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The following corollary and theorem prove the strong functional relationship (see Figure 6) between
normalized Euclidean distance and standard Pearson Correlation methods used to calculate footprint
similarity described in the text. Note that the relationship is strong because the mean of the footprint
vectors is usually close to zero. If the mean is not close to zero (i.e. when using a threshold-based
footprint) then the functional relationship will be weaker.

Corollary 1: if G and V are unit vectors, then |i — V| = /2(L—cos(6)), where @is the angle between U
and v .

Proof:
Let U and vV be unit vectors. ThgnL
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Therefore, |G =] =/2(1—cos(&))

Theorem: d,,. ~+/2(l—r) for two vectors x and y, whose means are close to zero, where d . is the

normalized Euclidean distance and r is the Pearson Correlation Coefficient (both calculated between
the two vectors).

Proof:
cov(X, y)

B Jvar(x)/var(y)

The correlation coefficient can also be thought of as the cosine of the angle formed between the mean-
modulated vectors x and y* where X* = [xi —yx] and y* = [yi —,uy], and 4 represents the mean of

each vector.
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The mean of a footprint is normally close to zero since most footprint entries are close to zero so this is
a reasonable approximation.

The normalized Euclidian distance (dnorm) is defined as
dnorm = ”2_77”

where y =

oo = 4/2(L—C0S(6%)) = 4/2(L~T)
There is a relationship between the cos(¢*) and normalized Euclidean (dnorm) by Corollary 1 and

because the angle between two vectors is the same as that between their unit vectors

Therefore, the approximate relationship is demonstrated



