	Spearman’s Rank Correlation Coefficient



	This a test of ASSOCIATION: it looks for a relationship between two sets of data



	The test tells us the degree (strength) and direction (positive or negative) of a correlation

	The results can be between -1 and +1



	If there is a positive correlation then as one variable increases so does another (you could draw a graph to illustrate)


	If there is a negative correlation then as one variable increases the other decreases (you could draw a graph to illustrate)


	State the null hypothesis: there is no relationship between variable A and variable B


	Draw a scattergraph to get a visual impression of the relationships between the two variables then test this for significance


	Create a table from the data. Rank the two data sets (highest = rank 1). 

Variable A

Rank

Variable B

Rank

D

(Difference)

D2


	Beware of tied ranks. 



	Find the difference between the ranks of each of the pairs (d). Square the differences (d²) and then sum them (E d²). 



	Calculate the coefficient (Rs) using the formula.  The answer will always be between 1.0 (a perfect positive correlation) and -1.0 (a perfect negative correlation). 
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	We have to decide whether the results has occurred by chance so we must test for the statistical significance of the value we calculate for Rs.  To do this, calculate the number of degrees of freedom.  This depends on the number of observed pairs.  Look up the critical value of Rs at the 95% significance level

	If the calculated value exceeds the critical value we can reject the null hypothesis and conclude that there is a relationship between the two sets of data.  We can’t say whether the relationship is a positive or a negative one.
If the calculated value is smaller than that in the table we cannot say that the relationship is significant

	We can not say what causes the relationship.  Neither can we say that a change in one of the variable causes a change in the other!

	The main problem with this test is that it can be inaccurate because we have to rank data.
It is also possible to get nonsense correlations eg statisticians have proved a statistical relationship between the number of storks and the number of babies!

	You must have at least 10 sets of paired data to do this test.

	Too many tied ranks can affect the accuracy of the results


	The Chi Squared Test



	This test investigates whether there is a DIFFERENCE between a set of observed (collected) data  and a theoretical (expected) set of data



	The data must be in the form of frequencies counted in each of a set of categories. 
Percentages cannot be used. 
We must have a minimum of five sets of observations in our contingency table


	State the  null hypothesis: there is no difference between the observed and the expected data (in the exam you would say what these are depending on the data you have been given eg the actual number of green smarties in a tube


	Draw up a contingency table:

Sample
Observed (O)

Expected (E)

O - E

(O – E)2


	To calculate the expected values we add up the total in the sample and divide it by the  number of sets of data eg if we have 26 farms spread over 5 equal sized areas of rock types,  the expected frequency is 26/5, or 5.2 



	Calculate (O-E)2 and then calculate the sum of these values


	Enter the data into the formula to calculate the chi squared value
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	Calculate the number of degrees of freedom (n-1), where n is the number in the sample


	Use the degrees of freedom and statistical tables to find the critical value for chi square


	If the calculated value for chi square exceeds the critical value at the 95% significance then we reject the  null hypothesis and conclude that there is a difference between the observed and expected data and that it is not randomly distributed


	We have not established a reason for the difference



	The Mann Whitney U test



	This is a test for DIFFERENCE between two sets of data. It uses the median values for the data.  We test to see if there is a difference between the medians of two sets of data


	Devise the null hypothesis: there is no difference between the two sets of data.  In the exam you would be more explicit and say what the data was eg there is no difference between the decomposition of cotton in peat or podsol


	Draw a dispersion graph to ensure that both samples are similarly distributed, although there is no assumption that they are normally distributed


	Rank the whole sample (not the two samples individually). 


	The ranks of X are added together and the ranks of Y are added together eg
Peat

Podsol

Reduction in Breaking strain (%)

Rank

Reduction in breaking strain (%)

Rank

x

R x

y

Ry

23

5

29

9

14

1

42

17

19

3

52

20

33

11

37

13.5

24

6

46

18

17

2

49

19

25

7

28

8

21

4

31

10

37

13.5

36

12

39

16

38

15

Total of  rank scores

68.5

141.5



	Calculate the Mann Whitney U statistic for X and then for Y~:
Ux = Nx.Ny +Nx.(Nx+1) - Erx   
Uy = Nx.Ny +Ny.(Ny+1) - Ery   

                           2

Make sure that Ux + Uy is the same as Nx.Ny.  If they don’t you have made a mistake!!


	Test for the significance of the result.  
Use the smallest of the calculated values for U.  
Use the critical values table to find out the critical value of U. This depends on the number of values in each sample


	If the calculated value of U is equal to or less than the critical value we can reject the null hypothesis and conclude that there is difference between the medians of the two sets of data.  In the exam you would state this more explicitly in terms of the data you have been given
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