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[bookmark: _Toc61124437]Introduction
Coronavirus (COVID-19) disease is an infectious disease caused by a coronavirus that has been detected. This deadly virus has infected almost every country in the world. The 2019 pandemic of coronavirus disease (COVID-19) has so far contributed to over six million cases and 376 000 deaths globalized Generating estimates that men and Black, Asian and Minority Ethnic groups (BAME) are at elevated risk of COVID adverse effects Differences in the burden of cardio-metabolic disease, estrogen pathways, vitamin D levels, and angiotensin converting enzyme (ACE) 2 receptor experiment 2 are more likely to be identified. In addition there are possible consequences in the probability of disclosure and dissemination for inequalities in social-economic norms, conditions of employment, socialization and understanding of risk. In order to communicate public health and scientific efforts, recognizing the relevance of these variables is urgent. But it affects everyone differently based on the immune system of an individual. The immune system of UK born people and non-UK born people is completely different. In this assignment, we are going to see if the ratio of infection of UK born people and BAME is equal or not. We will analyze the data given using SPSS and interpret the results. 
[bookmark: _Toc61124438]Hypotheses
Statistical inference may be divides into two major areas: estimation and testing of hypothesis. While the estimation is the procedure of making judgment about a population parameter, the testing procedure is an attempt to arrive at a correct decision about pre-stated hypothesis concerning a population parameter. 
The null hypothesis to be tested is that the overall average age of getting infected by COVID-19 of White people is equal to the BAME against the alternative hypothesis that the overall average age of getting infected by COVID-19 is not equal.
, the overall average age of getting infected by COVID-19 of White people is equal to the BAME
, the overall average age of getting infected by COVID-19 of White people is not equal to the BAME

[bookmark: _Toc61124439]Hypotheses testing

We test the hypotheses for significance level p=0.10

	One-Sample Test

	
	Test Value = 0

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	90% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	white patient
	27.161
	49
	.000
	36.180
	33.95
	38.41

	BAME
	27.883
	49
	.000
	36.740
	34.53
	38.95



Interpretation: Since Sig < 0.10, the null hypothesis is rejected at 10% level of significance. .     In other words, there is sufficient evidence to conclude that the overall average age of getting infected by COVID-19 of White people to BAME is not equal.

We test the hypotheses for significance level p=0.01

	
One-Sample Test


	
	Test Value = 0

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	99% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	white patient
	27.161
	49
	.000
	36.180
	32.61
	39.75

	BAME
	27.883
	49
	.000
	36.740
	33.21
	40.27



Interpretation: Since Sig < 0.01, the null hypothesis is rejected at 1% level of significance. In other words, there is sufficient evidence to conclude that the overall average age of getting infected by COVID-19 of White people to BAME is not equal.
 
We test the hypotheses for significance level p=0.02

	One-Sample Test


	
	Test Value = 0

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	98% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	white patient
	27.161
	49
	.000
	36.180
	32.98
	39.38

	BAME
	27.883
	49
	.000
	36.740
	33.57
	39.91


Interpretation: Since Sig < 0.02, the null hypothesis is rejected at 2% level of significance. In other words, there is sufficient evidence to conclude that the overall average age of getting infected by COVID-19 of White people to BAME is not equal.
Presence of Outlier:
Stem and leaf and box plot is used to check the presence of outliers in data. The stem and leaf is a simple device to construct a histogram like frequency table. Compared to other graphical techniques stem and leaf plot is easy and quick way of displaying data. A box plot reduces the details of the stem and leaf plot and provides a different visual image of the distribution’s location, spread, shape, tail, length and outliers
white patient Stem-and-Leaf Plot

 Frequency    Stem & Leaf

     6.00        2.  000022
     7.00        2.  5567789
     9.00        3.  002333344
     7.00        3.  5557788
    12.00        4.  000023333444
     4.00        4.  5889
     4.00        5.  0000
     1.00        5.  5

 Stem width:        10
 Each leaf:       1 case(s)

[image: ]
From stem-and-leaf and boxplot, we can see there is no outlier on white patient data.

BAME Stem-and-Leaf Plot

 Frequency    Stem & Leaf

     5.00        2.  00234
     7.00        2.  6778899
    13.00        3.  0000001222344
     2.00        3.  59
     9.00        4.  000134444
     7.00        4.  5556777
     7.00        5.  0000000

 Stem width:        10
 Each leaf:       1 case(s)

[image: ]


From stem-and-leaf and boxplot, we can see there is no outlier on BAME data.

[bookmark: _Toc61124440]Exploratory Descriptive Analysis
During the hypotheses testing and outlier checking we came across some other features, for example: Descriptive statistics, Test of Normality, Histogram, Q-Q plot etc.
[bookmark: _Toc61124441]Descriptive statistics
The tabular and graphical approaches of summarizing raw data are useful and effective in technical reports and documents and as visual aids when presentations must be made to an audience.


	Descriptive

	
	Statistic
	Std. Error

	white patient
	Mean
	36.18
	1.332

	
	95% Confidence Interval for Mean
	Lower Bound
	33.50
	

	
	
	Upper Bound
	38.86
	

	
	5% Trimmed Mean
	36.20
	

	
	Median
	36.00
	

	
	Variance
	88.722
	

	
	Std. Deviation
	9.419
	

	
	Minimum
	20
	

	
	Maximum
	55
	

	
	Range
	35
	

	
	Interquartile Range
	15
	

	
	Skewness
	-.081
	.337

	
	Kurtosis
	-.885
	.662

	BAME
	Mean
	36.74
	1.318

	
	95% Confidence Interval for Mean
	Lower Bound
	34.09
	

	
	
	Upper Bound
	39.39
	

	
	5% Trimmed Mean
	36.91
	

	
	Median
	34.50
	

	
	Variance
	86.809
	

	
	Std. Deviation
	9.317
	

	
	Minimum
	20
	

	
	Maximum
	50
	

	
	Range
	30
	

	
	Interquartile Range
	15
	

	
	Skewness
	-.027
	.337

	
	Kurtosis
	-1.307
	.662



From descriptive statistics we get the mean, median, variance, standard deviation, range, standard error, confidence interval, skewness, kurtosis etc. value for both white patient and BAME data. We found an overall summary of the data from descriptive statistics.

Test of Normality

Normal distribution occupies a central position in statistical inference. Besides testing hypothesis on the possible values of the individual parameters of populations, we may also test the form of distribution. We may, for example, test the hypothesis that a particular set of data comes from a distribution that is normal. Such a hypothesis is verified by testing how well the hypothesized distribution fits the empirical distribution.

	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	white patient
	.085
	50
	.200*
	.967
	50
	.167

	BAME
	.142
	50
	.013
	.925
	50
	.004

	*. This is a lower bound of the true significance.

	a. Lilliefors Significance Correction



From Kolmogorov-Smirnov test of normality we see white patient variable is not significant but BAME variable is significant and from Shapiro-Wilk test of normality we see that BAME variable is significant but white patient is not.

[bookmark: _Toc61124442]Histogram

The most popular type of a frequency distribution graph is the histogram. A histogram is created by positioning of class limits at the horizontal axis and frequencies at the vertical axis.
[image: ]

Here we see the data of white patients follow normality, there is no outliers and the mean is 36.18 and the standard deviation is 9.419

[image: ]
Here we see the data of white patients follow normality, there is no outliers and the mean is 36.74 and the standard deviation is 9.317

[bookmark: _Toc61124443]Q-Q plot

A Q-Q plot is a dispersion generated by drawing two sets of quantiles. If both sets of quantiles were derived from the same distribution, we could see the points forming an essentially straight line.
[image: ]

From Q-Q plot of white people, we see that data follows normal distribution

[image: ]
From Q-Q plot of BAME, we see that data follows normal distribution

[bookmark: _Toc61124444]Effect of another factor (Comorbidities)
The fact that Black, Asian, and Minority ethnic groups (BAME) are at an elevated risk of death from coronavirus in the UK (COVID-19) is gradually being illustrated, with specific risk for Black African Caribbean, Indian, Pakistani and Bangladeshi communities. While the causes remain unknown, a combination of cultural and socio-economic aspects and greater incidence in these populations of co-morbidities such as elevated blood pressure, cardiovascular disorders, elevated body weight index (BMI) and type 2 diabetes would likely be seen in these populations. If we take comorbidities as another factor in this study then there will be a significant change in the outcome of the study. The Public Health England (PHE) report on the inequalities in risks and outcomes of COVID-19. The risk of mortality of COVID-19 was higher than that of the whites, after the adaptation of sex, age, deficit and area, persons of Black, Asian and Minority Ethnic background (BAME). The PHE report highlighted this as a significant constraint, since it was postulated that comorbidities were "more prevalent in some BAME groups. (Ravi, 2020) 
So, if we use comorbidities as another factor in the data then the overall average age of getting infected by COVID-19 of White people to BAME will be different. 
[bookmark: _Toc61124445]Conclusion
We find that the data follows normal distribution, there is no outliers and the overall average age of getting infected by COVID-19 of white people and BAME is different. But if we consider another factor like comorbidities then the outcome will be changed significantly. BAME people are at higher risk of getting infected by COVID-19 because of their life style and socio-economic condition.


[bookmark: _Toc61124446]*Software Used: IBM SPSS Statistics 20
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