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T-test Analysis Report
A t-test is an inferential statistics to determine whether the means of two groups are significantly different in certain characteristics. A t-test compares essentially the average values of two sets of data to verify if they belong to the same population. When picking a sample from the two sets and assuming that the two means are similar, the T-test confirms the problem statement mathematically. Certain values should be calculated and compared to the standard values using the proper formulas and the presumed null hypothesis suitably accepted or rejected.
There exists 3 types of t-tests:
· One sample t-test
· Independent sample t-test
· Paired sample t-test
T-test: A statistical hypothesis test to assess if an unknown population average is different from a given value.
Independent Samples t-test: Compares group consisting of two independent groups to study if the population means are statistically significantly different.
The paired t-test sample is a statistical approach to measure if the mean difference of two sets of data is zero. This sample is frequently termed t-test. Two pairs of observations are assessed in a couples sample t-test per person or object.
The most powerful parametric test for determining the significance of a small sample mean is the t -test.

Hypothesis:
A statistical hypothesis is a claim or assertion concerning the probability distribution of a population, or more precisely, that we plan to test with data from a sample. The truth or falsity of a statistical hypothesis is never known with certainly unless we examine the entire population or we have firm evidence in support of the claim. We therefore make only tentative statements concerning the population parameters or the state of nature; yet we have to make decision relative to them.
Two hypotheses are taken into account at the present test. Null hypothesis and alternative hypothesis exist in two ways. These hypotheses have different points of view.
Null hypothesis states, there is no relationship between the interpreter and output variables in the population (between the tranquilizer habits of attempted suicide patients and those of age and sex “control” patients admitted for other illnesses, there is no difference).The formal basis for assessing statistical significance is the null hypothesis. Statistical tests can assess the likelihood that an observed relationship is attributable to chance by starting with the hypothesis that there is no association (Banerjee, Chitnis, Jadhav, Bhawalkar & Chaudhury, 2009).
: Null hypothesis: It is a statement that there is no distinction among the means or proportions of the samples or between the mean or proportion of the samples and the mean or percentage of the population. The difference, in other words, is nothing.
The alternative hypothesis is that there is a relationship between patients trying to suicide and different calming practices than checks. If the statistical importance test does not accept the null hypothesis, the alternative hypothesis is accepted by exclusion (Banerjee, Chitnis, Jadhav, Bhawalkar & Chaudhury, 2009).
: Alternative hypothesis: The alternative is a population claims which conflicts with H0 and which we arrive to when we reject H0. The other hypothesis

Developing hypothesis:
Now we have a dataset containing 50 samples of white people and BAME (A phrase used in the United Kingdom in terms of non-white ethnicities is Black, Asian and ethnic minority, commonly known as "BAME.") of infecting by COVID-19. To check the infection rate between these two groups of people we need to construct a hypothesis. For that the null hypothesis would be infection rate between white people and BAME people is same. On the other hand the alternative hypothesis would be infection rate between white people and BAME people is not same. If the significance value is below P value then we reject the null hypothesis and then alternative hypothesis is accepted. Although it doesn’t mean that our alternative hypothesis is full true. It means we don’t have conclusive evidence to accept the accept the null hypothesis,

: infection rate between white people and BAME people is same
: infection rate between white people and BAME people is not same
Now we will test the hypothesis for P= 0.10, P = 0.01 and P = 0.02




For 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
	21.591
	49
	.000
	36.580
	33.74
	39.42

	BAME
	18.149
	49
	.000
	60.040
	54.49
	65.59



Because the value is less than 0.10, we refuse the null hypothesis. We can claim that the rate of infection between BAME and white persons is not the same.
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
	21.591
	49
	.000
	36.580
	32.04
	41.12

	BAME
	18.149
	49
	.000
	60.040
	51.17
	68.91



Because the value is less than 0.01, we refuse the null hypothesis. We can claim that the rate of infection between BAME and white persons is not the same.





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
	21.591
	49
	.000
	36.580
	32.51
	40.65

	BAME
	18.149
	49
	.000
	60.040
	52.08
	68.00



Because the value is less than 0.02, we refuse the null hypothesis. We can claim that the rate of infection between BAME and white persons is not the same.
Check outliers:
Outliers are data points which deviate substantially from the remaining data. They are outliers in a dataset, to put it another way. Many statistical analyzes are obstructed by outliers, such that tests might ignore crucial results or misrepresent actual outcomes.
There are several techniques to check the presence of outliers. We will use stem and leaf plot.
A stem and leaf plot is a certain table where each data value is separated into a system and a leaf (last digit or numbers) (usually the last digit). The value of the "system" is listed first and the value of the "leaf" is displayed to the left or to the right of the stems. The scores are put together with the "system," each of the "leaves" showing the scores for each category.

White Patient Stem-and-Leaf Plot

 Frequency    Stem &  Leaf

     2.00        1 .  34
      .00        1 .
     6.00        2 .  000022
     6.00        2 .  556789
     7.00        3 .  0233344
     7.00        3 .  5557788
    11.00        4 .  00002333344
     4.00        4 .  5889
     5.00        5 .  00000
     1.00        5 .  5
     1.00 Extremes    (>=77)

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




[image: ]



We can see from the plot that there exists outlier in white patient observations as there is a data point outside the fences.

BAME Stem-and-Leaf Plot

 Frequency    Stem &  Leaf

     1.00        1 .  9
     1.00        2 .  6
     7.00        3 .  0012249
    13.00        4 .  0003445556777
     4.00        5 .  0000
     5.00        6 .  04449
     6.00        7 .  046677
     6.00        8 .  002589
     4.00        9 .  0489
     3.00       10 .  000

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




[image: ]


As there is no data point outside the fences for BAME, there is no outlier in observations.








Exploratory data analysis:
We found other functions, such as descriptive statistics, testing normality, histogram, Quartile-Quartile plot etc. throughout the hypothesis testing and verification.

Descriptive Statistics: The descriptive statistics are a series of summary descriptive coefficients, brifing a collection of data representing or sampling the entire population. Central trend measurements and variability measures are two forms of descriptive statistics (spread). The mean, median and mode are examples of key trend measurements, whereas standard deviations are examples of measures of variability.


	Descriptives

	
	Statistic
	Std. Error

	White Patient
	Mean
	36.58
	1.694

	
	95% Confidence Interval for Mean
	Lower Bound
	33.18
	

	
	
	Upper Bound
	39.98
	

	
	5% Trimmed Mean
	36.33
	

	
	Median
	37.00
	

	
	Variance
	143.514
	

	
	Std. Deviation
	11.980
	

	
	Minimum
	13
	

	
	Maximum
	77
	

	
	Range
	64
	

	
	Interquartile Range
	16
	

	
	Skewness
	.448
	.337

	
	Kurtosis
	1.348
	.662













	Descriptives

	
	Statistic
	Std. Error

	BAME
	Mean
	60.04
	3.308

	
	95% Confidence Interval for Mean
	Lower Bound
	53.39
	

	
	
	Upper Bound
	66.69
	

	
	5% Trimmed Mean
	59.82
	

	
	Median
	50.00
	

	
	Variance
	547.182
	

	
	Std. Deviation
	23.392
	

	
	Minimum
	19
	

	
	Maximum
	100
	

	
	Range
	81
	

	
	Interquartile Range
	38
	

	
	Skewness
	.270
	.337

	
	Kurtosis
	-1.174
	.662



The mean, median, variance, standard deviation, range, standard error etc. are given from descriptive statistics.

Test of normality: Normality testing is used in statistics to check whether the data set is well-modelled with a normal distribution and to calculate a likelihood of the normally distributed random underlying variable. The tests are a model selection type, and may be interpreted according to how one interprets probability in a variety of ways:

	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	BAME
	.186
	50
	.000
	.935
	50
	.008

	a. Lilliefors Significance Correction



From Kolmogorov-Smirnov and Shapiro-Wilk test of normality we see that BAME data follows normal distribution.




	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	White Patient
	.091
	50
	.200*
	.962
	50
	.107

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

	a. Lilliefors Significance Correction



From Kolmogorov-Smirnov and Shapiro-Wilk test of normality we see that White patient data doesn’t follow normal distribution.

Histogram: A histogram is the visual image dividing a set of data points into user-defined ranges. The histogram, which resembles a bar chart, condenses a sequence of data into a visual readily comprehended by groups a lot of data points into logical ranges or containers.

[image: ]
[image: ]




Q-Q plot: The quartile-quartile plot (Q-Q plot) is a visual tool to identify if the data collection may be obtained by a theoretical distribution such as the normal or exponential distribution. The Q-Q plot is recognized as a scatterplot produced by charting 2 sets of quartiles. If both of the sets of sample are from the same distribution, these points should form a pretty linear line.


[image: ]
From Q-Q plot we see the data follows normality and there is no outlier in the dataset.





[image: ]



From Q-Q plot we see the existence of outlier in the data.


Effect of another factor (Comorbidities):
If we consider co-morbidities as additional component in this study, the result of the study will alter significantly. The PHE report reported on the risk differences in COVID-19 on the 2 June 2020. Overview of the PHE report The risk of mortality by COVID-19 was greater than in white British individuals after sex, age, privation and area adjustments among Blacks, Asians, and minority ethnic backgrounds (BAME). This study has not adapted to co-morbidity, and this was recognized in the PHE report as a significant weakness, as comorbidity is "particularly frequent in some BAME populations. (Ravi, Europe, 2020)
There is therefore a difference of the average age of COVID-19 of White People infected in BAME if we review comorbidities as additional component in the data.

Software: IBM SPSS statistics 20
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