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Proof The probability mass function of Xi is

fXi
(xi) =

(

ni

xi

)

pxi(1− p)1−xi x = 0, 1, 2, . . . , ni,

for i = 1, 2, . . . , m and −∞ < t < ∞. The moment generating function for a binomial
random variable is
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for i = 1, 2, . . . , m. Let the random variable Y =
∑

m

i=1
Xi. The moment generating function

of Y is

E
[

etY
]

= E

[

et(
∑

m

i=1
Xi)
]

= E
[

etX1etX2 . . . etXn

]

= E
[

etX1

]

E
[

etX2

]

. . . E
[

etXn

]

=
(

pet + (1− p)
)

n1
(

pet + (1− p)
)

n2

. . .
(

pet + (1− p)
)

nm

=
(

pet + (1− p)
)

∑

m

i=1
ni

for −∞ < t < ∞, which is the moment generating function of a binomial random variable
with parameters

∑

m

i=1
ni and p.

APPL illustration: The APPL statements

X1 := BinomialRV(n1, p);

X2 := BinomialRV(n2, p);

Y := Convolution(X1, X2);

MGF(Y);

fail to provide the appropriate moment generating function.
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