Assignment 1: Analysis as to whether there is a significant difference between two groups in a dataset.
Miss Jennifer Ada 0851115


Overview
Using various visualisation techniques and statistical tests it was investigated as to whether one cohort had lower scores than another cohort.
The data consists of 10 University Experience Satisfaction (UES) scores for young students and the same amount for mature students. This minimum value is 15 and the maximum value is 55 leading to a range of 40 amongst the data combined. The range among young students is 26 and mature 35. 
The data is assumed to be a random sample of the UES scores for all young and mature students. To formulate an initial hypothesis regarding the difference between the two groups, they were plotted on a scatter graph to visualise any differences in ordered and unordered data.


Formulating the hypotheses
By subtracting the columns Young Students (XYoung) from Mature Students (XMature), the difference seems to imply that the majority of XY have lower scores than XM (See Table 1) although two outliers in the calculated differences brought this conclusion into question. Plotted on a graph (Graph 1), this unordered data appeared to corroborate the conclusion from the table that most young students have lower scores than mature students. 
Table 1 University Experience Satisfaction Dataset
	Mature Student
	Young Student
	Difference

	45
	34
	11

	38
	22
	16

	52
	15
	37

	48
	27
	21

	25
	37
	-12

	39
	41
	-2

	51
	24
	27

	46
	19
	27

	55
	26
	29

	46
	36
	10



Graph 1 Scatter graph illustrating disordered datasets.




[bookmark: _GoBack]By ordering the data in both columns from least to most satisfied both the calculated difference (Table 2) and scatter plot (Graph 2) seemed to support the hypothesis that XY have lower scores than XM. The difference between individual scores was entirely one directional and may indicate that a one tailed test will be necessary to confirm this directionality.
Table 2 University Experience Satisfaction Dataset sorted from lowest score (least satisfied) to highest (most satisfied).
	Mature Student
	Young Student
	Difference

	25
	15
	10

	38
	19
	19

	39
	22
	17

	45
	24
	31

	46
	26
	20

	46
	27
	19

	48
	34
	14

	51
	36
	15

	52
	37
	15

	55
	41
	14



Graph 2 Scatter graph illustrating ordered datasets.



Looking at the grouped frequency distribution of both cohorts (Graph 3), it appeared that that XY have scores distributed in a form almost resembling a normal curve whereas XM had a distribution which skewed to the right. This lends more argument and may indicate that a one tailed test will be necessary to confirm this directionality.

Graph 3 Frequency distribution of satisfaction scores.

Based on the graphs the hypothesis formed was that young students have lower satisfaction scores than mature students as indicated by the formula below.
BH1: XYoung< XMature
From the hypothesis it was concluded that the null hypothesis, which was the opposite of the initial hypothesis, would be that that young students have equal or higher scores than mature students. By disproving this null hypothesis, the initial hypothesis can be verified to a degree of accuracy [1]. This is illustrated by:
BH0: XYoung >= XMature
Before testing the null hypothesis, it was first concluded that it should be established whether the mean of both sets is different. If they are not different, there is no justification for investigating whether one set has a larger mean than the other.
AH1: Young ≠ Mature
AH0: Young = Mature


Testing the hypotheses
To verify AH0 a t Test for independent samples at significance level 0.05 was performed to ascertain whether the two samples differ to a statistically significant degree[2]. 
α: 0.05
 Young: 10
 Mature: 10
Young: 28.1
Mature: 44.5
SD2Young: 8.10
SD2Mature: 8.24
obt: 15.23
 18
crit: 2.10
obt > crit  !AH0  AH1
The obt value was higher than the crit value which indicates that the null hypothesis may be incorrect, therefore the hypothesis that the mean of the two samples were not the same. These conclusions indicated that since the two samples differ to a statistically significant degree of significance level 0.05, it was worthwhile testing BH0 with a directional t Test[3].


To validate this further the two tailed t-test was carried out for a significance level of 0.01, 0.02 and 0.10 (See Table 3). Generally, the crit values increased inversely to significance level except for 0.1 but all crit remained lower than obt. This appeared to verify the findings of an alpha of 0.5, that the two samples were not equal.
Table 3 Two tailed t-test at additional alpha values.
	α
	obt
	crit two tail

	0.5
	15.23
	2.262157163

	0.1
	15.23
	1.833112933

	0.02
	15.23
	2.821437925

	0.01
	15.23
	3.249835542


The crit for a one tailed t Test is 1.83 (Table 4) this was therefore lower than a obt of 15.23 and therefore the null hypothesis of BH0: XYoung >= XMature was probably false. That the younger scores were probably lower than the mature scores and so the hypothesis BH1: XYoung< XMature young students have lower scores than mature students are likely correct.
Table 4 One tailed t-test at additional alpha values.
	α
	obt
	crit one tail

	0.5
	15.23
	1.833113

	0.1
	15.23
	1.383029

	0.02
	15.23
	2.398441

	0.01
	15.23
	2.821438


Additional tests with alpha values in line with the two tailed t-tests were conducted to verify the conclusion and these appeared to corroborate the conclusion that BH0: XYoung >= XMature was probably false and that hypothesis BH1: XYoung< XMature was probably true.


Conclusion
By first visualising the data a hypothesis was formulated as to whether there is a significant difference between two groups in a dataset. Using a two tailed t-test this hypothesis it was concluded was seemingly likely. Using a one tailed t-test the hypothesis was expanded to arrive at the conclusion that one group had lower scores that the other group which validated the initial hypothesis based on the visualisations.
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Frequency distribution of satisfaction scores.
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