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1.0 introduction 
This report will be done in two parts the first will be split into five section all of which will have a data set, which will need to be tested with the correct statistical test. The second part is multiple regression, this test is used to find if there is any relationship between variables negative or positive. 

2.0 Data set one- 19 drivers were tested on a driving simulator either during the day or at night.
The first step to be taken is to figure out what type of data the user is dealing with. It became apparent that the condition of either driving in the night or day was nominal data, the amount of errors was scale data. Given that you can add one error to another to make two errors makes the data parametric. The next step in the process is to use a statistical program called IPM SPSS to preform statistical test on the data. The first process is to check the frequency of the data, and as discovered there where in fact a sample of 19 drivers with none missing. This process also gives us the frequencies of the amount of errors during the night and day. as shown below in picture 1 the least frequent amount of errors was 5.o with a frequency of one. The highest frequency was 10.0 errors with 26.3% of drivers in this group.	Comment by Orr, Graham: ????	Comment by Orr, Graham: 	Comment by Orr, Graham: You really should make an effort to get this right.

(Picture1)                                       errors
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	
	
	
	
	

	Valid
	4.00
	2
	10.5
	10.5
	10.5

	
	5.00
			1
	5.3
	5.3
	15.8

	
	6.00
			4
	21.1
	21.1
	36.8

	
	7.00
	3
	15.8
	15.8
	52.6

	
	8.00
	2
	10.5
	10.5
	63.2

	
	9.00
	2
	10.5
	10.5
	73.7

	
	10.00
	5
	26.3
	26.3
	100.0

	
	Total
	19
	100.0
	100.0
	













As shown in picture 2 it shows the number in each group and that there is a greater spread during the night. 

(picture2)
	Group Statistics

	

	
	Driving
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Errors
	Night
	9
	7.8889
	1.61589
	.53863

	
	Day
	10
	7.1000
	2.42441
	.76667


To carry out a parametric test which hold a greater weight when it comes to results it is important to find out if the data is normally distributed. To find out if the data is normally distributed the user can do this by looking at the histogram as shown below in picture 3. 
(picture 3)
[image: ]	Comment by Orr, Graham: The point?
Even though a histogram can show the distribution of the data, but it is not a statistical test. Another way to test for normality is to perform a One-Sample Kolmogorov-Smirnov Test as shown below in picture 4
(picture 4)
	N
	19

	Normal Parameters
	Mean
	7.4737

	
	Std. Deviation
	2.06474

	Most Extreme Differences
	Absolute
	.153

	
	Positive
	.131

	
	Negative
	-.153

	Test Statistic
	.153

	Asymp. Sig. (2-tailed)
	.200c, d

	a. Test distribution is Normal.

	b. Calculated from data.

	c. Lilliefors Significance Correction.

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


 
This shows that the errors are normally distributed through the night and day. After the results it became apparent that the correct statistical test to do on the data is an independent T-Test given that the sample is using different drivers during the night, and in the day picture 5.
(picture 5)
	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Errors
	Equal variances assumed
	4.173
	.057
	.824
	17
	.421
	.78889
	.95725
	-1.23074
	2.80852

	
	Equal variances not assumed
	
	
	.842
	15.758
	.412
	.78889
	.93696
	-1.19987
	2.77764



 F=4.173, P>.05 there for equal variances can be assumed, and we accept test statistic of .824 with 17 degrees of freedom. The results show that there is no difference between errors during the day or night.

3.0 Data set two- 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.
Before the user decides on a statistical test to perform firstly is the data normally distributed. Like the first data set the user used the histogram on both sets of data the day, and night which looks to be normally distributed, but being unsure the used a One-Sample Kolmogorov-Smirnov Test. Firstly the day picture 5. 
(picture 5)
	
	Errors day

	N
	10

	Normal Parameters
	Mean
	6.2000

	
	Std. Deviation
	1.39841

	Most Extreme Differences
	Absolute
	.216

	
	Positive
	.205

	
	Negative
	-.216

	Test Statistic
	.216

	Asymp. Sig. (2-tailed)
	.200c,d

	a. Test distribution is Normal.

	b. Calculated from data.

	c. Lilliefors Significance Correction.

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


The results show that the data sample taken for the day is normally distributed and the mean is 6.20. the normality test for the night is as follows in picture 6.
(picture 6)
 
	One-Sample Kolmogorov-Smirnov Test

	
	Errors night

	N
	10

	Normal Parameters
	Mean
	6.6000

	
	Std. Deviation
	2.22111

	Most Extreme Differences
	Absolute
	.264

	
	Positive
	.264

	
	Negative
	-.137

	Test Statistic
	.264

	Asymp. Sig. (2-tailed)
	.046c

	a. Test distribution is Normal.

	b. Calculated from data.









By looking at the results of both night and day it shows that both data samples are normally distributed, and that there is a grater range of errors during the night with a mean of 6.6o during the day the mean was 6.20. Before going any further at this stage, we could accept the hypothesis, because both means are showing errors have increased at night. After tests of normality have be conducted the test that needs to be used is a paired T-Test this test is used picture 7, because each driver drove during the day and in the night. After performing a paired t-test the first results that will be seen will be the paired sample statistic. 	Comment by Orr, Graham: Not the case at all
(picture 7)

	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Errors day
	6.2000
	10
	1.39841
	.44222

	
	Errors night
	6.6000
	10
	2.22111
	.70238


This shows both night and day sample number alone with the mean of both samples which shown more errors accrued during the night, which is also shown in the standard deviation. The second results to be shown after using a paired t-test is the paired sample correlations as shown in picture 8.
(picture 8)
	Paired Samples Correlations

	
	N
	Correlation
	Sig.

	Pair 1
	Errors day & Errors night
	10
	.422
	.224


This result shows the Pearson’s correlation, and its significance value. The results show that there is a positive correlation in the samples, and drivers with the most errors in the day will be around the same area in the night. 
Finally, the paired T-Test results as shown in picture 9.
(picture 9)
	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Errors day - Errors night
	-.40000
	2.06559
	.65320
	-1.87763
	1.07763
	-.612
	9
	.555


T (9) = -.612; p>.05  
By looking at the results the hypothesis should be rejected, in favor of the null hypothesis there is no difference between errors during the day or night.
4.0 Data set three - 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. 
By looking at the data it becomes apparent that the data is non-parametric, and it is an independent sample. Firstly, the user checked the frequencies of the data sample. By doing this it was discovered that there where no samples missing, and how many samples where taken. After the last step was completed it is now time to look at the descriptive statistic of the data as shown in picture 10.	Comment by Orr, Graham: Proof?
(picture 10)
[image: ]
By looking at the results it shows that the mean of Toytown is higher than its counterpart Swansong. It also shows that the range of the samples, with Toytown having a range of 55.00, and Swansong has a range 60.00, which is also shown below in picture 11.
(picture 11)
 
[image: ]
The next process is to carry out an independent Mann-Whitney U Test the results are shown below in picture 12.	Comment by Orr, Graham: Why?    What was wrong with a T Test?
(picture 12)
[image: ]
The results show that the there is no difference in rating of the train service. Given that the p value is .305 that is for a two-tailed test, the test the used completed was one tailed so the p value given should be halved to .15. The hypothesis should be rejected, in favor of the null hypothesis there is no difference. The graph below picture 13 shows the two-town side by side, and it became obvious that the samples where even except for the extra samples taken from Swansong.	Comment by Orr, Graham: Why?
(picture 13)
[image: ]
5.0 Data sample 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.
This next data set is also non-parametric data, and it is also a paired sample. Given that the data is paired and non-parametric the test to be used is a Wilcoxon signed rank test. The results are as follows in picture 14.	Comment by Orr, Graham: Proof
(picture 14)

	Ranks

	
	N
	Mean Rank
	Sum of Ranks

	New - Old
	Negative Ranks
	3a
	2.50
	7.50

	
	Positive Ranks
	7b
	6.79
	47.50

	
	Ties
	0c
	
	

	
	Total
	10
	
	

	a. New < Old

	b. New > Old

	c. New = Old



This section of the data shows how the people ranked the new chocolate bar. As shown above there were three negative ranks, and seven positive ranks. the results show that the mean of ranks is higher for the people after they tasted the new bar. The sum of the ranks also show that more people ranked the new chocolate bar better. The result gained from the analysis is the test statistic which will display a z score, and a p value as shown in picture 15
(picture 15)

	Test Statistics

	
	New - Old

	Z
	-2.043b

	Asymp. Sig. (2-tailed)
	.041

	a. Wilcoxon Signed Ranks Test

	b. Based on negative ranks.



[bookmark: _GoBack]The results show that the data had a Z score of -2.043, which is two standard deviations below the mean, and a p value of .041 which is significant. The results show that the hypothesis should be upheld, because there is a significant difference.    
Result Z= -2.043, N= 10, P<0.5 
6.0 Data sample 5- A survey of US voters asked whether they were for, against or had no opinion about a forthcoming change to tax law.    The voters were also asked what political party they favored:   Republican or Democrat. Does party affiliation affect views about the tax change?
After looking at the data sample it became apparent that the test that needed to be used was a chi-square test. First a test was used to check the number of samples and if there were any missing. In this case there were no missing samples. By performing a chi square test picture 16. 



(Picture 16)
 
	tax * party Crosstabulation

	
	party
	Total

	
	Republican
	Democrat
	

	tax
	for
	Count
	21
	27
	48

	
	
	Expected Count
	22.4
	25.6
	48.0

	
	
	% within party
	15.1%
	17.0%
	16.1%

	
	against
	Count
	52
	42
	94

	
	
	Expected Count
	43.8
	50.2
	94.0

	
	
	% within party
	37.4%
	26.4%
	31.5%

	
	no opinion
	Count
	66
	90
	156

	
	
	Expected Count
	72.8
	83.2
	156.0

	
	
	% within party
	47.5%
	56.6%
	52.3%

	Total
	Count
	139
	159
	298

	
	Expected Count
	139.0
	159.0
	298.0

	
	% within party
	100.0%
	100.0%
	100.0%



As shown in the results the percentage in favor of a tax change is 16.1% across both parties, with more Democrats in favor of the change. The results also show that 37.4% of Republicans are against any changes in tax change, with 26.4% also think the same. It should also be known that 52.3% of all samples had no opinion over the tax change, but is this significant? As shown in picture 17.
(picture 17)

	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	4.183a
	2
	.124

	Likelihood Ratio
	4.182
	2
	.124

	Linear-by-Linear Association
	.702
	1
	.402

	N of Valid Cases
	298
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 22.39.



The chi-square test results are as follows.
X2=4.183, df=2, p>.05 
 Which shows there is no affiliation between which party they favored and their opinion on new tax laws. This is also show on the following bar chart in picture 18.
(Picture 18)
[image: ]
7.0 Multiple regression 

The purpose of multi regression analysis is to discover if there is a relationship between several independent variables. it can be explained through illustrative statistics using scatter graphs. The data that will be used in the analysis is shown below in picture 19.
(Picture 19)
[image: ]
7.1 Final year mark = F (lecture attendance%)
Firstly, it should be noted that there are no missing samples in the data. The user has produced three scatter plots the first will look at the relationship between the final year mark and lecture attendance as show below.
[image: ]
The plot show that there is a relationship between the final marks of students, and lectures attendance. As discovered as the attendance improves so does the final marks.
After further analysis on the data it shows that the R square value which is .470. the ANOVA which tests for variance in the data conforms what is seen in the scatter plot with a F ratio of 30.845, and a significance of .000. if there were no relationship between the variables it would show in the ANOVA analysis as being above the .05 level of significance. The result is further justified with the T-test on the B coefficient which is the gradient of the results. As shown below with a t score of 2.174 which is .043 significant, which further prover there is a positive relationship.
  
	Coefficients

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	16.484
	7.581
	
	2.174
	.043

	
	Lecture_attendance_in_percent
	.575
	.104
	.795
	5.554
	.000

	a. Dependent Variable: final_mark



 The final chart of the multiple regression is as shown below with the regression line, and the 95% upper and lower limit which show the data is from a sample.
 %[image: ]
7.2 Final year mark = F (tutorial attendance%)
By looking at the scatter plots of the two variables as the student tutorial attendance so does the final mark, and by also completing statistical tests in SPSS the results of ANOVA show a F ratio of 24.800 with a significance value of .000 which is highly significant, furthermore the coefficients table also show the same results with a T value of 5.132 which is also has a significance value of .000, which proves there is a positive relationship as shown below.
[image: ]
7.3 Final year mark = f (monthly study hours) 
As discovered in the two proceeding scatter plots there was a positive relationship, and by looking at the final plot it looks as this will also be positive. By looking at the plot the more study hours a student achieves will result in a higher final mark. The results of the SPSS analysis show that the ANOVA results show that the f ratio is 38.826 which is very significant at .000. the coefficients table also has a T value of 8.010, which has the value of .000 level of significance. By looking at the results there is a positive relationship between the variables as shown below. [image: ]
7.4 Final year mark = F (lecture attendance%, tutorial attendance% and monthly study hours.
The first step in the analysis is to look at the relationship between the dependent variable and independent variable. As shown below all of the variables have a positive relationship[image: ]
The r2 score is 79%. This shows that 79% of the final mark can be explained by the variability within independent variables. By looking at the ANOVA results it gave a F score of 20.025 with a p value of .000. the T test also has a significance of .005 which is highly significant. Before the multiple regression analysis was undertaken through testing the dependent variable with each of the independent variables it showed how they all had a positive relationship, so when the result also showed a positive relationship it was just further cemented.
8.0 Conclusion
The first test that was conducted was an independent sample t test to discover if there was any difference between driving errors in the day and night. The test discovered that there was no difference between errors at night or day. 
The second test predicted that more errors would be made at night which after further analysis there was no difference in errors in the day or night.
 the third test predicted that Toytown would rate the train service higher than Swansong, but after further tests it was discovered that there is no difference.
The forth test was to compare the rank of a paired sample of an old and new chocolate bar. It was discovered that there was a significant difference towards more people favoring the new bar which was discovered.   
 The final piece of data was to discover if there were any differences between party affiliation and option on tax changes. The chi-square results showed that there was no affiliation to a party when it came to tax changes.
The final part of the report was to perform a multiple regression analysis, each independent variable was paired with the dependent variable. After doing so the scatter plot helped discover that there was a positive relationship in the three tests that were completed. When all variables where tested together the results showed there was a positive relationship, and a students final mark is effected by each of the variables.   
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Descriptive  

 Town  Statistic  Std. Error  

Ratings  Swansong  Mean  44.7500  5.82852  

95% Confidence Interval for  Mean  Lower Bound  31.9215   

Upper Bound  57.5785   

5% Trimmed Mean  44.6111   

Median  40.0000   

Variance  407.659   

Std. Deviation  20.19057   

Minimum  16.00   

Maximum  76.00   

Range  60.00   

Interquartile Range  38.25   

Skewness  .229  .637  

Kurtosis  - 1.389  1.232  

Toy town  Mean  54.5000  6.63863  

95% Confidence Interval for  Mean  Lower Bound  38.8021   

Upper Bound  70.1979   

5% Trimme d Mean  55.2778   

Median  59.5000   

Variance  352.571   

Std. Deviation  18.77689   

Minimum  20.00   

Maximum  75.00   

Range  55.00   

Interquartile Range  29.50   

Skewness  - .808  .752  

Kurtosis  .014  1.481  
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Student  ID  Final mark  Lecture   attendance (%)  Tutorial   attendance (%)  Monthly   study hours  

1  34  40  35  23  

2  44  38  36  25  

3  46  70  40  30  

4  46  57  30  20  

5  52  70  65  48  

6  52  84  70  32  

7  52  66  60  41  

8  54  64  66  58  

9  55  68  60  54  

10  55  65  50  66  

11  57  60  80  34  

12  60  86  75  74  

13  61  85  90  70  

14  62  78  60  56  

15  63  70  76  64  

16  66  95  76  55  

17  68  70  55  48  

18  68  80  85  80  

19  73  90  90  70  

20  85  95  100  90  
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