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[bookmark: _Toc92652033]Introduction
Data analysis and visualization techniques are the set of methods and ways in which data is represented and interpreted for further understanding and derived information. The domain of data analysis is based on the huge amount of data collected and the set of analysis of this data provides important information. This assignment is based on one such technique of data analysis that is hypotheses testing. This inferential statistical analysis is needed to be done on the set of data that is collected amidst covid in the UK based on racial distinction. The objective of the analysis is to implement the elements of hypotheses testing of the data whose standard deviation isn’t available. 
[bookmark: _Toc92652034]About the Data
The data is about the infection rate of Covid – 19 among the people of the UK with some distinctive variation in white and BAME (Black, Asian, and Minority Ethnic) population. The significance of this analysis is that it takes sample data and is based on the foundation that there is no difference between hypothesized data mean and observed sample mean.
There are three columns of the data – Patient No., White Patient, and BAME. The patient no. is given to designate a particular patient. The chart given below shows the histogram of the data. 

[bookmark: _Toc92652035]t – Test
T – test comes under statistical analyses as a part of inferential statistics. It is basically used to evaluate the probabilistic difference between the two sets of data that might have some common characteristics. In common terms, the notion of t – testing is done for hypotheses testing. The concept of hypothesis testing is based on the assumption which is specified by the nature of data that is being collected. The notion of sample data is plausible for the hypotheses testing.
Null Hypotheses: The concept of null hypotheses is the one hypothesis that is meant to be tested in the analysis. The notation for null hypotheses is H0. It simply states that there is no difference among the sample proportions or means.
Alternative Hypotheses: Every other hypothesis than null is considered as the alternative hypothesis. Alternative hypotheses are denoted by either HA or H1. In simple terms, all the hypotheses are contradictory to null hypotheses. 
                                                       [image: ]
An inference (plural hypothesis) is a specific, testable statement of what the researcher (s) expect because of research. This is specified at the beginning of the study. This usually suggests dating between the independent variable (adjustment made by the researcher) and the underlying variable (which is measured by the research). There is a tradition in research that is written in hypothesis form, zero hypothesis and alternative hypothesis (experimental hypothesis when research method is used). The basic requirement for a guess is that it can be evaluated as wrong and supported or rejected. Assess a hypothesis, the researcher first assumes that there is no difference between the populations from which they were drawn. This is called passive estimation, and research estimation is routinely called alternative estimation[1].
Alternative hypothesis-Alternative hypothesis describes the currency relationship between the two variables studied (one variable affects the opposite). An experimental theory predicts what changes (s) will occur within a structured variable when manipulating a neutral variable. This suggests that the effects are not due to risk and are large in their expression to help the researched idea[1].

Null hypothesis- Null hypothesis states that there is no dating between the two variables under study (one variable does not affect the other). No change in the structured variable due to manipulation of the neutral variable. This suggests that the results are risky and that it is common for research to support the idea[1].
[bookmark: _Toc92652036]Analysis
The hypotheses testing for the given data would involve a tool. This tool is a data analysis option in Microsoft Excel. Another option is to use test() function in MS Excel itself. The notion of analysis comes from the initiation of formulating a null hypothesis. This null hypothesis will designate that there is no difference between hypothesized mean and observed mean [2].
Since both the set of data that is of white patients and BAME has an equal number of observations, here 50, that’s why t – tests are quite important. The importance of p – value is to show the probability of certain effects of the data showing the strength of association.
t-test achieved in Excel at a implication amount of 0.01
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 
	White patient
	BAME

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.182

	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
	 



The implied contamination fee of the pattern has been calculated as 36.58 with a standard deviation of 11.98 for the white affected person and 60.04 with a trendy deviation of 23.39 for BAME. The pooled variance of the 2 facts sets is 345.35. The t statistic calculated is -6.3, at the same time as the t critical is 2.63. The p-value of the 2-tail look at is drastically decrease than 0.01, as shown inside the above desk. 
Decision: Deny the null hypothesis since the P-value is significantly decrease than the meaning amount.
In the 98% self-assurance phase, there is a big difference between the Covid-19 transition infection on the White Web and BAME. The average pollution rate within the BAME net is much higher than within the white net.
t test at an implication amount of 0.02
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 
	White patient
	BAME

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.182

	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
	 



The major t-number calculated compared to 2.37 is -6.3. The p-value of this search is much lower than the implication amount of 0.02.
Decision: Based on the above, reject the null hypothesis.
At 98% confidence level, there is a major variation between the Covid-19 infection rate within the blonde community and BAME. The recommended pollution charge in the BAME community is much better than the white net.
of the t test at an implication amount of 0.1
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 
	White patients
	BAME Patients 

	Mean
	36.58
	60.04

	Variance
	143.5138776
	547.182

	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
	 



The significant t-number calculated compared to 1.66 is -6.31. The p-value of this condition is much lower than the significance level of 0.1.
Decision: Based on the above, reject the null hypothesis.
With a degree of self-confidence of 90%, there is a big difference in the value of the Covid-19 infection in the white community and BAME. The average pollution value on the BAME net is much better than on the white net.

[bookmark: _Toc92652037]Outliers 
The notion of an outlier in the given dataset refers to the values that are way beyond the data. These outliers tend to skew the results. One can see from the descriptive statistics of both the dataset, the value of skewness is given depicting the presence of outliers. Outliers are calculated using a series of methods in Excel to find out the values which are significantly higher or lower than the other data. The following table shows the calculation of elements that will be used to identify the outliers in the dataset. The lower limit and upper limit of each column show the boundary for the outliers [3].
After calculating the outliers and applying them to the dataset using the OR() function, it was found that among white patients, only patient no. 6 lies are outliers. On the other hand, among the BAME patients, many patients lie beyond the normal data. This clearly shows that BAME is largely skewed [4].
[bookmark: _Toc92652038]Factors Affecting Hypotheses Testing
There are four important parameters that can affect hypothesis testing. They are
Level: The level is shown by alpha in the statistics chart. The alpha is defined to demarcate the null hypotheses for the data.
Difference between each dataset means: It shows the dependency of two different sets of data among each other. The differences separated the data showing the relevancy.
Variability among the particular subject: The variance plays a more important role than means. It shows more truthfulness for the nature of the population which is based on human nature and varies accordingly. The larger variation shows a wider curve and the smaller variation shows a narrower curve.
Sample Size: The sample size is quite important to give the idea of the whole population. The more sample size, the more significant the probability of data (Emmert-Streib & Dehmer, 2019). 
[bookmark: _Toc92652039]Results / Discussion
The given dataset is based on the covid infection rate for the distinctive race of the population that is white and BAME. The dataset has the same sample size which has created a strong base for the analysis. After conducting hypothesis testing, one can say that there is no dependency on the population of a particular race among each other for the spread of infection. The notion of outliers has defined the skewness among the data which is larger for BAME. On the other hand, the variance difference is quite large among both sets which also rejects the null hypothesis. The calculated p – value is also quite low from the standard p – values proving the rejection of the null hypothesis. This also proves that each set of races has their distinct infection rate of covid which depends on internal factors and no external factors. These internal factors can be their lifestyle, hygiene, and lack of precautions. 




[bookmark: _Toc92652040]Conclusion
Data analysis and visualization is an important statistical tool that helps in understanding and interpreting data in a more defined way. The given assignment was based on using one such tool of data analysis for the covid related data that is hypotheses testing. The given dataset has been analysed using descriptive statistics, hypothesis testing, and outliers. All these elements have been calculated to signify certain parameters from the data and derive conclusive information. The assignment gives the detailed aspect of hypotheses analysis of the dataset in an utmost exploratory manner. The notion of covid infections has nothing to do with the race of people, except for the fact that shows their hygiene and lifestyle.
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