
In a set of N data points ix  the following statistical properties are defined:
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• standard deviation v=σ

The norm of a pair ix  and jx  is defined as
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The sum of the squares of L  norms is
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For values NL ≈ , the sums of deviations approach zero while the sums of squares of deviations

approach the value 2σL . Expression (2) can then be simplified to
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Considering the two cases 0=σ  and 0=m , it becomes clear from (3) that the mean and standard
deviation of the norms follow from the following relations:
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We have another data set iy  with norms ijY , and it has been observed that the ratios 
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a well-defined mean value and standard deviation. From this we would like to derive the behaviour of

the mean value and standard deviation of the ratios 
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Using the expressions (4) we can write

)(
)(
)(

)(2

)(2
)(
)(

)( rm
ym
xm

ym

xm
YM
XM

RM ≡==≡ (5)

and
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Conclusion: the mean and standard deviation of the ratios r  are the same as those of the ratios R .


