Central Limit Theorem

Let Xy, X, .... Xy be a setof N independent random vanates and each X have an arbitrary probability distnbution
P(x1, ..., ;) With mean g and a finite variance .;l'f Then the normal form vanate
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has a limiting cumulative distibution function which approaches a normal distnbution.
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Under addifional conditions on the distnbution of the addend, the probability density itself is also normal (Feller
1971) with mean g = () and variance g = ]. lf conversion to normal form is not performed, then the variate
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Is normally distrbuted with gy = @, and oy = ﬂ'J-‘./h"NHm_
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Now write
X"y = {N"" oy +x3 * ... 25T
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Mow expand
n(l+x)=x= &J:Eﬂl- ilj,na * aens
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since
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Taking the Founer fransform,
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This is of the form

E,iﬂf-#ﬁ daf.

where g= 2 (i, —x)and b= (2 E‘.FJE[ 2 . But this is a Fourier transform of a Gaussian function, so
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The "fuzzy” central limit theorem says that data which are influenced bymany small and unrelated random effects
are approximately normally distnbuted.




