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1. University Regulations Apply 




2. Answer ALL questions in section A and B
3. Include all workings out in the spaces provided

4. Include all answers in the answer boxes provided

STUDENT NAME________________________
NUMBER____________________________________
COURSE_______________________________
YEAR _______________________________________

SECTION A (50%)
TICK ONE BOX per question (multiple ticks per question will receive no marks)
	QUESTIONS
	MARKS
TICK

	1. 
	2%

	a) 
	

	b) 
	

	c) 
	

	d) 
	

	2. The cumulative percentage of a Lorenz curve always adds up to?


	2%

	a) 1000


	

	b) 100


	

	c) Depends on data set


	

	d) Depends on formulae used


	

	3. Why do we use statistics to address research questions?
	2%

	e) Because academic law means we need to use statistics in research projects
	

	f) To help measure differences, relationships and associations of the data set
	

	g) To help measure the accuracy and precision of the data set
	

	h) Because undergraduates are expected to use statistics in their dissertations
	

	4. What do researchers call a measurement which is close to the true value?


	2%

	a) Precise


	

	b) Close


	

	c) Accurate


	

	d) Exact


	


	5. In probability how is 99% measured in a decimal?
	2%

	a) 99
	

	b) 0.05
	

	c) 0.01
	

	d) 9.9
	

	6. Which one of the following is a non-parametric test?


	2%

	a) t-test


	

	b) ANOVA


	

	c) Chi-square

	

	d) Linear Regression


	

	7. Which of the following degrees of freedom statements is correct?


	2%

	a) There are not always n-1 degrees of freedom:  the number depends on how many population parameters are estimated, which in turn depends on the statistical tests being used.
	

	b) There are always n-1 degrees of freedom:  the number depends on how many population parameters are estimated, which in turn depends on the statistical tests being used.
	

	c) There are not always n-1 degrees of freedom:  the number is chosen by the researcher based on their research parameters.
	

	d) There are always n-1 degrees of freedom:  the number is chosen by the researcher based on their research parameters.
	

	8. Which of the following is NOT a sampling estimator 


	2%

	a) Consistent


	

	b) Unbiased


	

	c) Efficient


	

	d) Subjectivity

	


	9. What are the 2 main types of error in analytical measurement?
	2%

	a) Systematic and  no error
	

	b) Random and strategic 
	

	c) Systematic and random error
	

	d) Strategic and no error
	

	10. What does the acronym GIS mean?
	2%

	a) Global Information Strategy
	

	b) Geographical Information System
	

	c) Gigabytes In Space
	

	d) Geographical Interrogation Strategy
	

	11. What is the researchers target population?
	2%

	e) The total UK population
	

	f) The population to which the researcher wants to generalise their findings
	

	g) The social demographic mix of the data set
	

	h) Any population that the researcher previously studied
	

	12. In statistic’s what does ANOVA stand for?
	2%

	a) Analysis of assessment
	

	b) Average variable
	

	c) Analysis of variance
	

	d) Alternative variable
	

	13. When using the T Test you compare . . . 
	2%

	a) Differences between modes.
	

	b) Differences between medians.
	

	c) Statistical tests of different types.
	

	d) Mean differences between groups.
	


14. Use a diagram to demonstrate the sequence of procedures in conducting a statistical test
(6%)


15. Fill in the gaps in the following table: 






(6%)

	Common
	Prefixes
	Abbreviation

	10-9
	nano
	n

	10-6
	micro
	u

	10-3
	milli
	m

	103
	kilo
	k

	106
	mega
	M

	109
	giga
	G


16. Use a diagram to demonstrate the difference between positive and negative skew.













(4%)


[image: image2]
Pos+ 



ND




Neg-


17. In the boxes below draw a hypothetical representation of a: 

a. histogram 

b. bar chart

c.  boxplot

d. scatterplot.  

Where appropriate, label the following: 

e. Continuous data

f. Discrete data

g. Median

h. Y axis. 



(8%)
Continuous 




Discrete







Median 


Y vertical




SECTION B (50%) 

· Answer ALL questions.  

· Put the answers to the questions in the BOX or LINES provided.  

· Include all workings out in the space provided
1. The following table presents mean cost of similar conservation projects in the US and UK.  
	Conservation project
	US in ‘000s $
	UK in ‘000s $ (Converted 1st Jan. 2015)

	1
	7.7
	6.1

	2
	8.8
	6.3

	3
	9.0
	4.9

	4
	7.0
	5.4

	5
	9.9
	5.2

	6
	8.2
	4.8

	7
	10.2
	5.7

	8
	6.1
	7.9


Determine using the T Test within 95% & 99% confidence limits, whether there is a statistically significant difference in project cost.

(a) Construct a Null hypothesis based on conservation project cost


(2%)

No difference

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(b) Calculate the following descriptive statistics of the data set

Mean cost US (1%)



Mean cost UK (1%)


Standard Deviation US (1%)

Standard Deviation UK (1%)



(c) Calculate the value of T (4%)




(d) Interpretive statement (2%)

__ 
Reject null 

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(e) What implications can you draw from the test results?



(3%)

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Workings out

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________

2.   The following data set is from a survey of mean number of moths found at different types of street lighting in Edinburgh (2014):   

· LED street lighting
· Sodium bulbs
	Sites
	Mean Moth numbers at Sodium street lighting
	Mean Moth numbers at LED street lighting 
	Differences
	Rank
	Signed rank

	1. 
	9.5
	13.6
	
	
	

	2. 
	10.4
	13.5
	
	
	

	3. 
	9.9
	12.1
	
	
	

	4. 
	11.8
	11.9
	
	
	

	5. 
	10.8
	12.2
	
	
	

	6. 
	10.9
	12.9
	
	
	

	7. 
	11.2
	10.9
	
	
	

	   8.
	11.3
	12.2
	
	
	

	9.
	10.7
	13.2
	
	
	

	10.
	11.8
	13.1
	
	
	

	TOTAL
	
	
	
	
	


(a) Using the Wilcoxon test for matched pairs, determine any significant difference between the results.

Sum of the positive ranks(T+) (3%)

Sum of negative ranks (T-) (3%)

Critical value at p=0.05 (3%)


Interpretive statement (3%) The t value is smaller than the critical value.  Therefore reject (moth numbers do increase LED) (T=2, n=10, <0.01)
c) What implications can you draw from the results of the test?




(3%)
Workings out

____________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


3.Average biodiversity  and cost of running nature reserves in the UK
	Location
	Mean biodiversity per hectare
	X2
	Annual £ cost (000’s) per hectare
	Y2
	XY

	
	25
	
	84
	
	

	
	50
	
	80
	
	

	
	75
	
	90
	
	

	
	100
	
	154
	
	

	
	125
	
	148
	
	

	
	150
	
	169
	
	

	
	175
	
	206
	
	

	
	200
	
	244
	
	

	
	225
	
	212
	
	

	
	250
	
	248
	
	


Mean of x = 137.5



Mean of y = 163.5

∑ x=1375




∑ y=1635
(∑x)2= 1,890,625



(∑ y)2=2,673,225
∑x2 = 240,625



∑ y2= 304,157
N =10 




∑ xy=266,650
(a) Construct a Null and alternative hypothesis based on biodiversity and management cost
(2%)
No difference etc 

(b) From regression analysis identify whether a predictive model could be developed linking biodiversity and cost of running a reserve.  The following calculations need to be undertaken.

Calculate the value of b (gradient) (3%)

Calculate the value of a (Intercept) (3%)


0.8114






51.933

Calculate the significance of the regression line.

SS (Sum of the squares) residual (3%) 

F value (3%)




2887.8 





94.04

Tabulated figure (2%)




 R2 (2%)
     0.05
       0.01
5.32   11.3





 92

Interpretative statement
(2%)
REJECT


(a) Interpretative statement
(2%)

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Workings out

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

TOTAL





Hypothesis Testing (Hypothetical Deductivism) 





Specify the null hypothesis





Note P Value





Calculate the test statistic





Transform data (If applicable)





P>0.05





Accept Null hypothesis





P<0.05





Reject null hypothesis





Accept the Alt. H. and find direction of relationship /difference





TOTAL A





8.36	





5.78








1.4





1.006





4.236








TOTAL 15% Q.1





8





53





2





TOTAL (15%)  Q. 2





TOTAL 20%





TOTAL 20%


Q.3
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