SPEARMAN RANK CORRELATION COEFFICIENT

	SITE
	LAG TIME (HRS)
	RANK
	
	RANK
	DIFFERENCE (d)
	DIFFERENCE SQUARED (d2)
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Data Table: Spearman’s Rank Correlation

+ Calculate the coefficient (r2) using the formula below. The answer will always be between
1.0 (a perfect positive correlation) and 1.0 (s perfect negative correlation)

When written in mathematical notation the Spearman Rank formula looks like this

2
(@) =10k
n3 -n

« Find the value of all the 42 values by adding up al the values in the Differences column.
In our example this is 285.5. Multiplying this by 6 gives 1713

o Now for the bottom line of the equation. The value n is the number of sites at which you
took measurements. This, in our example is 10. Substtuting these values into 13 - 1 we
25t 1000 - 10

+ We now have the formula: R® =
0.73

- (1713/990) which gives a value for 82 1 - 1.73 = -

What does this R? value of -0.73 mean?

The closer r is to +1 or -1, the stronger the likely correlation. A perfect positive correlation is +1
and a perfect negative correlation is -L. The R value of -0.73 suggests a fairly strong negative
relationship.
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Now to put all these values into the formula.

« Find the value of all the 42 values by adding up al the values in the Differences column.
In our example this is 285.5. Multiplying this by 6 gives 1713

o Now for the bottom line of the equation. The value n is the number of sites at which you
took measurements. This, in our example is 10. Substtuting these values into 13 - 1 we
25t 1000 - 10

« We now have the formula: RZ = 1 - (1713/950) which gives a value for R2 1 - 173 = -
0.73

What does this R? value of -0.73 mean?

The closer r is to +1 or -1, the stronger the likely correlation. A perfect positive correlation is +1
and a perfect negative correlation is -L. The R value of -0.73 suggests a fairly strong negative
relationship.
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A further technique is now required to test the significance of the relationship.

The R value of -0.73 must be looked up on the Spearman Rank significance table below as
follows:

Work out the 'degrees of freedom’ you need to use. This is the number of pairs in your
sample minus 2 (n-2). In the example it is 8 (10 - 2).

Now plot your result on the table.

If it is below the line marked 5%, then it is possible your result was the product of chance
and you must reject the hypothesis.

If it is above the 0.1% significance level, then we can be 99.5% confident the correlation
has not occurred by chance.

If it is above 1%, but below 0.1%, you can say you are 9% confident.

1F it is ahove 5%, bt helow 1%, Unit can Sav v are 959 confident (e, tatistically
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