Hypothesis Testing for Correlation (S2)
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A piece of evidence is presented in the form of a sample from a parent population.


We are trying to judge whether the degree of correlation shown in the sample is strong enough to justify the conclusion that there is correlation in the parent population.


It is possible that there is no correlation in the parent population and that the correlation shown in the sample has occurred by chance as a random variation. The tables of critical values enables us to judge how likely this is. If it turns out to be rather unlikely then we conclude that there is evidence for correlation in the parent population and if it turns out to be quite likely we conclude that there is no evidence for correlation in the parent population. The significance level determines what counts as likely or unlikely.


ρ is the correlation coefficient for the parent population.


r (or rs for Spearman’s) is the correlation coefficient for the sample.


n is the number of data points in the sample.














Calculate r the correlation coefficient for the sample.





State Null (H0) and Alternative (H1) Hypotheses in the form





H0 : ρ = 0





       H1 : ρ > 0 


  Or H1 : ρ < 0


for a one tailed test





  Or H1 : ρ ≠ 0


for a two tailed test








ρ = 0 is saying there is no correlation in the parent population.





ρ > 0 for H1 if we are testing for positive correlation.


ρ < 0  if we are testing for negative correlation.


ρ ≠ 0 if we are testing for correlation (positive or negative).





State the significance level


If the chance of getting the degree of correlation found in the sample (or a more extreme one) is less than this we will reject H0 .











This is often given in the question but if not the standard default is to use a 5% test.





	








State whether or not r lies in the critical region


and whether H0 is accepted or rejected.





Using the tables of critical values find the critical region taking in to account the value of n, the significance level and whether  the test is one or two tailed.





This is the set of values of X for which you would reject H0, so if the test statistic (r) falls into this region the Null Hypothesis is rejected.





	





Assuming a critical value of a from the tables:


If H1 had a “<” in it the critical region will be a lower tail:


  –1 ≤ r  <  -a; 


�


If it had a “>” it will be an upper tail:


 a  <  r  ≤  1;


�


and if it had a “≠” it will be two tailed,


 –1 ≤ r  ≤  -a or  a  ≤  r  ≤  1.





�





State a final conclusion in terms of the original problem. 


Do not make definite statements such as “this proves that…”


But use a wording such as “ the evidence suggests that there is a positive association between…” or “ the evidence is not strong enough to conclude that there is a positive association between….”





Look at the wording that was used in the original question and adapt it to form your conclusion.











