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Note:

2 related variables—variables measured on the same/matched subjects.

[image: image2.png]Corterts| Index | Find | Back | Pint

Correlation

Correlation dstermines the degree of association betwsen two variables X,
i

A plot of the observations generally helps to visuslise the whether the variables
are cortelated. lfthe observations tend to flare out (as inthe example on the right
ornarrow itmay suggest that the variance over the sample is not constant

The correlation coefficient, avalue between +1 and-1, expresses the degree
of assaciation between X and Y as follows:

Coefficient Interpretation

near No correlation exists between X & Y. The varialiles are
independent - do not influence or affect of each other.

positve  Positive correlation exists between X & . Higher values of Xtend
value to tesultin higher values of Y: lower values in Xtend to resultin

lower values of . 22~
1 Perfect positive correlation exists between X & Y - higher values in X always

resultin higher values in Y.

negative  Negative correlation exists between X & . Higher values of X
value tend to resultin lower values of Y: lower values in*Xtend to resultin
higher values of Y.

1
Perfect negative correlation exists between X & Y - higher values in X always
resultin lower values in .

Note that for a correlation the observations of the variables need not be measured on the same scale or inthe same
units. For example, the correlation coefficientwould be the same even if Height (measured in metres) was compared
againstWeightin kilograms, or against Weightin pounds





Running Correlation Test with Analyse-It

In analyse-it, correlation test is a test that includes both the null-hypothesis and two-tailed (nondirectional) alternative/research hypothesis. [So is t test].

[The alternative hypothesis window pops up automatically when running the test].

Therefore here is one of the results:

	 
	 Effect of exercise on bodyfat %
	 
	 

	 
	 AgeBodyfat - Before
	 
	 
	 

	Performed by 
	 Analyse-it Software, Ltd.
	 
	 
	Date 

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	n 
	30
	 
	
	
	

	
	
	
	
	
	

	r statistic 
	0.65
	
	
	
	

	95% CI 
	0.38
	to 0.82
	 
	
	

	
	
	
	
	
	

	2-tailed p 
	0.0001
	 (t approximation)
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Pearson correlation (General module only)
Bl Analyse | Correlation | Pearson.

Exanple 6|
Usage

Formally tests for an association betwsen 2 related varisbles. The Pearson correlation,
also known as the linear or productmoment conelation, is & parametrictestto measure how
linearly related the variables are. The degree of association is expressed by the
correlation coefficiert,

Data and assumptions

2 related varisbles measured on a continuaus scale. For a valid confidence interval around
the conelation casficient hoth variables must be narmally distributed

Computations
Cornputes the Pearson corelation coeflicient » as described in 1] with & confidence
interval around the coeficient as described in[2]. The # ~value is computed using the #-
approximation [1].
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[1] Practical Statistics for Medical Research
Altrman DG
ISBN 0-412-27630-5 1991; 277-85
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2-tailed p = 0.0001 (the probability of chance is extremely small), decision is to reject null hypothesis (due to other factors than chance). 2-tailed test reports the exact percentage of chance (in this case 0.01%). 

r=0.44 is also > than r critical value (the point beyond which the obtained outcomes are judged to be so rare that the conclusion is that the obtained outcome is not due to chance, but due to treatment.)

	Test 
	 1-way between subjects ANOVA
	 
	 
	 

	 
	 Effect of fertiliser on crop yield (tabular dataset)
	 
	 
	 

	 
	 Yield by Fertiliser: None, A, B, C
	 
	 
	 
	 

	Performed by 
	 Educational Technology
	 
	Date 
	25 April 2003

	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	

	n 
	18
	 
	
	
	
	

	
	
	
	
	
	
	

	Yield by Fertiliser 
	n
	Mean
	SD
	SE
	
	

	None 
	5
	14.94
	1.63
	0.728
	
	

	A 
	4
	20.55
	2.22
	1.109
	
	

	B 
	4
	16.20
	2.09
	1.046
	
	

	C 
	5
	27.46
	0.95
	0.426
	
	

	
	
	
	
	
	
	

	Source of variation 
	SSq
	DF
	MSq
	F
	p
	

	Fertiliser 
	465.19
	3
	155.06
	51.52
	<0.0001
	

	Within cells 
	42.13
	14
	3.01
	
	
	

	Total 
	507.32
	17
	
	
	
	

	
	
	
	
	
	


ANOVA test in Analyse-it is a test that only tests null-hypothesis, therefore p (the probability of chance or no difference) is reported as < 0.0001 instead of an exact number in 2-tailed test.
Correlation tests include both and p is reported for the research-hypothesis (as two-tailed p);

t and correlation tests include both and p is reported for the research-hypothesis (as two-tailed p); while ANOVA only tests null and p is reported for null-hypothesis. [We don’t have a choice, those are given.]
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Spearman rank correlation (eneral module only)

& Analyse | Correlation | Spearman...

Usage

Example 6|

Formally tests for an association between 2 related variables. Itis the non-parametric
alternative to the Pearson correlation, and is equivalent to ranking to the observations then
analysing the ranks using the Pearson correlation. The degree of association is expressed
by the correlation coefficient.

Data and assumptions
2 related variables measured on at least ordinal scale.

Computations

Computes the Spearman correlation coefficient s as described in [3], with a confidence
interval around the coefficient as described in [2]. The # -value is computed using the 7
- approximation [3]. This version of Analyse-it does not repart exact 4 -values for small
sample sizes (number of cases <30) . See [3] for lookup tables, or alternatively use

Kendall correlation.
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Kendall Rank Correlation

Usage

Formally tests for an association between 2 related variables.  The Kendall correlation is a non-parametric test to measure how linearly related the variables are.  The degree of association is expressed by the correlation coefficient.

The Kendall rank correlation and Spearman rank correlation have equivalent power efficiency.  However, because the two methods measure association differently, the Spearman and Kendall correlation coefficients are not directly comparable.  Kendall's tau is best described as the difference between the probability that the observations are in the same order for the variables and the probability that the observations are in different order for the variables.

Data and assumption

2 related variables measured on at least ordinal scale.

Computation

Computes the Kendall correlation coefficient tau as described in [2].  The p-value is computed as follows:

Condition
Computation

less than 10 observations

an exact p-value based on the assumption of no ties [1].  If few ties are present the p-value only underestimates the significance by a small amount.

.otherwise
uses the Normal approximation, with correction for ties [3], since the Kendall distribution is known to quickly approach the Normal distribution for sample sizes larger than 10.

