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MODULE CODE: M4X02295
 STATISTICS FOR LOGISTICS

TIME:  4 HOURS  (09:00-13:00)
aTTEMPT ALL FIVE (5) QUESTIONS

ALL FIVE(5) QUESTIONS ARE TO BE ANALYSED USING EITHER EXCEL OR SPSS OR A MIX OF BOTH.

The data for questions 1 to 5 is to be found in the Excel spreadsheet.














[bookmark: _Hlk33882368]Q1  20 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.      Carry out your analysis of the data in either Excel and SPSS and explain your findings.

H1: There is no difference between the amount of errors at night compared to the day.
H2 :There is a difference between the amount of errors made at night compared to the day.

	time * error Crosstabulation

	
	Error
	Total

	
	4
	5
	6
	7
	8
	9
	10
	

	time
	Day
	Count
	2
	3
	1
	1
	1
	1
	1
	10

	
	
	% within time
	20.0%
	30.0%
	10.0%
	10.0%
	10.0%
	10.0%
	10.0%
	100.0%

	
	Night
	Count
	0
	3
	2
	1
	0
	2
	2
	10

	
	
	% within time
	0.0%
	30.0%
	20.0%
	10.0%
	0.0%
	20.0%
	20.0%
	100.0%

	Total
	Count
	2
	6
	3
	2
	1
	3
	3
	20

	
	% within time
	10.0%
	30.0%
	15.0%
	10.0%
	5.0%
	15.0%
	15.0%
	100.0%




	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	4.000a
	6
	.677

	Likelihood Ratio
	5.178
	6
	.521

	N of Valid Cases
	20
	
	

	a. 14 cells (100.0%) have expected count less than 5. The minimum expected count is .50.


	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.447
	.677

	
	Cramer's V
	.447
	.677

	N of Valid Cases
	20
	







The result of X=4.000,df=6,P=.677 indicates this is no difference in the errors made by drivers during the day and night.
Incorrect test and you ignore the number of cells with an expected count less than 5 
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Q2 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.     Carry out your analysis of the data in either Excel and SPSS and explain your findings.
[bookmark: _Hlk39660272]H1: There is no difference between the amount of errors at night compared to the day.
H2 :There is a difference between the amount of errors made at night compared to the day.
	Errorsnight * Errorsday Crosstabulation

	
	Errorsday
	Total

	
	4.00
	6.00
	7.00
	8.00
	9.00
	

	Errorsnight
	5.00
	Count
	0
	0
	1
	1
	0
	2

	
	
	Standardized Residual
	-.4
	-.4
	.2
	.9
	-.6
	

	
	6.00
	Count
	0
	0
	1
	1
	0
	2

	
	
	Standardized Residual
	-.4
	-.4
	.2
	.9
	-.6
	

	
	7.00
	Count
	0
	0
	1
	0
	0
	1

	
	
	Standardized Residual
	-.3
	-.3
	.9
	-.4
	-.4
	

	
	8.00
	Count
	0
	1
	0
	0
	0
	1

	
	
	Standardized Residual
	-.3
	2.8
	-.6
	-.4
	-.4
	

	
	9.00
	Count
	0
	0
	0
	0
	1
	1

	
	
	Standardized Residual
	-.3
	-.3
	-.6
	-.4
	1.8
	

	
	10.00
	Count
	1
	0
	1
	0
	1
	3

	
	
	Standardized Residual
	1.3
	-.5
	-.2
	-.8
	.5
	

	Total
	Count
	1
	1
	4
	2
	2
	10




	Chi-Square Tests

	
	Value
	Df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	20.833a
	20
	.407

	Likelihood Ratio
	17.279
	20
	.635

	Linear-by-Linear Association
	.211
	1
	.646

	N of Valid Cases
	10
	
	

	a. 30 cells (100.0%) have expected count less than 5. The minimum expected count is .10.




	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	1.443
	.407

	
	Cramer's V
	.722
	.407

	N of Valid Cases
	10
	




The result of x=20.833,df 20 p=.407 indicates there is no difference together the numbers of errors in day and night 

Incorrect test and you ignore the number of cells with an expected count less than 5 
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Q3    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 - is this justifiably true?  Carry out your analysis of the data in either Excel and SPSS and explain your findings.
H1: There is no difference between the amount the train services.
H2 :There is a difference between the train services.
	Town     * rating Crosstabulation

	
	rating
	Total

	
	24.00
	30.00
	31.00
	42.00
	46.00
	47.00
	52.00
	53.00
	57.00
	59.00
	63.00
	65.00
	66.00
	71.00
	74.00
	77.00
	78.00
	

	Town
	Swanson
	Count
	1
	1
	0
	1
	1
	1
	1
	1
	0
	1
	2
	0
	1
	0
	0
	0
	1
	12

	
	
	Standardized Residual
	.5
	.5
	-.8
	.5
	.5
	.5
	-.6
	.5
	-.8
	.5
	.7
	-.8
	.5
	-.8
	-.8
	-.8
	.5
	

	
	Toytown
	Count
	0
	0
	1
	0
	0
	0
	2
	0
	1
	0
	0
	1
	0
	1
	1
	1
	0
	8

	
	
	Standardized Residual
	-.6
	-.6
	.9
	-.6
	-.6
	-.6
	.7
	-.6
	.9
	-.6
	-.9
	.9
	-.6
	.9
	.9
	.9
	-.6
	

	Total
	Count
	1
	1
	1
	1
	1
	1
	3
	1
	1
	1
	2
	1
	1
	1
	1
	1
	1
	20



	Chi-Square Tests

	
	Value
	Df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	17.222a
	16
	.371

	Likelihood Ratio
	23.101
	16
	.111

	N of Valid Cases
	20
	
	

	a. 34 cells (100.0%) have expected count less than 5. The minimum expected count is .40.


	
	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.928
	.371

	
	Cramer's V
	.928
	.371

	N of Valid Cases
	20
	



	

The result of x=17.222 df=16,p=.371 indicates there is no difference between the services of Swanson and Toytown 

Incorrect test and you ignore the number of cells with an expected count less than 5 
2/10

Q4    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. Carry out your analysis of the data in either Excel and SPSS and explain your findings.
[bookmark: _Hlk39660493][bookmark: _Hlk39660418]H1: There is no difference between the new and old recipes.
H2 :There is a difference between the new and old recipes.

	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Old
	9.6000
	10
	3.30656
	1.04563

	
	New
	12.7000
	10
	3.19896
	1.01160




	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
	Old – New
	-3.10000
	5.60654
	1.77294
	-7.11068
	.91068
	-1.749
	9
	.114



Equal variances are assumed the result t=4.732, df= 9, p=.114 means there is no difference between the chocolate bars.
t = -1.749
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Q5     A survey of 90 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 held?     Carry out your analysis of the data in either Excel and SPSS and explain your findings.
H1: There is no difference between how parties voted.
H2 :There is a difference between how parties voted.


	Party * Tax Crosstabulation

	
	Tax
	Total

	
	For
	against
	no opinion
	

	Party
	Republican
	Count
	11
	15
	18
	44

	
	
	Standardized Residual
	.2
	.0
	-.1
	

	
	Democrat
	Count
	10
	16
	20
	46

	
	
	Standardized Residual
	-.2
	.0
	.1
	

	Total
	Count
	21
	31
	38
	90


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	.141a
	2
	.932

	Likelihood Ratio
	.141
	2
	.932

	Linear-by-Linear Association
	.122
	1
	.727

	N of Valid Cases
	90
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 10.27.


	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.040
	.932

	
	Cramer's V
	.040
	.932

	N of Valid Cases
	90
	








The result of x=.1411 df=2,p=.932 indicates that is no different between the views of Democrats and Republicans on the tax law.

Hurra!    10/10
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