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Theorem 5.4-1 If Xi, Xz, - - - X, are independent random variables with respective
moment generating functions Mx, (1), = 1,2,3,--- , n, then the moment-generating
functionof Y =37 | a;X;is

n
My (t) = ] [ Mx; (ait) .
i=1
In particular, the moment-generating function of X = >°7_ (1/n)X; is

Mx(t) =TT My (t/n).

i=1
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Example 5.4-1 Let Xj and X; have independent distributions b(n:, p) and
b(nz, p). Find the moment-generating function of Y = X; + X2. Howis Y
distributed?
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Example 5.4-2 Let X1, X2, X3, X4, X5 be a random sample of size 5 from a
geometric distribution with p = 1/3.
(a) Find the moment generating function of Y = X + Xo + X3 + X4 + Xs.
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Example 5.4-2 Let X1, X2, X3, X4, X5 be a random sample of size 5 from a
geometric distribution with p = 1/3.
(b) How is Y distributed?
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Example 5.4-2 Let X1, X2, X3, X4, X5 be a random sample of size 5 from a
geometric distribution with p = 1/3.
(c) Find mgf of X.
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Example 5.4-2 Let X1, X2, X3, X4, X5 be a random sample of size 5 from a
geometric distribution with p = 1/3.

(a) Find the moment generating function of Y = X + Xo + X3 + X4 + Xs.
(b) How is Y distributed?

(c) Find mgf of X.

Ans: (a) ... (b) ... (¢) ...
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Theorem 5.4-2 Let X1, Xz, - - - , Xp be independent chi-square random variables
with ry, ra, - - -, I degrees of freedom, respectively. Then Y = X1 + Xo +--- + X,
follows xz(rl +r4-+ ).
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Corollary 5.4-3 Let Zy,Zs, - - - , Zs be independent standard normal distributions,
N(0,1), random variables, then W = ZZ + Z5 + --- + Z2 ~ x*(n).
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Corollar
(/147 gj

y
k

5.4-4
i=1,2

1If X1, Xz, -+, X, be independent and have a normal distributions
, N, respectively, then

n
Xi — pi)?
W:§ :( Ugﬂ) ~X2(n).
1 i
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Exercises from textbook: 5.4.1, 5.4-3, 5.4.4, 5.4-7, 5.4-8, 5.4-15.
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