

1




Table of Contents
Introduction	2
T-test	2
Critical Value and P-value	2
Figure no. 1 Probability value in relationship with Critical evidence	3
Figure no. 2 One-tailed and Two-tailed T-test	3
Types of T-tests	3
Figure no. 3 Flow chart of types of statistical test	4
Figure no. 4 T-score formula	4
Figure no. 5 T-score formula explanation through Python code.	5
Figure no.6 Database	6
Figure no. 7 Solution	7
Conclusion	9



[bookmark: _Toc81596054]Introduction

The following Report is about the COVID-19 infection rate through White people and BAME. The database is extracted from BBC news. We have 50 different people with ages between 20 and 100. 
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We can consider that we encounter an experiment, and we would like to analyse and compare the difference between two different categories, likewise the comparation between the height of people from a specific country. Another case might be the comparation between the activation of a person’s brain while watching sad or happy movie scenes. 

The analyse of comparations might generate statistics, such as a T-test. 

Basically, a T-test is an analysation where exists the statistic calculation between two different categories of something. 

Arithmetically, we will obtain a result based on some assumptions, for example we can assume two distributions are equal (H₀: µ₁=µ₂). If the T-test rejects the null hypothesis (H₀: µ₁=µ₂), it indicates that the groups are highly probably different. 

T-test should be implemented when the groups have 20-30 samples. 

If we want to examinate more groups or larger sample sizes, there are another test more accurate that T-test, such as Z-test, Chi-square test or F-test. 

The null hypothesis is always rejected or failed to be rejected by the T-test. The null hypothesis in never accepted. 
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The acceptance of an exercise through some statistical boundaries are called critical values. 

Probability value or P-value is the true assumption of the null hypothesis and the obtaining of some extreme results. With P-value we can distinguish two different groups. In this way, we can compare it with the critical value (⍺). 

If the probability value is bigger than critical value⍺, the null hypothesis is accepted through the statistical test.

If the probability value is less than critical value ⍺, the null hypothesis is rejected through the statistical test. 
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Within the statistic test, might be also noticed the alternative hypothesis, which contain one-tailed or two-tiled results. 
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The Two-tailed T-test is the most common. 
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T-tests might be classified by the analysed assumptions through an implementation.

Paired or unpaired assumptions: the given information came from the same participants. 

Parametric or non-parametric assumptions: the needed information is offered according to some distributions or not. 
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T-test is divided within three types: One sample T-test, Unpaired two-sample T-test, Paired sample T-test. 

T-test is based only on assumptions of an experiment. 

1. The information should be normally distributed. 
2. The data must follow a continuous or ordinal scale.
3. The data must be randomly selected. 

One form of the standardized test statistic is T-score, which can allow us to transform a distribution into a standardize form to compare the score, with a special formula. 
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https://www.graphpad.com/quickcalcs/ttest2/
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Regarding the given data base I managed to calculate the result of Unpaired T-test, Paired T-test and Welch T-test. 
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In this formula, t is the t-value, x; and x, are the means of the two groups being compared, s; and s, are
the standard error of the two groups, and n, and n, are the numbers of observations in each of the
groups.





image5.png
t_values_array = []

for i in range(100000):
X1 = stats.norm.rvs(loc=10, scale=2, size=30, random_state=(i+1))

X2 = stats.norm.rvs(loc=10, scale=2, size=30, random_state=2%(i+1))
mean_X1 = np.mean(X1)

mean_X2 = np.mean(X2)

std_X1 = np.std(X1, ddof=1)

std_X2 = np.std(X2, ddof=1)

nl, n2 = len(X1), len(X2)

se_1 = std_X1/np.sqrt(nl)
se_2 = std_X2/np.sqrt(n2)

# calculate the t statistic

t_stat = (mean_Xl-mean_X2)/np.sqrt(se_Llkx2+se_2%%*2)

t_values_array.append(t_stat)

t_values_array = np.array(t_values_array)

plt.hist(t_values_array, bins=15, color='c', edgecolor='k', alpha=0.5)
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Patient No ‘White Patient BAME Patient No ‘White Patient BAME
1 20 64 26 50 50
2 22 34 27 32 69
3 25 64 28 20 45
4 26 45 29 30 47
5 29 89 30 40 80
6 77 76 31 44 32
7 48 85 32 35 82
8 43 45 33 28 88
9 55 44 34 40 30
10 43 98 35 43 64
11 27 40 36 38 32
12 34 50 37 33 44
13 14 100 38 34 47
14 50 50 39 50 70
15 37 76 40 22 74
16 35 43 41 37 19
17 33 47 42 45 40
18 40 77 43 20 60
19 42 31 44 44 40

20 48 99 45 13 94
21 49 26 46 20 50
22 50 100 47 38 46
23 33 90 48 35 30
24 43 39 49 25 77
25 50 80 50 40 100
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Unpaired t test results

P value and statistical significance:
The two-tailed P value is less than 0.0001
By conventional criteria, this difference is considered to be extremely statistically significant.

Confidence interval:
The mean of White Patient minus BAME Patient equals -23.46
95% confidence interval of this difference: From -30.84 to -16.08

Intermediate values used in calculations:
t=86.3120
df =98
standard error of difference = 3.717

Learn more:
GraphPad's web site includes portions of the manual for GraphPad Prism that can help you learn statistics. First, review the
meaning of P values and confidence intervals . Then learn how to interpret results from an unpaired or paired t test. These
links include GraphPad's popular analysis checklists .

Review your data:

Group White Patient BAME Patient
Mean 36.58 60.04
SD 11.98 23.39
SEM 1.69 3.31

N 50 50
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Welch t test results

P value and statistical significance:
The two-tailed P value is less than 0.0001
By conventional criteria, this difference is considered to be extremely statistically significant.

Confidence interval:
The mean of White minus BAME Patient equals -23.46
95% confidence interval of this difference: From -30.87 to -16.05

Intermediate values used in calculations:
t=6.3120
df =73
standard error of difference = 3.717

Learn more:
GraphPad's web site includes portions of the manual for GraphPad Prism that can help you learn statistics. First, review the
meaning of P values and confidence intervals . Then learn how to interpret results from an unpaired or paired t test. These
links include GraphPad's popular analysis checklists .

Review your data:

Group White BAME Patient
Mean 36.58 60.04
SD 11.98 23.39
SEM 1.69 3.31

N 50 50




image9.png
1. Select category 2. Choose calculator 3. Enter data 4. View results

Paired t test results

P value and statistical significance:
The two-tailed P value is less than 0.0001
By conventional criteria, this difference is considered to be extremely statistically significant.

Confidence interval:
The mean of White minus BAME Patient equals -23.46
95% confidence interval of this difference: From -31.06 to -15.86

Intermediate values used in calculations:
t=6.2002
df =49
standard error of difference = 3.784

Learn more:
GraphPad's web site includes portions of the manual for GraphPad Prism that can help you learn statistics. First, review the
meaning of P values and confidence intervals . Then learn how to interpret results from an unpaired or paired t test. These
links include GraphPad's popular analysis checklists .

Review your data:

Group White BAME Patient
Mean 36.58 60.04
SD 11.98 23.39
SEM 1.69 3.31

N 50 50
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p_value > 0.1: No evidence

p_value between 0.05 and 0.1: Weak evidence
p_value between 0.01 and 0.05: Evidence
p_value between 0.001 and 0.01: Strong evidence

p_value < 0.001: Very strong evidence
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