Theorem If X; ~ N(u;,0?) fori=1,2,... ,nand X, Xy, ..., X, are mutually independent,

then
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for nonzero real constants ay, as, ..., a,.

Proof The moment generating function of X; is

1
MXi(t):exp</,Lit+20i2t2> —o<t<oo;i=1,...,n.

The moment generating function of a;X; is

1
M,,x,(t) = exp (ai,uit + 5 a?aft2> —oco<t<ooyi=1,...,n.
Since X1, Xs, ..., X, are mutually independent, the moment generating function of the linear

combination is
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for —oo < t < 00. Therefore
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APPL illustration: For n = 3 and a; = a; = az = 1, the APPL statements

X1 := NormalRV(mul, sigmal);
X2 := NormalRV(mu2, sigma2);
X3 := NormalRV(mu3, sigma3);
Convolution(X1, X2, X3);

yield the probability density function of a N(u; + ps + p3, 03 + 03 + %) random variable.



