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[bookmark: _Toc78901488]What do you mean by t-Test?
T test is used to compare means of the samples on a similar measure. T test was first developed by William S. Gosset, which was known as student t test. This test is used to draw inferences about the samples, as how much they differ from each other or in other words, is there a significant difference between the groups or not (Jankowski et al., 2017). It is widely used in statistical tests and most easy to use among them too. This test can be conducted using a pen, paper and a calculator. T test is basically a mathematical equation that is used to drive a value and a table to check whether the value lie in the distribution or not. It is agreed upon that when the result is unusual or different and the chance of it occurring is less than 5% (p<.05) or 1% (p<.01), this means that the result is statistically significant (Jankowski et al., 2017). This means that the inference can be derived that both means are different than each other. 
Some part of t test is based on a mathematical proof known as central limit theorem. This states that if a well-drawn sample is taken from the population randomly, it will be similar to any other largely drawn random sample from the population (Jankowski et al., 2017). This means that all the randomly drawn samples will have a similar bar chart, that resemble a normal distribution curve. If there is an unusual difference shown by the t value, this can indicate that both samples are drawn from a different population. A significant t test leads to develop inference about the mean difference in a population that can further lead to in-depth investigation of the difference and the reasons. 

[bookmark: _Toc78901489]What is hypothesis? How to develop null and alternative hypothesis?
Humans are good observer of their surroundings. People like to observe and make judgements to explain better about other’s behaviour to have a feeling of safety (Field, 2013). These casual judgements can be characterised as theories. So, a theory is just a judgement make on observations but there can be an error in the theory or, the observations or the judgements can be faulty. To check the truthfulness of the theory researchers developed prediction from the theory, which is known as hypothesis. These hypotheses are then further tested to check the validity of the theory. Every prediction made on the basis of a theory is not a hypothesis. To be considered as a hypothesis, the prediction should be in such a way that it can be tested empirically. This means that the statement should be scientific and non-scientific statements cannot be considered as hypothesis. 
There are two types of hypothesis that are used in research; null hypothesis and alternative hypothesis (Field, 2013). Null hypothesis states that there is no observed difference or no association between the groups (Aczel et al., 2018). Alternative hypothesis states that there is an observed relationship between the groups. Alternative hypothesis is the opposite of the null hypothesis. The statistical assumption made by the researcher is the alternative hypothesis and the disapproval of this statistical assumption is known as null hypothesis. If the data collect does not support the null hypothesis and the result states otherwise, then it is said that null hypothesis is rejected (Aczel et al., 2018). This happens when the p value of the test is less than the statistical level of the test. In this case alternative hypothesis is accepted. On the other hand, when the data collected does support the null hypothesis, then it is said that null hypothesis is not rejected. These are the difference between null and alternative hypothesis. 

[bookmark: _Toc78901490]Testable hypotheses for the particular dataset
Null hypothesis: There is no difference of infection rate in white patients and BAME patients.
Alternative hypothesis: There is difference of infection rate in white patients and BAME patients.


[bookmark: _Toc78901491]The testing of your hypotheses to significance level
The data was assessed for the assumptions of normality. The values for skewness and kurtosis for White patients and BAME patients were .45 and 1.35, and .27 and -1.17 respectively. Data is considered normal if skewness is between -2 to +2 and kurtosis is between -7 and +7 (Byrne, 2021).

	Table 1

	Mean comparison of infection rate in White patients and BAME patients, with Confidence Interval of 98%

	
	White patients
	BAME patients
	
	
	

	Variables
	M
	SD
	M
	SD
	t(98)
	p
	Cohen’s d

	Infection rate
	36.58
	11.98
	60.04
	23.39
	-6.31
	.000
	1.26



On average, White patients scored low on infection rate (M = 36.58, SD = 11.98), compared to BAME patients (M = 60.04, SD = 23.39). This difference, -23.46, with 98% CI [-32.25, -1] was statistically significant t (98) = -6.31, p = .000; it also represents a small effect size d = 1.26. Effect size is calculated by Cohen’s d.

The data was assessed for the assumptions of normality. The values for skewness and kurtosis for White patients and BAME patients were .45 and 1.35, and .27 and -1.17 respectively. Data is considered normal if skewness is between -2 to +2 and kurtosis is between -7 and +7 (Byrne, 2021).


	Table 2

	Mean comparison of infection rate in White patients and BAME patients, with Confidence Interval of 99%

	
	White patients
	BAME patients
	
	
	

	Variables
	M
	SD
	M
	SD
	t(98)
	p
	Cohen’s d

	Infection rate
	36.58
	11.98
	60.04
	23.39
	-6.31
	.000
	1.26



On average, White patients scored low on infection rate (M = 36.58, SD = 11.98), compared to BAME patients (M = 60.04, SD = 23.39). This difference, -23.46, with 95% CI [-33.70, -13.70] was statistically significant t (98) = -6.31, p = .000; it also represents a small effect size d = 1.261.26. Effect size is calculated by Cohen’s d.

The data was assessed for the assumptions of normality. The values for skewness and kurtosis for White patients and BAME patients were .45 and 1.35, and .27 and -1.17 respectively. Data is considered normal if skewness is between -2 to +2 and kurtosis is between -7 and +7 (Byrne, 2021).


	Table 3

	Mean comparison of infection rate in White patients and BAME patients, with Confidence Interval of 90%

	
	White patients
	BAME patients
	
	
	

	Variables
	M
	SD
	M
	SD
	t(98)
	p
	Cohen’s d

	Infection rate
	36.58
	11.98
	60.04
	23.39
	-6.31
	.000
	1.26



On average, White patients scored low on infection rate (M = 36.58, SD = 11.98), compared to BAME patients (M = 60.04, SD = 23.39). This difference, -23.46, with 95% CI [-29.63, -17.29] was statistically significant t (98) = -6.31, p = .000; it also represents a small effect size d = 1.26. Effect size is calculated by Cohen’s d.

[bookmark: _Toc78901492]The presence of any outliers in the data and the effect that they have on the out
Before the statistical tests are run, data has to be checked for the errors or outliers. Then there are different techniques to deal with the outliers and, those techniques or the methods leads to different datasets, resulting in different analytical inferences (Leys et al., 2019). Outliers are the values that are far away from the average dataset or the remaining dataset. So, they always play a problematic role in the statistical inference of the relationship of the variables. Outliers are different from the noise, that is caused due to an error. The outliers are the part of the data but do not represent the needed population. All the statistical tests used for the interpretation of the relationship of the variables are very sensitive to these outliers and the results are drastically changes from the actual result. All parametric statistical tests like regression, correlation, ANOVA and t test are sensitive to the outliers, so all the analysis run while not removing the outliers are messed up. There are two main types of outliers; univariate outliers and multivariate outliers. Univariate outliers are present in a single variable, and multivariate outliers occur within the joint combination of two or more variables. 
Outliers can be dealt with by either removing them or by transforming the dataset so that the outliers do not disturb the result (Leys et al., 2019). Outliers can be caused due to many reasons or causes. There may have been a transmission error, or it may be caused due to human error or instrument error. The population may also be contaminated by the foreign elements resulting in outliers. It is important to find outliers in the data to ensure its quality because a potential source of the outliers are incorrect values or a problem in data entry. It is also important to find outliers in the dataset because sometimes unknown values are coded with very larger and out of range values. So, by checking for outliers we can see whether there are missing values or not. So, it is important to remove the outliers or deal with them properly. By dealing with the outliers, the analysis can be run successfully and true inferences can be made from them. 

[bookmark: _Toc78901493]Any other features of the data that appear during your investigation of the dataset
No particular features of the data that appeared to be significant or important during the investigation. As the dataset was very small with few variables. There could have been more features in the dataset if there was a variety of the variables. One thing intriguing in the dataset was the shape of histogram of both the patients. The shape of histogram was not similar to the shape of the bell curve, which arise the question of normality. The assumptions of the normality were still met as the values of skewness and the kurtosis were within the limits. 

[bookmark: _Toc78901494]Factors
There are many factors that were to be considered in the experimental set up. There are many different types of infections and a separate variable should be made to report the type of infection. This is an important aspect to be studied because different infections have different causes, and a particular community or ethnicity may be predisposed to those infections. This can be studied to develop better healthcare plans for such communities in the future and effective measures can be taken to lower the rate of infection in the communities. The infections may be prone to any medical history or other factors that were not taken in account during this experiment. So, it is important to include more factors that may provide more details regarding the rate of infection.
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