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· [bookmark: _Toc81567709]Introduction
· Statistical analysis is an important element to collect the data and analyze them to draw important information from them. The primary notion associated with statistical analysis is to identify the trend and pattern, interpreting them for providing useful insights. Some numerous tools and methods are incorporated to analyze the data using some sort of relative analytics. There is much software that has inbuilt features in terms of tools that provide analysis of the data. The whole objective of statistical analysis is to prepare the data and manage them for reporting. This assignment is based on one such tool known as hypothesis testing which is a part of inferential statistics. The notion of inferential statistics is to make a conclusive interpretation and predict some sort of results. This assignment intakes a covid based dataset and hypothesis testing is done to predict the outcome based on some ground expectations.
· [bookmark: _Toc81567710]Description of the Dataset
· The dataset is taken from the BBC UK news and it contains sample data for the infection rate of covid – 19 on the people. The important aspect of this data is that variation of infection rate has been recorded for the people belonging to a particular race. That’s why there are three columns in the dataset, namely, patient number, white patient, and BAME. The BAME refers to Black, Asian, and Minority Ethnic. This dataset shows that a particular patient has been selected from the population and the probability of him being a covid patient is designated. Now, the important notion is that an infected person with a particular infection rate belonging to a particular race is probabilistically demonstrated. This means that the dataset contains the information of the infected person belonging to a particular race. There is a dual nature of analyzing this data to drive a conclusive and exploratory set of information. This will allow the analyst to demarcate important instruction and understanding of the population and the precautionary measure to be taken by them. Below is the portion of the dataset whereas, the whole dataset contains 50 objects [2].
	Patient No.
	White Patient
	BAME

	1
	20
	64

	2
	22
	34

	3
	25
	64

	4
	26
	45

	5
	29
	89

	6
	77
	76

	7
	48
	85

	8
	43
	45

	9
	55
	44

	10
	43
	98

	11
	27
	40

	12
	34
	50

	13
	14
	100

	14
	50
	50

	15
	37
	76

	16
	35
	43

	17
	33
	47

	18
	40
	77

	19
	42
	31

	20
	48
	99



· [bookmark: _Toc81567711]Visualization of the Dataset
The aspect of visualization of the dataset refers to understanding some important ingredients and information from the given data. The dataset containing the information of covid infection for a sample population belonging to a particular race can be shown as below [3].

The chart clearly shows that BAME people have higher age when they get infected against white people. This indicates that if a selected person is infected by covid – 19, then it is more likely to be belonging to BAME. Though the important fact to prove using hypotheses testing that is there any effect on BAME or white people that is relative for the covid to spread. One can say a lot of information from the descriptive analysis of BAME and white patients. 
	Descriptive Statistics of White Patient

	
	

	Mean
	36.58

	Standard Error
	1.694189

	Median
	37

	Mode
	50

	Standard Deviation
	11.97973

	Sample Variance
	143.5139

	Range
	64

	Minimum
	13

	Maximum
	77

	Sum
	1829

	Count
	50

	Confidence Level (95.0%)
	3.404601



	Descriptive Statistics of BAME

	
	

	Mean
	60.04

	Standard Error
	3.308117

	Median
	50

	Mode
	50

	Standard Deviation
	23.39192

	Sample Variance
	547.182

	Range
	81

	Minimum
	19

	Maximum
	100

	Sum
	3002

	Count
	50

	Confidence Level (95.0%)
	6.647911



· [bookmark: _Toc81567712]Analysis
· t-test or hypotheses testing is one of the primary and most basic analysis methods where a hypothesis that is considered to be a belief is being tested. For example, if it is to be believed that certain kinds of drugs cause headaches, then relevant data is collected and analyzed to verify the hypothesis. In this case, it is to be believed that the infection rate of covid on white people is varied in similarity to the infection in BAME. In a common term, the hypothesis is said to be an educated guess based on certain observations or experiments. Hypothesis testing is said to be a statistical method in which the survey or experiment is tested to verify the result or basically verifying the odds of the results.
· The null hypothesis is said to a distinction when there is no difference between the specified set of population or group of data. In our case, we are verifying that there is a difference between the behaviour of covid – 19 infections on white people in comparison to BAME people. Thus, considering that there is no difference in variation of covid infection among both sets of populations.
· To develop an alternative hypothesis, it is believed to anticipate some other variation that could be found in the set of data. And this relation can be based on some different criteria. The important notion of developing an alternative hypothesis is to seek the relevance between two sets of data which is not possible for our given dataset. Our dataset is based on age for being a covid patient and there is no other available parameter to develop any hypothesis [6].
· The hypothesis testing of the given dataset is done in MS Excel using the tool under the Data Analysis segment. Since our hypothesis is believing that both the dataset that is white and BAME patient have equal variances, then our choice of hypothesis testing will be – ‘t – Test: Two Sample Assuming Equal Variances’. The result of the test is given below –

	t-Test: Two-Sample Assuming Equal Variances

	
	
	

	 
	White
	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
	1.660551217

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

	t Critical two-tail
	1.984467455




· The above-given table gives the details of the test. This is a paired test as there are the two sets of data in which comparison was to be sought. The importance of confidence level plays a very important role to signify the truthfulness of the information portrayed by the dataset. One can establish that the p – value of the test is quite less than the standard value which rejects the null hypotheses [1]. 
· [bookmark: _Toc81567713]Outliers in the Dataset
· Outliers are defined as any value that is different from other values. This difference designates a certain level of variation in the measurement of data. The significance of outliers is considered in the terms of any value that lies beyond the designated pattern or behaviour of the graph. There are certain methods that are used to find the outliers in the given dataset. Most prominent tools are available in the programming-based platform where box – plot, or some other plot is done to show the particular piece of data being out of the league. The importance of outliers is to show that there is a kind of abnormality or variability in the data which is quite possibly among the population of masses where the factors affecting the particular result are enormous and everything cannot be drawn into statistical analysis. In our given dataset, there is a possibility of the presence of outliers as one can see from the descriptive statistics of each of the tables for BAME and white patients by its skewness and confidence level. There is more likeability of the presence of outliers when both values are comparatively large. Here, in the terms of comparative analysis of both the dataset and values taken from descriptive statistics, one can easily comprehend that the data of BAME patients is more skewed and has more number of outliers whereas, the data of the white patients is less skewed and comparatively contains quite lesser number of outliers [5].
· [bookmark: _Toc81567714]Factors Affecting Hypotheses Testing
· Numerous factors can affect the hypothesis testing. These factors are quite crucial to understand the behaviour of the data. The most prominent factor is the sample size. The sample size refers to the size of the dataset on which test is being carried out. The size of the sample reflects the population so it should not be less. Or in other words, it is said that a larger number of sample sizes gives more suitable and effective description of the data. The other factor is the significance level that is responsible for drawing the significance of the analysis. It is to be said that the lower the significance level, then the analysis is more effective. The next two factors are the differences among the means and variability of the data. The difference among the means separates the data. In our dataset, the means established the fact that most effect of covid infection is on the older population if they are BAME and younger population if they are white. Thus, no common information can be drawn from here. Similarly, variability shows that the data is scattered and this signifies that data cannot be comprehended to seek a common notion or behaviour [4]. 
· [bookmark: _Toc81567715]Results
· From the table of hypothesis testing, it can be seen that there is a difference between means. This shows that the younger population belonging to white are largely infected whereas, the older population of BAME is infected. The variance shows that the other ages or data present of the patient is how far from the respective means. The variance of BAME is 547.182 whereas the variance of white is 143.513. This clearly indicates that the age of patients belonging to BAME is quite largely and adversely scattered. On the other hand, the mean of BAME is 60.04 whereas, that of white is 36.58. This set of information shows that infected people belonging to BAME are quite old and the range of patients of their respective age being infected is highly scattered. This can be signified that their variances are not the same and our hypothesis is proved to be wrong. This rejection is of null hypothesis.
· To prove a certain hypothesis or null hypothesis to be true, the standard p – value of the data comes to be p = 0.1, or p = 0.01, or p = 0.02. Since the data can be moved on both sides of the mean, that’s why two tailed analysis was done and the p - value of hypothesis testing is 8.03608E-09 which is quite low from any standard value. This signifies that hypothesis test has shown that both the sets of data have nothing in common in terms of variation or any kind of behavioral pattern. This also establishes that there is no significance of covid infection on the particular patient that can be distinctive of age. The rate of vulnerability and the factors associated with it can be a different thing but only on the basis of age, it cannot be established that infection rate is dependent on the age of the individual. 
· [bookmark: _Toc81567716]Conclusion
· The inferential statistics is well suited for data such as population where there is a huge number of objects. In such cases, a sample population or dataset is taken randomly and analysis is done to infer the outcomes for the whole population. In the given assignment, the data of covid infection rate on the particular race of population was recorded designating their age. The hypothesis was to comprehend that infection rate of the covid – 19 is based on the age of the individual. This hypothesis could be considered as a null hypothesis for both the sets of data. But the distinctive description statistics shows the otherwise behavior which is the matter of subject related to individual race. But the relevance of infection rate on the age of the particular people shows that there is no dependency or relevance of the data. This rejects the hypothesis that infection rate of the covid is dependent on the age of the individual. Thus, hypothesis testing allows one to test their educated guess and verify it for further and detailed analysis. 
· 
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