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1 Introduction
The following report will consist of five sets of data of which will have a selection of tests carried out on, the first test will be to check the normality of the data, that is if they’re normal, then after the normality test a series of non-parametric or parametric tests will be carried out, this will depend on the normality of the data and so will vary.  Each test will be evidenced and have its own analysis too.  This analysis can be found beneath the test or will be stated elsewhere.


1. Normality Tests
To make it easier from questions one to four all the data will be checked for normality together rather than doing each individually which would be agitating, not to mention time consuming.  The normality test will tell us whether the data samples are normally distributed, and this will also aid in picking specific parametric test if the data is normal and non-parametric test if not normally distributed.  Below in fig 1 is the normality tests for questions 1-4.

	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Q1
	.234
	19
	.007
	.893
	19
	.037

	Q2
	.165
	19
	.187
	.895
	19
	.039

	Q3
	.119
	19
	.200*
	.970
	19
	.776

	Q4
	.177
	19
	.120
	.904
	19
	.057

	*. This is a lower bound of the true significance.

	a. Lilliefors Significance Correction



(explain what each above means then move onto specified tests).	Comment by Orr, Graham: ?

Above it can be seen that two of the data sets turn out to be normally distributed and the other two not normal.  This is thanking to the much stronger Shapiro-Wilk test which identified the second question unlike the Kolmogorov which gave a higher value than .050.  This is how to check whether the data sets are normally distributed by looking at the p values for each (Sig.) and if it is higher than .050 then the data is normal, and we can accept the null hypothesis and if not likewise.  The Shapiro-Wilk is much better because the Smirnov is more general and so rejects the null hypothesis more often than usual and so is deemed less powerful.	Comment by Orr, Graham: Poor English.	Comment by Orr, Graham: Reference?



So here is how the data stands in terms of parametric and non-parametric.
	Question 
	Parametric
	Non-Parametric

	Q1
	
	· 

	Q2
	
	· 

	Q3
	· 
	

	Q4
	· 
	



2 Question 1
19 drivers were tested on a driving simulator either during the day or at night.   It was predicted that more errors would be made at night.
Null hypothesis:  There were more errors made at night.	Comment by Orr, Graham: Back to front.   The null hypothesis is always ‘..there is no difference..’, the alternate is ‘…there is a difference…’
Alternaltive hypothesis: There were not more errors made at night.
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As you can see above from the results of the Mann-Whitney U test that it states to keep the null hypothesis due to there being the same amount of errors made at night and day.
Retain the hypothesis due to there being no difference in errors between night and day drivers.  By looking at the Sig. value it can be seen that p>.05 and so there is no significant difference.

3 Question 2
10 drivers were tested on a driving simulator either during the day or at night.   It was predicted that more errors would be made at night	Comment by Orr, Graham: 10 drivers were tested twice, once by day and once by night.
Null hypothesis: There were more errors made night.	
Alternaltive hypothesis: There were not more errors made at night.	
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Again for question 2 the result of the Wilcoxon Singned rnank test states the decision to ratein the null hypothesis and also the p value is not siginificant.	Comment by Orr, Graham: Spelling error
	Comment by Orr, Graham: retain

4 Question 3
Two groups of people were asked to rate a new train service on a scale of 0 to 100.     It is estimated that Toytown will rate the service higher than Swansong
Null hypothesis: Toytown rated the service higher than Swansong.
Alternaltive hypothesis: Toytown did not rate the service higher than Swansong.
	
	Levene's Test for Equality of Variances

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)

	
	
	
	
	
	

	Rating
	Equal variances assumed
	1.366
	.258
	2.232
	18
	.039

	
	Equal variances not assumed
	
	
	2.020
	10.391
	.070




Here’s the result of Independent samples T test.  The p value is lower than .05 so there is significance.  So this means that Equal variances are not assumed and so we accept the alternaltive hypothesis that Toyotown did not rate the service higher than Swansong.	Comment by Orr, Graham: The F Test has been ignored and you have used the wrong line for the T test
Therefore T(10.391)=2.020, p>.070.






4 Question 4
10 people were asked to rate a chocolate bar comparing the old with the new recipe on a scale of 1 to 20.   It is hoped that the new recipe will have a higher rating.
Null hypothesis: The new recipe has a higher rating.
Alternaltive hypothesis: The new recipe did not have a higher rating.

	One-Sample Statistics

	
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Old
	10
	9.60
	3.273
	1.035

	New
	10
	12.00
	2.789
	.882












	One-Sample Test	Comment by Orr, Graham: This should have been a paired samples t test

	
	Test Value = 0

	
	t
	Df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	Old
	9.276
	9
	.000
	9.600
	7.26
	11.94

	New
	13.607
	9
	.000
	12.000
	10.00
	14.00


As you can see above there is some significance with the test due to the sig value which is known as the p value is less than .05.
Therefore T=(9)=9.600, p<0.5.



932 words so far .	Comment by Orr, Graham: ?
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5 Question 5
A survey of US voters asked whether they were for (1), against (2) or had no opinion (3) about a forthcoming change to tax law.    The voters were also asked what political party they favoured:   Republican (1) or Democrat (2).    Does party affiliation affect views about the tax change?
Null hypothesis: Party affiliation does affect views about tax change.
Alternaltive hypothesis: Party affiliation does not affects views about tax change.

Here is the normality test for question 5.

	Tests of Normality	Comment by Orr, Graham: Absolutely not required.    Of course the data are not normal.

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	Df
	Sig.
	Statistic
	df
	Sig.

	Party
	.356
	147
	.000
	.635
	147
	.000

	Tax
	.230
	147
	.000
	.793
	147
	.000

	a. Lilliefors Significance Correction


As you can see from above both the tests used in the test for normality have both returned as not normal for the relatively large dataset.  This is because both show as highlighted above in red, a figure lower than 0.5 which makes them statistically significant.  For them to be normally distributed they must have a p value higher than 0.5.  Below will be a chi-square test carried out to see whether this significant distributed dataset is due to chance or not.

Chi-Square

	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Tax * Party
	147
	100.0%
	0
	0.0%
	147
	100.0%


To our expectation there are no scores missing within the dataset.

	Tax * Party Crosstabulation

	Count  

	
	Party
	Total

	
	1
	2
	

	Tax
	1
	22
	25
	47

	
	2
	29
	20
	49

	
	3
	27
	24
	51

	Total
	78
	69
	147


The count represents the actual frequency counts obtained within the survey.

	

Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	1.476a
	2
	.478

	Likelihood Ratio
	1.479
	2
	.477

	Linear-by-Linear Association
	.337
	1
	.561

	N of Valid Cases
	147
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 22.06.



X2= =1.48, df=2, p<.001	Comment by Orr, Graham: The significance is .478 which is much higher than .050.

You have not given an interpretation of the result.


















Multiple Regression
The following test will be carried out on the following data to test whether the students’ lecture attendance (%), tutorial attendance (%) and monthly private study hours can be used to predict final year marks?
Null Hypothesis: Lecture attendance, monthly study hours & tutorial attendance can be used to predict final marks.
Alternate Hypothesis: Lecture attendance, monthly study hours & tutorial attendance can not be used to predict final marks.

Firstly will be scatter plot graphs.
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As you can see above in all the q-q plot graphs for lecture attendance, tutorial attendance and monthly study hours that there is some sort of relationship with the data due to the final marks graph just above being higher the higher the amount of study hours that are received as well as the same pattern being consistent throughout with percentage lecture attendance and tutorials.


	Descriptive Statistics

	
	Mean
	Std. Deviation
	N

	Final Mark
	57.65
	11.408
	20

	Student ID
	10.50
	5.916
	20

	Lecture Attendance
	71.55
	15.756
	20

	Tutorial Attendance
	64.95
	19.814
	20

	Monthly Study Hours
	51.90
	20.157
	20



Above the descriptive statistics table allows us to see any variations in the scores.  The N value lets us know how many participants took part.  The standard deviation above tells us that the monthly study hours data set is widely spread apart and so can be deemed as less reliable in opposition to the lecture attendance (rejecting final mark as its not relevant here in addition to student ID). 


	Correlations

	
	Final Mark
	Student ID
	Lecture Attendance
	Tutorial Attendance
	Monthly  Study Hours

	Pearson Correlation
	Final Mark
	1.000
	.956
	.795
	.821
	.827

	
	Student ID
	.956
	1.000
	.744
	.791
	.819

	
	Lecture Attendance
	.795
	.744
	1.000
	.784
	.714

	
	Tutorial Attendance
	.821
	.791
	.784
	1.000
	.789

	
	Monthly Study Hours
	.827
	.819
	.714
	.789
	1.000

	Sig. (1-tailed)
	Final Mark
	.
	.000
	.000
	.000
	.000

	
	Student ID
	.000
	.
	.000
	.000
	.000

	
	Lecture Attendance
	.000
	.000
	.
	.000
	.000

	
	Tutorial Attendance
	.000
	.000
	.000
	.
	.000

	
	Monthly Study Hours
	.000
	.000
	.000
	.000
	.

	N
	Final Mark
	20
	20
	20
	20
	20

	
	Student ID
	20
	20
	20
	20
	20

	
	Lecture Attendance
	20
	20
	20
	20
	20

	
	Tutorial Attendance
	20
	20
	20
	20
	20

	
	Monthly Study Hours
	20
	20
	20
	20
	20


Above is the correlation matrix of the variables in the table.	Comment by Orr, Graham: The task is to carry out multiple regression

Total words  1700
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