypothesis refers to an educated assumption about a population parameter that is made with limited or no evidence to back it up [1]. In most cases, making assumption about a certain aspect of the population proves important as it starts the process of making meaningful conclusion about the population. This is because this assumption forms the basis of collecting the actual data and proving whether the assumption holds. 
There are two types of hypotheses in statistical analysis; the null hypothesis and the alternative hypothesis.
The null hypothesis takes a form that assumes no difference between the two samples in question. It assumes that both samples are similar in every aspect. The mean difference between the two samples is zero. This means that the population parameter that is being investigated is equal in both the two populations. 
The second type of hypotheses is the alternative hypothesis. The alternative hypothesis assumes that there is a statistically significant difference between the two samples in the statistic that is being tested. Consequently, the alternative hypothesis implies that the two populations from which the samples are drawn, are statistically difference in terms of the population parameter that is being tested. The alternative hypothesis assumes the opposite of the null hypothesis.
[bookmark: _Toc81432697]Hypothesis testing process
Hypothesis testing like any other inferential statistics tools has its own process that ensures accuracy of the conclusions drawn from it [2]. 
The hypothesis testing starts with formulation of statistically measurable, achievable and precise questions. The questions form the core of the test. They represent the core purpose of the research or test experiment that the researcher seeks to identify or achieve. In hypothesis testing, statisticians normally create a concrete question that allows the achievement of the intended objectives of a research.
Formulation of the null and alternative hypothesis follows. The hypotheses have to originate from the research question. The hypotheses must be concerning a given statistic of the samples involved. The statistic in question must be the same for both the null and the alternative hypothesis.
Setting the significance level is very key in hypothesis testing. This is because no one can be 100% that the conclusions drawn from the samples concerning a population are accurate. This is because the samples can be collected erroneously, and that unless a census of the whole population is done, inferential statistics remain to be estimation method that is prone to errors. In most cases the level of significant can be set to alpha value of p = 10%, 1%, 2%, or 5%. This means that the researcher is 90%, 99%, 98% 0r 95% sure that the inferences made about the population from the samples are accurate respectively. The room for error allowed in most cases is shown by the alpha value.
The actual testing of the hypothesis follows. The t-critical is obtained from the table at the given level of significant by reading the p- value at that point. The t calculated is obtained from the statistical software such as Microsoft Excel, SPSS, Stata, Mintab among others after the researcher has arranged the data in the form readable and executable by these statistical software.
Drawing of the conclusion forms the last part of hypothesis testing.  Whenever the t-calculated is larger that t-critical, the null hypothesis is rejected. Whenever t-critical is larger than the t-calculated, the null hypothesis is accepted. The conclusion drawn on the sample statistic forms the basis for making inference about the population parameter in question at the given confidence level.
[bookmark: _Toc81432698]Formulation of hypotheses for this study
This experiment seeks to establish whether there is a relationship between the Covid- 19 infection rate off the White people and the BAME people in the United Kingdom. The experiment follows the recent reports by the BBC (UK) news that concluded that there are variations in the rate of covid-19 infections in the UK among the White and the BAME populations of the UK. The basic question of the experiment is; is the Covid-19 infection rate in the UK varied between the White population and the BAME population?
The hypotheses for the study would be:
i. There is no significant variation in the Covid-19 infection rate among the White population and the BAME population in the UK
ii. There is a significant variation in the Covid-19 infection rate among the White population and the BAME population in the UK
These hypotheses are tested below at 
[bookmark: _Toc81432699]1.2 Testing the hypotheses of the experiment.
The hypothesis testing of this experiment was conducted using Microsoft Excel software. This software is easy to use, easy to code and provides accurate results. The following part gives the results of the test at.












[bookmark: _Toc81432700]Testing the hypotheses at 
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 item
	BAME patients age 
	White Patient age 

	Mean
	60.04
	36.58

	Variance
	547.1820408
	143.5138776

	Observations
	50
	50

	Pooled Variance
	345.3479592
	

	Hypothesized Mean Difference
	0
	

	df
	98
	

	t Stat
	6.312037424
	

	P(T<=t) one-tail
	4.01804E-09
	

	t Critical one-tail
	1.290249904
	

	P(T<=t) two-tail
	8.03608E-09
	

	t Critical two-tail
	1.660551217
	 


Figure1. Testing the hypotheses at 

The table above shows the excel output of the experiment at p= 0.1, assuming equal variance among the two samples. A sample size of 50 patients was drawn from both the White patients’ population and the BAME patients’ population. The assumed mean difference (null hypothesis) between the two samples was zero. The BAME patients selected for this study had a mean age of 60.04 years whereas the White patients selected for this experiment had a mean age of 36.58 years. The variance of the BAME patients sample was 547.1820408, while the variance of white patients was 143.5138776. The pooled variance of the two samples was 345.3479592.

The t-critical for this study was 1.290249904, at alpha, p= 0.1. The equality nature of this hypothesis test requires a two tailed test. The t-calculated for the study was 6.312037424. The p-calculated was 8.03608E-09. The null hypothesis is accepted at p =0.10 since p-value of 8.03608E-09 < 0.10











[bookmark: _Toc81432701]Testing the hypotheses at 
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 item
	White Patient age
	BAME patients age

	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
	4.01804E-09
	

	t Critical one-tail
	2.36500241
	

	P(T<=t) two-tail
	8.03608E-09
	

	t Critical two-tail
	2.626931096
	 


Figure 2. Testing the hypotheses at 

The table above shows the excel output of the experiment at p= 0.01, assuming equal variance among the two samples. A sample size of 50 patients was drawn from both the White patients’ population and the BAME patients’ population. The assumed mean difference (null hypothesis) between the two samples was zero. The BAME patients selected for this study had a mean age of 60.04 years whereas the White patients selected for this experiment had a mean age of 36.58 years. The variance of the BAME patients sample was 547.1820408, while the variance of white patients was 143.5138776. The pooled variance of the two samples was 345.3479592.
The t-critical for this study was 2.626931096, at alpha, p= 0.01. The equality nature of this hypothesis test requires a two tailed test. The t-calculated for the study was -6.312037424. The p-calculated was 8.03608E-09. The null hypothesis is accepted at p =0.01 since p-value of 8.03608E-09 < 0.01













[bookmark: _Toc81432702]Testing the hypotheses at 
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 item
	White Patient age
	BAME patients age

	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
	4.01804E-09
	

	t Critical one-tail
	2.081444921
	

	P(T<=t) two-tail
	8.03608E-09
	

	t Critical two-tail
	2.36500241
	 


Figure 3. Testing the hypotheses at 

The table above shows the excel output of the experiment at p= 0.02, assuming equal variance among the two samples. A sample size of 50 patients was drawn from both the White patients’ population and the BAME patients’ population. The assumed mean difference (null hypothesis) between the two samples was zero. The BAME patients selected for this study had a mean age of 60.04 years whereas the White patients selected for this experiment had a mean age of 36.58 years. The variance of the BAME patients sample was 547.1820408, while the variance of white patients was 143.5138776. The pooled variance of the two samples was 345.3479592.
The t-critical for this study was 2.36500241, at alpha, p= 0.02. The equality nature of this hypothesis test requires a two tailed test. The t-calculated for the study was -6.312037424. The p-calculated was 8.03608E-09. The null hypothesis is accepted at p =0.02 since p-value of 8.03608E-09 < 0.01.
[bookmark: _Toc81432703]1.3 Outliers test
Outliers refer to abnormal observations that have large variance between them and the central tendencies of a given data set. Outliers lie way beyond the upper bound and the lower bound of a data set. The formula for finding outlier is by calculating the upper and lower bounds of the data set and then looking for the data points in the data set that lie beyond the bounds. The distribution of the observation is shown on the graph below:

Figure 4. Distribution of observations.
The upper bound was calculated using the formula,.
 The lower bound was calculated using the formula,. 






	
	White Patients 
	BAME
patients 

	quartile(Q1)
	28.250
	43.250

	quartile(Q3)
	43.750
	79.250

	Interquartile range(IQR)
	15.500
	36.000

	
	
	

	upper bound 
	67.000
	133.250

	lower pound
	5.000
	-10.750



The patient with 77 years represented an outlier in the sample of the white patients, since the upper bound for this sample was 67 years. All the observations from the BAME patients had no outliers. Outliers increase skewness of data distribution away from normal distribution which is the underlying assumption of hypothesis testing.
[bookmark: _Toc81432704]2.0 Other factors affecting the experiment
The experiment could be affected by wrong sampling method, the health of the patients used in this experiment may be different from patient to patient due to other underlying health issues. This underlying issues affects the independency of the samples.













[bookmark: _Toc81432705]CONCLUSION

This experiment was aimed at testing the truthfulness of the news of the BBC (UK) news concerning the variability of the rate of Covid-19 infections between the White patients and the BAME in the UK. According to the results of this experiment at 90%, 98% and 99% level of confidence, a conclusion is reached that there is no significant difference in the infection rate in the UK between the White and the BAME patients in the United Kingdom.
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