
 

Data Analysis and Visualization 
DAV (ACCB4002) 

 
   

                                                                      DAV, Assessment 2 

                                                              Aleksandra Markova   2011971 

                                                               Lecturer: Anupam Mazumdar  



1 
 

 

What is this T -test?  

    A T-test is used to find out if two datasets are significantly different from each other. 

It compares the two sets of data and their means. The test assumes the data follows 

a normal distribution and two groups of data to be equal. The test uses Null Hypothesis 

and Alternative Hypothesis. The Null Hypothesis states there is no difference between 

the groups. On another side, the Alternative Hypothesis states difference exists 

between the groups. The value resulting from the T-test is called a p-value. It tells us 

how likely the difference between the two groups could have happened. If the p-value 

is less than 0,05-called critical value, then there is a statistically significant difference. 

But before I get to compare p-value with the critical value there are some calculations 

that I will be needed. Three main values are needed for this purpose: mean difference, 

standard deviation, and amount of data of each group. I am going to explain every 

single step how to get to the P-value in my task. 

The development of an appropriate set of testable hypotheses for the 

experiment: 

   In my task in which is given must identify, that the infection rate of Covid-19 is varied 

between white people and BAME in the United Kingdom and need to identify the ratio 

and the truthfulness. For this purpose, I was given 50 different white and BAME 

patients. All patients are between the ages of 20 and 50. In first place a need to find 

out the mean value (x-). For this purpose, I need the summation of the age of all the 

patients, as follows: white people- 1809 (X-) and BAME- 1837 (Y-).                                                                                               

X-= X/n (where n is a number of patients). X- = 1809/50= 36.18                                                                                            

Y- = Y/n; Y- =1837/50= 36.74. The results: 36.18 and 36.74 are called ‘mean’. I can 

see that the two means are almost the same but still cannot tell do I reject or cannot 

reject the Null Hypothesis. To find out standard deviation first I need a variance, which 

I can use with this formula: 𝝈𝟐 = ∑𝒏 =1 (x-x- )2 /n; and for the second group 𝝈𝟐 = ∑𝒏 =1 

(y-y- )2 /n. With those formula I found variances for white people 88.72204082 and 

BAME 86.80857143. Now to find out the standard deviation must square root those 

values. For the first one: √88.72204082= 9.418284, and for the second one: √ 

86.80857143=9.317111 

9.418284 ↘ standard  

9.317111 ↗ deviation 

    The t-test delivers two values at the end: Degree of freedom, which values it has 

the freedom to vary and are important for measuring the importance and the strength 

of the null hypothesis. The degree of freedom formula is the number of observations 

minus one but because in my task there are two different observation is minus 2 or: n-

2, or in the given task two different groups of 50 white people and 50 BAME, which 

mean 50+50=100-2=98. The degree of freedom in my task is 98. The second value is 

t-value. Bigger t- value shows there is a big difference exists between the two groups.  

Smaller, they are almost the same. I can find it out when find difference between group 
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means or (x- - y-) divided by variability of the groups I will use the factor √Sₓ2 /nₓ +Sy 2 

/n y. ’S’ is a standard deviation but actually is squaring that that gives me a variance. 

I am going to apply the formula with the values which I reached so far. (36.18- 36.74) 

/ √ 88.72204082: 50 + 86.80857143: 50 = -0.56/ √ 1.77444082 + 1.73617143 = - 0.56/ 

√3.51061225= - 0.56/ 1.87366279= - 0.29887982. Now once I know the t- value I need 

to compare with a value obtained from a critical value table (T- Distribution table). This 

is going to helps to clarify the cause of possibilities on the difference does exist or the 

difference is outside that chance to vary. The T- Distribution Table is presented in one 

tail and two tails test. The first one is statistical test, when the critical value of 

distribution is bigger or smaller than a specific value but not all together. Two tails test 

when the critical value of distribution is bigger or smaller than a specific variety of 

values. It is used in Null Hypothesis and for statistical meaning testing.  

 

 

                             Image by the author 

 

    This is how looks like the t- table. Since the value of degree of freedom is not in the 

table (98) I use the closest which in this case is 100. Comparing with one tail value is 

1.660 and with two tail value is 1.984. We observed the value 0.05 also called alpha 

value or significance level. In most cases I use 0.05 or 5% as significant level but also 

can use other alphas (I will show how later). This alpha value exactly means that if I 

do this comparing between these two groups a hundred times 95 of the times, I will 

reject the Null Hypothesis and only 5% I would not. To compare already obtained t- 

value I will use the two-tail column: 1.984. The rule is: if t- value is smaller than t- 

critical two tail value: cannot reject the Null Hypothesis. And if t- value is bigger 

than t- critical two tail value: can reject the Null Hypothesis. The t- value is - 
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0.29887982 and is smaller than t- critical two tail value which is 1.984, therefore I 

cannot reject the Null Hypothesis. Now is the moment to do the T- test and to find 

the p- value which also must compare with the t- critical two tail value.  

Now using this t- table I can find out the approximately where is the p- value. The t 

critical value is - 0.29887982. I am going to ignore the sigh ‘minus’ and now I am 

looking for number in the 0.29887982 on the table row 100 because the degree of 

freedom is 98.  

 

                                                           Image by the author 

 

That means the p- value is in one tail alpha bigger 0.25 or smaller 0.50 

(0.25< p value< 0.50), or in two tail alpha: bigger then 0.50 and smaller 1 

(0.50< p value< 1). The exact P value I can calculate with Microsoft Excel.   

  Variable 1 Variable 2 

Mean 36.18 36.74 

Variance 88.72204082 86.80857 

Observations 50 50 

Pooled Variance 87.76530612 
 

Hypothesized Mean 
Difference 

0 
 

df 98 
 

t Stat -0.298879822 
 

P(T<=t) one-tail 0.382832305 
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t Critical one-tail 1.660551217 
 

P(T<=t) two-tail 0.76566461 
 

t Critical two-tail 1.984467455   
                                                   Graphic 1                                              

   In the Excel table I can see that the p- value one tail is 0. 382832305, and two tail p- 

value is 0. 76566461 (which is exactly one tail multiply by 2). And both values agree 

to the statements from above.  

one tail: 0.25< 0.382832305< 0.50 

two tail: 0.50< 0.76566461<1 

 For my Hypothesis I am going to use two tail p- value for comparison, which means 

the p- value is bigger or smaller than 0,05. Therefore 0.76566461 > 0.05. In this case 

I cannot reject the Null Hypothesis.  

   There are two types of T- tests. Equal and Unequal T-test. Equal is used when the 

dataset is small and can easily identify their mean value. Unequal is used when the 

dataset is not relatively small and difficult to identify their means. In my task I must use 

Unequal T- Test because in the given dataset is not small enough to find out the mean 

value. I am going to show example for Equal t-test: 

 

 

 

 

 

 

 

 

 

In this graph 2 it is easy to see when I must use Unequal t- test. The number of the 

observations are with unequal number observation.  

Testing of my hypothesis to significant level of p=0.10, p=0.01, p=0.02 

What is Statistically Significant? 

‘Statistical significance refers to the claim that a result from data generated by testing or 

experimentation is not likely to occur randomly or by chance but is instead likely to be 

attributable to a specific cause. Statistical significance can be considered strong or weak. 

When analysing a data set and doing the necessary tests to discern whether one or more 

variables have an effect on an outcome, strong statistical significance helps support the fact 

that the results are real and not caused by luck or chance. Simply stated, if a p-value is small 

then the result is considered more reliable.’ [1] 

Student Class A Class B 

1 147 700 

2 547 256 

3 465 512 

4 863 150 

5 356 107 

6 
 

546 

7 
 

675 
 

 
                
                   Graph 2  
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Now after I used the significant level 0.05 in the t -test, I am going to test in the hypothesis 

level p=0.10. For that purpose, I am using the same data, same difference between the mean. 

The only value which I have changed is the alpha level from 0.05 with 0.10. 

 

 Graphic 3 

 

As I can see the different values are the t critical one and two tail. There is not a significant 

difference between them but still there is. Or 1.6605> 0.29887 as well as 0.76566> 0.10. In 

this case I still can claim that I cannot reject the Null Hypothesis. 

 Next, I will test significant level p=0.01. 

 

                                          Graphic 4 

 

Here T critical two tail is bigger than t value: 2.626931> 0.298879, also p value is bigger than 

alpha: 0.76566> 0.01, which also prove that I cannot reset the Null Hypothesis.  

My last testing will be with significant level p=0.02.  
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 Graphic 5 

 

Like others graphics the t critical two tail value is bigger than t value(2.365> 0.2988), moreover 

p value is bigger than alpha( 0.7656> 0.02), and in this testing once again I cannot reset the 

Null Hypothesis.  

The presence of any outliers in the data and the effect that they have on the 

outcome: 

 

                                        Graphic 6 

In my hypothesizing that there is not a difference between the means, so I put ‘zero’ in the 

box Hypothesizing mean difference, but if I do think there is going to be a difference in the 

means, then I need to put the difference between the means. In graphic 6 I am showing 

different option. There I put in the box the number 1 and the t value now are completely 

different. Therefor the p value is different as well. All others value remaining the same.   

In my task the last subtask is: 
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Any other factors that might affect the results but have not been considered 

in the stated experimental set-up, together with ideas as to how you might 

control these factors 

There are a few factors: 

• Depending how big is the difference between two groups. Even all other factors are 

same, bigger difference between the means I can be sure that there is statistically 

significant between the groups.  

• Which alpha level is using in the test? Bigger alpha value means smaller difference 

between the means. 

• The number of the objects in the two samples. The amount of the sample is very 

important in defining the significance of the difference between means. 

• Similarity between the groups. When other factors are equal, smaller variances of the 

two groups under factor are the greater possibility that a statistically significant mean 

difference exists. I can be more convinced that two groups vary when the results 

within each group are close together. 

• Am I testing one or two tail hypothesis?  

 

Like a conclusion I will give this citation: “Why we use t-test specifically and why not 

other tests?” Because in most of the process scenarios, we do not know the population 

parameters like mean or standard deviation and hence the only option is t-test [2] 
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