i x\_.j

KE

5

4

!
iy ‘
s
L I N— o ﬂ‘kb @
w rrrrr RS vm/! | Q\m{i‘slta 3
i i i

o



e xn): Yo =
m, 8ay, xp=
the joint den-

D!

lefined for al]

oments of X

o

)

; U
) p (-p)

2.6. Moment Generating Functions

and 50
¢"(0) = E[X?]
In general, the nth derivative of ¢ () evaluated at ¢ = 0 equals £[X"], that is,
¢"(0) = E[X"], nzl
We now compute ¢ (¢) for some common distributions.
(The Binomial Distribution with Parameters n and p)

Example 2.39

¢ (1) = E[e'*]
etk (Z) pk(l _ p)n*k

(’;) (pe)k(1 — pyr*

Il

k=0

n

t

k=0
=(p+1-—p)*
Hence,
¢'() =n(pe' +1—p)"Ipe’
and so

E[X]1=¢'(0) =np

65

which checks with the result obtained in Example 2.17. Differentiating a second

time yields
¢"(t) =n(n —1)(pe' +1— p)" *(pe")? +n(pe’ +1— p)" "' pe’
and so
E[X*]=¢"(0) =n(n — 1)p* +np
Thus, the variance of X is given
Var(X) = E[X?] — (E[X])?
=n{n — l)p2 —l-rlp—112p2
=np(l—p) M
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