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Introduction

This report will focus on two sets of data scores between 0-60 (see appendix).  The report will be comparing and contrasting the two data groups of mature and young students.
In particular, the report will be assigning, testing and commenting on a null and alternative hypothesis; specifically, it will be analysing whether age has an effect on the score. Furthermore, the report will comment on the relationships between the two sets; in addition, will be combined with discussions on how the results are affected by adjusted significance levels.  
Additionally, there will be an investigation of the affect that removing outliers has on our results and how data can be biased.
To end our investigation, the report will conclude on what we have learnt from the data and what potential improvements could be made. 
[bookmark: _Toc534306227]Data Analysis

Definition of hypothesis
A hypothesis, according to [1] is an “educated guess based on research and observations”. In other words, a hypothesis is a question the report wants answered which circulates around a set and alternative statement.
The null and alternative hypothesis
This report will now set the conditions of the test by setting the null and alternative hypothesis. By reading [2], this report understands the null hypothesis is the statement you are trying to disprove, while the alternative hypothesis is the more reasonable and believable counterpart.
The null hypothesis is denoted as follows:

Likewise, the report will set an alternative hypothesis:

This report will now look at our data sets using a two-tail tests as this helps to “retain the ability to find a difference in either direction” [5]. This allows testing of the above hypothesis to decide whether to accept or reject each statement.  From reading [5], the report can reject a hypothesis if the result is below the set significance level.

Initial comments on the data
The report will now look at the data set in two parts. It notices the following table (see appendix for more details).
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[bookmark: _Toc534306231]Figure 1: Table of statistics.
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[bookmark: _Toc534306232]Figure 2a, 2b and 2c: Histograms displaying the number of scores for set class widths.

From the above figures, it is clear that there is a difference between the general results of the mature and young students. There are also some further points which will be discussed:
Firstly, the satisfaction score mean and median is higher among the mature students when compared against the young students. This suggests that the older students are more easily satisfied; thus, this supports our hypothesis that the age can actually have an effect on scores.
Secondly, it can see from the data set that the variance and standard deviation values are close together for data sets  and . In addition to this, the report notices the ranges are not far apart which implies the samples are similarly biased. In other words, it assumes that as the ranges are similar we have gathered a fair representation of each age range.
Thirdly, when the scores are combined they become more evened out with the majority of students give middle to high scores. Also, the report does state that the mode for set  is ‘N/A’ which suggests there is no mode for this set.
Correlation and relationships
[image: ][image: ]
[bookmark: _Toc534306233]Figure 3a and figure 3b: Scatter diagrams with lines of best fit.
By observing the graphs above, it can be seen that when the scores are separated and unranked, there is clearly positive correlation for the individual data sets.
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[bookmark: _Toc534306234]Figure 4: Scatter diagram of combined scores.
However, as can be seen by figure 4 displayed above, there is no correlation between the combined scores.
Pearson’s correlation coefficient
Looking at the data from figure one, the report notes there is a have a negative value. 
Recall the Pearson’s product-moment correlation coefficient (shown below)
= -0.530996529.              
The formula describes the relationship between the ranked, combined scores; in this case, there is a relationship between  and  as  There is also negative correlation.
Spearman’s rank correlation formula
[image: ]
[bookmark: _Toc534306235]Figure 5: Graph displaying the ranked scores.
By using spearman’s rank correlation formula (shown below) and figure 5, the report may conclude the graph has positive correlation and a relationship exists since > +0.5.
 = 0.9211941788.

Testing with p – values
This report will now test our hypothesis using different values of , where  denotes the significance levels. 

[image: ]
[bookmark: _Toc534306236]Figure 6: T-test results for significance value 0.1.
Looking at the above data, the report may say that there is a maximum of 10% chance that this result happens randomly. 
Additionally, the figure for the two-tail test shows that
.
Hence, the reader may reject and accept for this significance level ().
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[bookmark: _Toc534306237]Figure 7: T-test results for significance value 0.02.
The report now sets a significance level of 0.02. In other words, it notes that the chances of the result randomly occurring can be assumed to fall below 2%.
Similarly to the previous case, the two-tail test leads to

Hence as in the previous test,  is rejected and is accepted for this significance level ().
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[bookmark: _Toc534306238]Figure 8: T-test results for significance value 0.01.
Our last test for this set of data will be for a significance level of 0.01. In other words, the report may say that there is less than a 1% chance that this result happens randomly. 
As in the previous two cases, the two-tail test gives us

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Hence, this report will therefore reject and accept for this significance level ().
Discussion of the t-tests results
It is clear that each test results in the rejection of our null hypothesis and the acceptance of the alternative statement. When compared with the spreadsheet results (see appendix), this does agree with our instincts. In other words, if this report were to look at the two data sets for both age ranges, it could arrive at the conclusion that mature students are more satisfied with the results.
However, this does not necessarily mean that the tests are correct. 
For example, let the report take the case where (), and run the test as before:
[image: ]
[bookmark: _Toc534306239]Figure 9: T-test results for significance value 0.0001.
The report, sees that at this significance level; the chance of the result randomly happening is 0.01% and most importantly, 
.
At this point, the report would accept and reject  .
This touches on a very important and controversial point; in short, statistics cannot lie. Contrarily, statistics can be manipulated in order to suit a hypothesis. As seen in the above case, we have set a value of , which ensures the null hypothesis is rejected. Therefore, this could be presented as truthful; however, upon further investigation, a reader could see that the data has been ‘fixed’ in order to achieve the desired results by setting an unreasonable significance level.
This statement can be argued with the following quote, which discusses incorrect setting of significance levels results in “failure to reject the null hypothesis when it is false” [3]. 

Removing the outlier and the effects on the data.
In this section of the report the values ‘15’ and ‘55’ will be removed from the data sets. The report made this decision on the assumption that the lower score is unfair and that the higher score is overly optimistic. In essence, it has removed some of the potential outliers.  The report can state outliers are “data point […] whose value is quite different from the others” [5]. 
The report recalls that setting the correct sample size is vital when testing hypothesis. Samples that are too small or too big would cause inaccuracies in our conclusions. This is supported by the quote “statistical significance is a product of sample size” [3].
This report will now investigate the result of such a change by first comparing the changes on the variables in the table shown below.

[image: ]
[bookmark: _Toc534306240]Figure 10: Table of statistics for data sets (outliers removed).
The report now notices that with the outliers removed, the mean has increased. However, the range, standard deviation and variance has also decreased.
Secondly, observe that
= -0.390203467.
Hence, as   hence the report cannot say a relationship exists between the data sets  and . This is the opposite result to pre-outlier removal.
Similarly, 
 
Analysing this data we realise that  hence the report may not say a relationship exists between  and 
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[bookmark: _Toc534306241]Figure 11a, 11b and 11c: Tables showing number of scores for each set class width.
Since two scores have been removed, the report notices that the histogram frequencies have changed, becoming more stable.
Also, there are slight changes in the scatter diagrams (see appendix); however, the general skew of the correlation remains the same.
The report will now run a t-test for the same significance levels as before to compare our findings.
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[bookmark: _Toc534306242]Figure 12: T-test for data sets (outliers removed) where the significance level is set to 0.1.
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[bookmark: _Toc534306243]Figure 13: T-test for data sets (outliers removed) where the significance level is set to 0.01.
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[bookmark: _Toc534306244]Figure 14: T-test for data sets (outliers removed) where the significance level is set to 0.02.
The data shows   in each of the above two-tail tests cases.  Therefore, the report rejects  and accept; hence, the outliers do not affect the overall t-test results.
What else could affect the data?
Individuality could affect the data results. The conclusions cannot fully rely on results that are focused on human satisfaction. This is mainly assumed by human perspective. In other words, some people are easily satisfied, while others will never be truly happy with any outcome. To help control this feature a larger sample could be used. This would mean that individuality would be more balanced out. To rephrase this, the easily satisfied students should bring down the highly critical students. 
In addition to this, data ranges could be contaminating the results. The report observes that the mature students denoted by  have an age range of 45 to 62 years. Meanwhile, the young students  have a range of (17-20). 
 This proposal arises from the omitted age gap between the mature and young students. By collecting this data, the report believes it would have an overall effect on the accuracy of the investigation. 
Thirdly, by assuming the 80/20 rule is true, this could affect the results, as this report would expect 80% of the scores to lie within acceptable bounds and 20% to become outliers. The following quote states we “can take Pareto’s 80 20 rule and apply it to almost any situation” [3]. This validates the fact that the rule could be applied to our scenario. 
[bookmark: _Toc534306228]Conclusion and Improvements

To conclude, the original hypothesis was whether age had an effect on the results. It is this report’s conclusion that age does indeed have an effect. It seems that the older a student is, the more easily satisfied they are. In addition to this, the findings showed that there was a relationship between the mature students and the young students score sets. In other words, when the results were combined, the report noticed that the two data sets did partially integrate with each other.
Secondly, this report may also state that changing significance levels can cause drastic changes to the outcome of the test, by introducing bias or resulting the acceptance of and hypothesis that does not necessarily match the true cases.
[bookmark: _GoBack]Although the removal of outliers can generally cause bias, the t-tests found that data values did change; however, the overall results were the same.
If the test was to be repeated, the report would like to investigate the missing age range in the data set. In addition to this, the report would like to see a larger sample of candidates in order to provide a more detailed result.
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Data set
	Mature students (x)
	Young students (y)

	45
	34

	38
	22

	52
	15

	48
	27

	25
	37

	39
	41

	51
	24

	46
	19

	55
	26

	46
	36


[bookmark: _Toc534306245]Figure 15: Data table displaying the scores of the students.
Sample size  people).
Data Page
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[bookmark: _Toc534306246]Figure 16: Figure displaying variety of data sets for mature, young and combined student scores.
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[bookmark: _Toc534306247]Figure 17: Figure showing frequency and class width data and representation.
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[bookmark: _Toc534306248]Figure 18a and 18b: Figures showing frequency and class width data and representation (outliers removed).
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[bookmark: _Toc534306249]Figure 19a, 19b and 19c: Figure displaying series of scatter graphs for removed outliers.
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