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Introduction 
In this report, I will analyse the probability of existing varied infection rates with 

the COVID-19 between white and BAME people. In order to verify this, a sample 

of 100 patients will be used, 50 patients from each mentioned category. To 

analyse the possibility of a significant difference in the ratio between the two 

categories, I will use a two-tail T-test assuming unequal variance for independent 

samples. The report will also include supplementary observations and factors that 

might influence the results.  

Dataset 
 

Table 1. The dataset  

 

 

It can be observed that the dataset is compounded of two sets of data, representing 

patients with ages between 20 and 55 years. The first one presents 50 patients 



characterised by being in the white ethnic group, and the second one presents 50 

patients that are part of the BAME ethnic group. All patients have been infected 

with the new Coronavirus, COVID-19. Moreover, it can be noticed that the two 

sets of data are not dependent on one another in any way.   

 

Statistical analysis 
In order to verify if the infection rate is varied between white and BAME people, 

the sample will be analyses using T-test for independent samples.   

 

T-test  
T-test or a student’s T-test is an important statistical test used to verify if there is 

a significant level of difference between the means of two groups of datasets [1], 

eliminating the bias and providing an objective interpretation of the difference.  

For verifying if a set of data is significantly different, the T-test provides a critical 

value, a probability value that demonstrates if the data is random or significant. 

In scientific research, this value should be less than 0.05, to demonstrate that there 

is a significant difference between the means of the two data sets. A P value of 

0.05 indicates that there is a 5% chance that the data is random, but a 95% chance 

that the data is significant.  

T-test can be used for paired and unpaired sets of data, paired sets of data are 

dependent, or linked [2]. In addition, depending on the hypothesis, the T-tests can 

be one-tailed and two-tailed.  

For this set of data, an independent T-test will be conducted, as mentioned, the 

data is not linked, the values in one sample do not affect the values in the second 

sample.  

The T-Test will be conducted using two hypotheses, H0, the null hypothesis and 

HA, the alternative hypothesis, as following: 

H0 - There is no significant difference between the ratio of infection rate with 

Covid-19 virus of white and BAME patients.  

HA - There is a significant difference between the ratio of infection rate with 

Covid-19 of white and BAME patients. 

 

 

 



Table 2. Deviation scores for white patients and BAME patients. 

Patient 

No 

White 

Patient 

(X) 

 

x x2 

BAME 

Patients 

(Y)  

y y2 x*y  

1 20 

 

-16.18 261.7924 23 

-

13.74 188.7876 

222.313

2 

2 22  -14.18 201.0724 34 -2.74 7.5076 38.8532 

3 25 

 

-11.18 124.9924 44 7.26 

 

52.7076 
 

-81.1668 

4 26 

 

-10.18 

 

103.6324 
 

45 8.26 68.2276 -84.0868 

5 29 

 

-7.18 

 

51.5524 
 

29 -7.74 

 

59.9076 
 

55.5732 

6 27  -9.18 84.2724 27 -9.74 94.8676 89.4132 

7 48 

 

11.82 

 

139.7124 
 

35 -1.74 

 

3.0276 
 

-20.5668 

8 43  6.82 46.5124 45 8.26 68.2276 56.3332 

9 55 

 

18.82 354.1924 44 7.26 52.7076 

136.633

2 

10 43 

 

6.82 

 

46.5124 
 

30 -6.74 

 

45.4276 
 

-45.9668 

11 27 

 

-9.18 

 

84.2724 
 

40 3.26 

 

10.6276 
 

-29.9268 

12 34 

 

-2.18 

 

4.7524 
 

50 13.26 

 

175.8276 
 

-28.9068 

13 44 

 

7.82 61.1524 50 13.26 175.8276 

103.693

2 

14 50 

 

13.82 

 

190.9924 
 

50 13.26 175.8276 

183.253

2 

15 37  0.82 0.6724 41 4.26 18.1476 3.4932 

16 35 

 

-1.18 

 

1.3924 
 

43 6.26 

 

39.1876 
 

-7.3868 

17 33 

 

-3.18 

 

10.1124 
 

47 10.26 

 

105.2676 
 

-32.6268 

18 40 

 

3.82 14.5924 32 -4.74 

 

22.4676 
 

-18.1068 

19 42 

 

5.82 

 

33.8724 
 

31 -5.74 32.9476 -33.4068 

20 48 

 

11.82 

 

139.7124 
 

20 

-

16.74 

 

280.2276 
 

-197.867 

21 49 

 

12.82 164.3524 26 

-

10.74 115.3476 -137.687 

22 30 

 

-6.18 

 

38.1924 
 

28 -8.74 

 

76.3876 
 

54.0132 

23 33  -3.18 10.1124 30 -6.74 45.4276 21.4332 

24 43  6.82 46.5124 39 2.26 5.1076 15.4132 

25 50 

 

13.82 

 

190.9924 
 

50 13.26 

 

175.8276 
 

183.253

2 

26 50 

 

13.82  50 13.26 175.8276 

183.253

2 



190.9924 
 

27 32  -4.18 17.4724 33 -3.74 13.9876 15.6332 

28 20 

 

-16.18 

 

261.7924 
 

45 8.26 

 

68.2276 
 

-133.647 

29 30 

 

-6.18 

 

38.1924 
 

47 10.26 

 

105.2676 
 

-63.4068 

30 40 

 

3.82 14.5924 20 

-

16.74 

 

280.2276 
 

-63.9468 

31 44 

 

7.82 

 

61.1524 
 

32 -4.74 22.4676 -37.0668 

32 35 

 

-1.18 

 

1.3924 
 

22 

-

14.74 

 

217.2676 
 

17.3932 

33 28  -8.18 66.9124 28 -8.74 76.3876 71.4932 

34 40 

 

3.82 

 

14.5924 
 

30 -6.74 

 

45.4276 
 

-25.7468 

35 43 

 

6.82 

 

46.5124 
 

34 -2.74 

 

7.5076 
 

-18.6868 

36 38  1.82 3.3124 32 -4.74 22.4676 -8.6268 

37 33 

 

-3.18 

 

10.1124 
 

44 7.26 

 

52.7076 
 

-23.0868 

38 34 

 

-2.18 

 

4.7524 
 

47 10.26 

 

105.2676 
 

-22.3668 

39 50  13.82 190.9924 30 -6.74 45.4276 -93.1468 

40 22 

 

-14.18 

 

201.0724 
 

44 7.26 

 

52.7076 
 

-102.947 

41 37 

 

0.82 

 

0.6724 
 

29 -7.74 59.9076 -6.3468 

42 45  8.82 77.7924 40 3.26 10.6276 28.7532 

43 20 

 

-16.18 

 

261.7924 
 

30 -6.74 

 

45.4276 
 

109.053

2 

44 44 

 

7.82 

 

61.1524 
 

40 3.26 

 

10.6276 
 

25.4932 

45 33 

 

-3.18 10.1124 24 

-

12.74 

 

162.3076 
 

40.5132 

46 20 

 

-16.18 

 

261.7924 
 

50 13.26 175.8276 -214.547 

47 38 

 

1.82 

 

3.3124 
 

46 9.26 

 

85.7476 
 

16.8532 

48 35  -1.18 1.3924 30 -6.74 45.4276 7.9532 

49 25 

 

-11.18 124.9924 27 -9.74 94.8676 

108.893

2 

50 40  3.82 14.5924 50 13.26 175.8276 50.6532 

50  36.18 

 1.42109E-

14 4347.38 36.74   4253.62 308.34 

 

𝑥̅ = 
∑𝑥

𝑛
 = 

1809

50
 = 36.18 



SDx=   √
∑𝑥2

𝑛 − 1
  = √

4347.38

50 − 1
 = 9.4192 

The average age of the white patients is 36.18, with a standard deviation of 9.42. 

For a visual representation of these findings I have used the bell curve graph.[3]   

Figure 1. White patients’ age distribution curve.  

 

𝑦̅ =  
∑ 𝑦

𝑛
 = 

1837

50
 = 36.74 

SDy=   √
∑𝑦2

𝑛 − 1
  = √

4253.62

50 − 1
 = 9.3171 

The BAME patients’ average age is 36.74 with a standard deviation of 9.32.  

Figure 2. BAME patients’ age distribution curve. 
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From these observations, it can be noticed that the difference between the average 

age of white and BAME patients is not substantial. However, for a more precise 

interpretation, the critical value is needed. 

 

tobt = 
𝑥 ̅− 𝑦̅

√𝑆𝐷𝑥 
2 + 𝑆𝑦

𝐷2

𝑛

 = 
36.18 − 36.74

√9.422 + 9.322

50

 = -0.29888 

Degree off freedom [4] is n-2 = 98, therefore the tcrit is 1.98[5] at an alfa level of 

0.05. 

In the analysis it has been registered a t obtain value of -0.29888, and a t critical 

value of 1.98, therefore the null hypothesis can be accepted, proving that there is 

no significant difference between the ratio of the white patients and BAME 

patients. This result can be observed in the below chart as well. 

Figure 3. The distribution curve of white and BAME patients. 

 

 

Additionally, using excel the formula for T-test [6], assuming unequal variances 

it can be noticed that it has been registered a P value of 0.77, indicating that there 

is 77% chance that the data is random and only 23% chance that the data 

difference is significant, clearly supporting the null hypothesis.  
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T-Test: Two-Sample Assuming Unequal 
Variances   

     

      X Y 

Mean   36.18 36.74 

Variance   88.72204 86.80857 

Observations   50 50 

Hypothesized Mean Difference  0  
df   98  
t Stat   -0.29888  
P(T<=t) one-tail   0.382832  
t Critical one-tail  1.660551  
P(T<=t) two-tail   0.765665  
t Critical two-tail   1.984467   

 

Testing the hypothesis at significant levels of 0.10, 0.01, 0.02. 
 

On the following tests it has been registered a P value of 0.765665, indicating a 

high percentage of chance that the difference is not significant. Moreover, at a 

significant level of 0.10, the t-critical for two-tail testing reaches a value of 1.66, 

lower than it was at an alfa value of 0.05, however, still failing to reject the null 

hypothesis. The tests realised at an alfa level of 0.01 and 0.02 prove, as expecting, 

an even stronger argument for accepting the null hypothesis. Demonstrating that 

there is no significant difference between the ratio infection of the two groups of 

patients.  

t-Test: Two-Sample Assuming Unequal Variances 
using an alfa level of 0.10 

   

  X Y 

Mean 36.18 36.74 

Variance 88.72204 86.80857 

Observations 50 50 
Hypothesized Mean 
Difference 0  
df 98  
t Stat -0.29888  
P(T<=t) one-tail 0.382832  
t Critical one-tail 1.29025  
P(T<=t) two-tail 0.765665  
t Critical two-tail 1.660551   

 

 



t-Test: Two-Sample Assuming Unequal Variances 
using an alfa level of 0.01 

   

  X Y 

Mean 36.18 36.74 

Variance 88.72204 86.80857 

Observations 50 50 
Hypothesized Mean 
Difference 0  
df 98  
t Stat -0.29888  
P(T<=t) one-tail 0.382832  
t Critical one-tail 2.365002  
P(T<=t) two-tail 0.765665  
t Critical two-tail 2.626931   

 

t-Test: Two-Sample Assuming Unequal Variances, with 
an alfa level of 0.02 

   

  X Y 

Mean 36.18 36.74 

Variance 88.72204 86.80857 

Observations 50 50 

Hypothesized Mean Difference 0  
df 98  
t Stat -0.29888  
P(T<=t) one-tail 0.382832  
t Critical one-tail 2.081445  
P(T<=t) two-tail 0.765665  
t Critical two-tail 2.365002   

 

Factors that can affect the results  
The analysis has been made considering patients with ages between 20 and 50 

years, however it can be observed that there is one patient that is 55-year-old, 

therefore, the sample does not accurately represent the objective of this 

experiment. 

In addition, there is no information about the total population, thus, is hard to 

know if the selected sample does accurately represent the entire population, what 

was the method of selection, confidence level and the margin of error. Moreover, 

the decision of rejecting or not the null hypothesis can be biased, as not all the 

members of the population have been studies and only a sample of it, thus 

sampling errors can occur.[7]  

 



Conclusion 
The objective of the report is to analyse whether the finding of the BBC Uk news 

is true or not. They claim that the infection rate between white patients and black, 

Asian and other minority ethnic groups is varied. To determine this, a sample of 

100 white and BAME patients has been examined. The analysis was based on the 

following statistical indicators, the mean between the two groups, the variance, 

the, standard deviation, and the value P, as well as the t obtain and t critical.  

The analysis started with a null hypothesis stating that there is no significant 

difference between the two groups of patients. Following the examination, it was 

shown that P value has registered 0.765665, a lot higher than the significance 

level of 0.05, meaning that there is 77% chance that the means between the two 

groups does not have a significant difference. This has also been concluded by 

having t obtain value lower than the t critical value. Consequently, the null 

hypothesis failed to be rejected, demonstrating that there is no significant 

variance between the infection rate of white patients and BAME patients. 

However, as only a sample of the population have been studied, the findings can 

be corrupted due to sampling error.  
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