[image: Text

Description automatically generated with medium confidence]





ACCB4002- Data Analysis and Visualisation

t-Test
Assessment 2


Valentina Todeva - Cloud Computing 
Student ID: 2022690










Table of Contents

1. Introduction	3
2. What do you mean by t-Test?	3
3.What is hypothesis? How to develop null and alternative hypothesis?	4
The null hypothesis and an alternative hypothesis:	4
Hypothesis testing up to significance level:	4
What is the level of significance in hypothesis testing?	4
Hypothesis testing up to a significance level of p = 0.10, p = 0.01 and p = 0.02:	5
The presence of any outliers in the data and the effect that they have on the outcome:	7
References:	7









List of Figures



Figure 1 Test for p = 0.10	6
Figure 2 Test for p = 0.01	6
Figure 3 Test for p = 0.02	7












[bookmark: _Toc81596479]1. Introduction:

The independent sample t-test (or, in short, the independent t-test) compares the mean values between two unrelated groups of the same continuous, dependent variable.

[bookmark: _Toc81596480]2. What do you mean by t-Test? 

The T-test is a form of statistical hypothesis test based on Student's t-statistics and t-distribution to determine the p-value (probability) that can be used to accept or reject the null hypothesis. T-test analyses whether the means of two data sets are very different from each other, i.e., whether the mean population is equal to or different from the standard mean. It can also be used to determine if the regression line has a slope other than zero. [1]

The mean and standard deviations of the two samples are used for comparison between them, so that:
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where,

x1 = Average value of the first data set
x̄2 = Average value of the second data set
S1 = Standard deviation of the first data set
S2 = Standard deviation of the second data set
n1 = Size of the first data set
n2 = Size of the second data set

[bookmark: _Toc81596481]3.What is hypothesis? How to develop null and alternative hypothesis?

The concept of hypothesis in the context of statistical inference is usually defined as an assumption about the value of one parameter (or several parameters) of the general population. This preset value is not directly related to the statistical conclusion and is usually obtained on the basis of theoretical knowledge and previous experience in the field. The equality of the parameter of a fixed value (assumption) against one or more alternatives is most often checked. In science, the hypothesis is part of the scientific method. This is a prediction or explanation that is verified by experiment. Observations and experiments can refute a scientific hypothesis, but they can never fully prove it. In the study of logic, the hypothesis is a "if-then" sentence, usually written in the form "If X, then Y".
A commonly used hypothesis is simply a proposed explanation or prediction that can be tested or not. Most scientific hypotheses are offered in the if-then format because it is easy to design an experiment to see if there is a causal relationship between the independent variable and the dependent variable. The hypothesis was written as a prediction of the out come of the experiment.

[bookmark: _Toc81596482]The null hypothesis and an alternative hypothesis:

It is statistically easier to show that there is no relationship between two variables than to maintain their relationship. So, scientists often propose the null hypothesis. The null hypothesis assumes that changing the independent variable will have no effect on the dependent variable.

In contrast, the alternative hypothesis assumes that changing the independent variable will have an effect on the dependent variable. Designing an experiment to test this hypothesis can be more complicated because there are many ways to formulate an alternative hypothesis.

For example, consider a possible link between getting enough sleep and getting good grades. The null hypothesis can be stated: "The number of sleep hours that students receive is not related to their grades" or "There is no relationship between sleep hours and grades."
An experiment to test this hypothesis may involve collecting data, recording average sleep hours for each student, and grades. If a student who sleeps eight hours of sleep usually does better than students who sleep four hours or 10 hours of sleep, the hypothesis may be rejected.
But the alternative hypothesis is more difficult to propose and test. The most common statement would be: "The amount of sleep that students get affects their grades. The hypothesis can also be stated as "If you get more sleep, your grades will improve" or "Students who sleep nine hours have better grades than those who sleep more or less."
You can collect the same data in an experiment, but statistical analysis is less likely to give you a high confidence limit. Scientists usually start with the null hypothesis. From there, it may be possible to propose and test an alternative hypothesis to narrow the relationship between the variables. [2]

[bookmark: _Toc81596483]Hypothesis testing up to significance level:

[bookmark: _Toc81596484]What is the level of significance in hypothesis testing?


Hypothesis testing is a widespread scientific process used in statistical and social sciences. In the study of statistics, a statistically significant result (or one with statistical significance) is achieved in a hypothesis test when the p-value is less than the specified level of significance. The value of p is the probability of obtaining test statistics or a sample result as extreme as it is more extreme than observed in the study, while the significance or alpha level tells the researcher how extreme the results must be to reject the null hypothesis. In other words, if the p-value is equal to or less than a certain level of significance (usually denoted by α), the researcher can safely assume that the observed data contradict the assumption that the Chenul hypothesis is true, which means that the null hypothesis or the assumption that there is no relationship between the tested variables can be rejected. By rejecting or refuting the null hypothesis, the researcher concludes that there is a scientific basis for the belief that there is some relationship between the variables and that the results are not due to sampling error or randomness. Although the rejection of the null hypothesis is a central goal in most research, it is important to note that the rejection of the null hypothesis is not equivalent to the proof of the researcher's alternative hypothesis.

Statistically significant results and significance level

The concept of statistical significance is fundamental to hypothesis testing. In a study that involves drawing a random sample from a larger population in an attempt to prove some result that can be applied to the population as a whole, there is a constant potential for the study data to be the result of a sampling error or a simple coincidence or coincidence. By determining the significance level and testing the p-value against it, the researcher can confidently defend or reject the null hypothesis. The simplest level of significance is the threshold probability of incorrectly rejecting the null hypothesis when it is actually true. This is also known as a Type I rate error. Therefore, the level of significance or alpha is related to the overall confidence level of the test, which means that the higher the alpha value, the greater the confidence in the test.
A type I error or a type 1 error occurs when the null hypothesis is rejected, when in fact it is true. In other words, a type I error is comparable to a false positive. Type I errors are controlled by determining an appropriate level of significance. Best practice in testing scientific hypotheses requires selecting a significance level before even starting data collection. The most common level of significance is 0.05 (or 5%), which means that there is a 5% chance that the test will suffer from a type I error by rejecting a true null hypothesis. This significance level translates back to a 95% confidence level, which means that in a series of hypothesis tests, 95% will not lead to a Type I error. [3]


[bookmark: _Toc81596485]Hypothesis testing up to a significance level of p = 0.10, p = 0.01 and p = 0.02:


The hypotheses were made on two independent populations.
The rate of infection with Covid-19 was found to vary between White people and BAME in the United Kingdom. The study selected 50 people from both communities. For data analysis, the age varies between 20 and 100 years. The data of these people are used to make an analysis and establish the truth. We will do the test in two types, the first is two-tailed and the second is one-tailed. In this way the hypotheses are tested and the percentage of infection in both types of citizens is established.


1. P = 0.10
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[bookmark: _Toc81578571][bookmark: _Toc81581386][bookmark: _Toc81588772][bookmark: _Toc81588869][bookmark: _Toc81588904]Figure 1 Test for p = 0.10

The hypotheses are calculated for different levels of importance, with a landmark level of 0.10.

In case t stat is less than t critical with two queues and this is true, since -6.3120 is less than 1.6659, then the null hypothesis cannot be rejected, which information should support the null hypothesis at patients with White patients and patients with BAME they can be considered equivalent. From the result obtained from the table in case the p -value of two -tail is greater than the alpha estimate, we cannot reject the null hypothesis. In this case, alpha is p = 0.10, so 1.9095 is greater than 0.10, so we cannot reject the null hypotheses.

2. P = 0.01
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[bookmark: _Toc81581387][bookmark: _Toc81588773][bookmark: _Toc81588870][bookmark: _Toc81588905]Figure 2 Test for p = 0.01

For significance 0.01 the same technique is used. The value evaluated by the result is:

 If the value is less than the critical value with two - tail, the null hypotheses cannot be rejected. Here the value of the t-statistic is - 6.3120, which is less than the value with two - tail, which is 1.909, so the null hypothesis cannot be rejected, and the null hypothesis is fulfilled. It is seen that if the value of p (T <= t) with two - tail is greater than the value of significance, the zero value cannot be rejected. Here the value of p (T <= t) with two - tail, which is 1.909, which is greater than the value of alpha, which is 0.01, then the null hypothesis cannot be rejected.


3. P = 0.02  
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[bookmark: _Toc81588774][bookmark: _Toc81588871][bookmark: _Toc81588906]Figure 3 Test for p = 0.02

If the value of t is statistically less than the value of t the critical value of two - tail, then the null hypothesis cannot be rejected. So, from the result, it can be seen that -6.3120 is less than 2.3785, so the null hypothesis is not completely avoided. We can also base ourselves on the fact that if the value of the probability of two queues is greater than the value of the significance of the observations, it is seen that 1,909 is greater than 0.02, then again, we cannot rejected the null hypothesis.

[bookmark: _Toc81596486]The presence of any outliers in the data and the effect that they have on the outcome:

From the statistics made, it can be seen that both cases of t-stat and probability have been tested and they have result in the fact that the null hypotheses cannot be rejected. In conclusion, it can be seen that the values ​​of infection in both communities between the different age groups of 20 - 100 years can not be considered equal, the hypotheses clearly show that the infection rate varies from the data that can be shown by the null hypotheses.
The result shows that the truth is present in each of the significance levels and is most acceptable for the highest significance level p = 0.10.
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