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Covariation/Cross-Product, Covariance, and Correlation

‘Attached is one good introduction to the Pearson correlation coefficient that examines the
background of its calculation. It is from:
Blalock, H. M. (1979). Social statistics (revised 2™ ed.). New York: McGraw-Hill.

But first, an introduction to some basic formulas that show how there is a progression from
Covariation to Covariance to Correlation:

Covariation is a sum total of how much two variables co-vary, in terms of their original units, using
cross-products of how far the scores are from their means. It is sometimes (as in SPSS) called the
Cross-product or Cross-product deviations:

n

Covariation xy (Cross-product) = 2 Xi- X ) (Yi- ?)
i=1

Covariance is an averaged indicator of how much two variables co-vary, in terms of their original
units. It is the Covariation divided by the number of cases (pairs of X, Y scores):

n

Covariance xy (Cov xy) = Covariation xy = 2 (X ~-X (Y- ?)
n i=1
n

Correlation is a sort of “standardized” version of the Covariance, that is, the Covariance divided by

the product of the two variables’ standard deviations:
n

Correlation xy = Covyy = | ZX-X)(Yi-Y)
sdy - sdy i=1
n

sdy - sdy

So, remember when you see SPSS output that includes Covariations/Cross-products or Covariances,
and the values are quite large, that these are in the variables’ original units. The Correlation will
always be “standardized” such that it ranges from -1.0 to 1.0. Thus, you might find, for example,
that measures of “I like sick humor” and “I like humor about sex”’ (both measured witha 0 to 10
scale) have the following:

Covariation/Cross-product = 934.763

Covariance = 3.527

Correlation = 404

Only the last, the correlation, has much meaning without knowing about (a) the scale of
measurement, and (b) the number of cases in the sample. . .
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