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INTRODUCTION
T
HIS paper was documented to propose the analysis of two different data sets. The analysis of these data sets was based on mathematical equations within the field of Research Data Analysis. The author was confronted with a problem in which the process required a research case study that involved factors of equations such as statistical significance, testing statistical hypothesis and variance analysis.

Frequency Distributions
In statistics, the definition of frequency distributions explains the meaning of displaying data in a simple form rather than the original data. The data is illustrated in a frequency form of the outcomes of a given set of data. This method is adopted by analysts to illustrate the data that is presented. This procedure to illustrate the output of the frequency distribution appears to be the easiest within statistical testing due to the simplicity of the organization and its outcome. Visual representations are also utilized for another way to produce an output of the frequency distributions such as by illustrations of graphs and tables.[1]–[3]
Descriptive Statistics
In addition to illustrating sample data, descriptive statistics follows a similar outcome of producing an inference of sampled data. Much like the name, the concept of descriptive statistics provides an advantage of describing the data that is produced, therefore the author may display this information so that the sampled data may be understood in an easy manner. The idea of descriptive statistics is fractionated into two topics of analysis, these are known as measures of central tendency and measures of variability which the author discusses in this paper.[4]–[6]

Measure of Central Tendency
This concept of central tendency refers to the idea of centralizing the data set within a sample. This central tendency becomes one unique number which describes a whole data set. The mathematical equation which the unique number falls into is known as the Mean or Average. The mathematical calculation of the Average works out as a central point for a data set that is spread out, therefore it is the average or mean of that sampled data. Another factor to consider is the value of Median. This mathematical equation revolves around the idea of a middle number. The median displays the output of a division of the frequency distributions, therefore the data set is divided into half to discover the median. The simplest method to discover the median is to sort the data set from low to high and look for the middle value. Another measure of central tendency is the value of Mode; this is simply the most common value to appear amongst a given data set.[7]–[10]

Measures of Variability
As the measures of central tendency provides a user with a summarized value of the entire data set while the concept of variability revolves around the idea that a data set can be outlined and displayed to view how spread out the data is. One of the simplest measures of variability is device from the calculation of the Range. The method of calculating the Range comes from taking the highest value in a data set from the lowest value. This is one way of measuring variability, there are other forms of measures which are more diverse such as Variance and Standard Deviation. It appears that variance is the most common measure of variability; this method provides the author will a measure of how close a data set is in a distribution is to the middle point of the distribution, in this case the middle point if the Mean score of the data set, therefore the variance is explained as the average squared difference of the value from the mean. The second common means of variability is Standard Deviation. To produce a calculation of the standard deviation is to square root the variance. Some assuming the standard deviation is the best form of measure of variation, it is a measure that provides a combined calculation of deviation of two or more groups. A distinction can be drawn for a comparison of variation which is based on the mean of standard deviation.[11]–[13]
Correlations
In statistics, a technique which describes the relation between sets of data is known as Correlations. This mathematical equation is a method which allows a user to view the variables in a distribution and display any correlations between them to discover any relation. The types of correlations that are tested are between quantitative variables and categorical variables. In summary, the concept of correlations is to measure the relation between data sets; therefore, it is an analysis of correlation.[14]–[17]
Linear Regression
In statistical testing, the advantage of producing an outcome based on correlations between sets of data within a distribution provides a hypothesis for another means of testing for predictive analysis. It is possible to use the equation of regression to gain an outcome of high and low predication, the data population that has the higher ground of correlation will possess a better prediction, whereas a lower value of correlation based on the given data set will maintain a prediction based on chance or close to. It is a testing based on the relationship between one dependent variable to multiple independent variables. This method of regression can be visually illustrated through the means of a scatter plot where the data can be analyzed by sight.[18]–[21]
Inferential Statistics
The concept of drawing conclusions from distributions of data has become mathematical procedure, due to the methods of extracting data from distributions. In statistics, an idea known as Inferential statistics allows a user to use a sample of data from a distribution and make reasoning based upon inferences of the distributions. A user can proceed to gain an inference about a population of data and also use techniques of descriptive statistics to gain further analysis of the data. One of the ways of achieving the result of inferential data is use two data sets and test on a single measure to discover any anomalies. The t test also provides a good means of displaying a difference between two groups of distribution.[22]–[25]
The T Test
In addition to analyzing various data sets of distribution and gain an understanding by deriving reasoning based on mathematical formulas, has provided various forms of outcome for an individual to describe a given data set within a population. The t test appears to be one of the most used method of data analysis for statistical measurements, it is utilized to discover the means of two samples of data and to find a significant difference between the two means. There are two types of t test which are involved during the process of testing, one is known as the unpaired t testing; this testing involves data sets in a distribution which are not related to each other or disregard any correlation between them. The other form of t testing is the paired t test; this relates to the samples of the data sets that share a common relation which have been organized by the author. The advantage of using the t test mathematical equation provides a user with a significant difference between the means of two sampled data sets assuming there is any.[26]–[29]
Analysis of Variance (ANOVA)
As the t test allows a user to understand the data sets within a distribution for two sampled populations, the Analysis of Variance (ANOVA) allows a user to test and compare the means of multiple data sets. Another name for this concept is the analysis of the means due to the means of a sampled data being tested against other data. There are inferences which concludes the output of analyzing the means of the data samples. Rather than testing a specific input, a user may find a more divert approach when general testing.[30]–[33]
Nonparametric Tests
Data sets within a distribution may appear as diverse sometimes, in other words the data may not follow a certain type of flow. Non-Parametric tests provides a user with the ability to carry out tests for this type of data. As a distribution that may have different population that is not usually normal in a sense, the non-parametric test regards the data sample as not following a normal distribution. Although parametric tests are proven to be more accurate and provide a more statistical power for data analysis over non-parametric tests, the use of non-parametric tests do provide more leniency towards data sets which of course appear as an abnormal distributions as well as having large amounts of data samples to test. Because the data does not appear normal, it is not appropriate to use measures of parametric tests, as they do not follow normal distributions. A user may discover if the population has skewness, if it does not follow a skew then the distribution and vice versa. To run the type of tests of non-parametric testing, a user can use a Chi-Square test to gain a more meaning result. The Chi-Square test uses the method of analyzing the use of the parameters to discover any statistical differences of the observations of a given data. There are some advantages of using non-parametric as opposed to parametric tests, most commonly the statistical power it provides when the normal distributions has been violated. Various data types that can be tested against such as nominal variables, interval variables and any anomalies such as outliers, which may be present in the population.[34]–[37]
Implementation
As the author was instructed to carry out statistical testing towards a given data set within a distribution, the two data sets being mature students and the other being Young students. The results for the values within the two data sets is based upon a reasoning of university satisfaction survey. There are various statistical testing when it comes to analyzing the data set, which the author will discuss. The basic measures of testing which the author has completed is the measures of central tendency and measures of variability.

Descriptive Statistic
The results of the tests in relation to the descriptive statistics which were the values of Mean, Median, Mode, these are based on the measures of central tendency, and the values of Range, Standard Deviation and Variance. 






	Mature Students
	Young Students

	25
	15

	38
	19

	39
	22

	45
	24

	46
	26

	46
	27

	48
	34

	51
	36

	52
	37

	55
	41



The data above provides the user with an overview of the given data set, which appears to be the raw population within the distribution. However, the author has slightly changed the order of the data in the sense of ascending order. This way the viewer can easily see the data in a more clear light.
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The table above produces the output of the analysis of the descriptive statistics providing the essential values, which are needed for comparison between the two data samples. Based on the output of the table, the viewer can easily understand the data in manner suited to them. Another benefit of the descriptive testing is the statistical power it provides such as displaying the output of both the Central Tendency’s, the measure of central tendency and measures of variability. By viewing the data within the table, the viewer can clearly read the values of the Mean, Median, Mode, Range, Standard Deviation and Variance. The author has discovered that the Variance of both the samples, by the output shown, the viewer can see that the difference between both variance is close, which explains the significant difference.

T Testing Assuming Equal Variance
The author was given two samples of data sets within a distribution; therefore, it was suitable for the author to carry out the t test, as it was not be suitable if there was three or more than two groups of data sets. In the case of more than two groups or three types of population, the author would choose a more suitable mathematical approach using the test of ANOVA. The t test was carried three times for the purpose of testing the sampled data for three different significant levels, this is the p value that is tested, the value of p being 0.01, 0.02 and 0.1. 
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From the table above, the viewer can clearly display the output of the t critical value, which comes to 2.878 rounded to three decimal places. The author also discovered the degree of freedom (df), which values at 18. To compare the means of chance and probability, the author shares the t obtained compared to t critical value. The t obtained value is 4.258 and the t critical value is 2.878, therefore the outcome of this appears to reject the null hypothesis and accept the alternative hypothesis.

[image: ]
From the table above the author calculates the second t test according to the probability level or significance level of 0.02. As the number is not rounded, the values becomes 2.552 to three decimal places for the t critical, whereas the t obtained appears to 4.258 tested against the same degree of freedom of 18. It appears the t critical value appears greater than the t obtained, therefore meaning that the null hypothesis is rejected and accept the alternative hypothesis.
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The author carries out the final testing according to the third significance level of 0.1. Looking at the last value of the t critical value, which appears to be 1.734 to three decimal places. Using the same degree of freedom of 18, testing the critical value against the t obtained produces figure for a value as 4.258, therefore the results appears to output the rejection of the null hypothesis and acceptance of the alternative.

Correlations Analysis
This section describes the correlations between the two data sets, which the author has discovered. The statistical difference between the two populations are based on any difference that was discovered and not a specific conclusion, therefore the results could show any abnormal data such as any outliers assuming there is any within the data.
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Based on the graph above, the author has devised an illustration of the correlations of the two data sets. Assuming the data, sets were sorted into ascending order, which the population was by the author. This produced a clearer illustration for the data as if the data was in original form the viewer might find the display of the data all over the place. By looking at the data within the graph, the viewer can see that the illustration of the given sample. What the author explains here if the significant difference between them, therefore he outliers can be seen clearly by viewing the line compared to the dotted line. Based on the results of the mature students, the viewer can see that the outliers appear on the graph, these could be the values of 25, 46 and 48, although the values that count as the outliers can differ from other reasoning. Looking at the young students, the outlier values could appear to be 26 or 27, these two figures show the most significance level for those data sets, however again the author and reader may differ the results of the outliers according to alternative reasoning. 
Conclusion
To conclude the author conducted various mathematical calculations based on statistical testing to discover a distinction between the two formulated data sets. The author provided the equations that were conducted in Excel visually to demonstrate a sound understanding of carrying out statistical testing. Various forms of testing were taken place such as discovering the statistical values of the measures of central tendency and the measures of variability, therefore the values being the Mean, Median, Mode, Range, Standard Deviation and Variance. This was to discover the significant difference between the two formulated data sets and to discover any anomalies in the data. The author discovered that the difference in variance did not differ by a larger percentage as the value of the mature students and young students fall into the 70 figure. The results of the t test were tested against three different significance level, the probability level of 0.01, 0.02 and 0.1. The author discovered the results of the t critical values of the two tails tested against the t obtained value; therefore, the author discovered the difference of the values and degree of freedom to discover the difference of probability between the two populations. The correlations analysis has proven to display any differences between the data sets such as the outliers, which the author mentioned. The outcome of the correlations appear to display various outliers; however, the difference of validity can be disputed based on difference reasoning. Given that the data set appeared to follow a normal distribution, any other form of abnormal data may regard different tests to be carried out such as the ANOVA test.

Furthermore, the author points out any other factors that could be affect the data of the given population. The mature student may have other reasoning against the young students such as having a different significance level of satisfaction. Other reasoning may refer to different level of time management for each individual student.
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