Inasetof N datapoints X; the following statistical properties are defined:

mean

root mean square

deviation

variance

standard deviation

Thenormof apair X; and X; isdefined as
Xy =[x2 +x2 = [2m? +2m(d, +d,)+d? +d? (1)
The sum of the squaresof L normsis
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For values L » N, the sums of deviations approach zero while the sums of squares of deviations

approach the value LS 2. Expression (2) can then be simplified to

& X2=2Lm?+2Ls? b %é X2 (° RVS*(X;)) =2m*+2s > (3)
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Considering the two casesS =0 and M= 0, it becomes clear from (3) that the mean and standard
deviation of the norms follow from the following relations:

M2(X;)=2m*(x) P M =+2m

V(X)) =2v(x,) P s(X)=+2s(X) @

We have another data set y; with norms'Y;; , and it has been observed that the ratios R = —~ show
ij

awell-defined mean value and standard deviation. From this we would like to derive the behaviour of

the mean value and standard deviation of theratios I = % .
ij
Using the expressions (4) we can write
MR © M(X) _2m(x) _ m(x) , ) "
M)  2m(y) m(y)
and
S(R)OS(X)_«ES(X)_S(X)OSU) ©

s(Y) J2s(y) s(y)

Conclusion: the mean and standard deviation of the ratios I' are the same as those of theratiosK .



