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({… §3.9)

ì2 1. Óœ‰b Y íJ 0 (Ÿõ) Ñ2-í k ¼�

Ï (kth moment) ì2Ñ E(Y k), 1J µ′
k [ý5.

Å. Óœ‰b Y í‚�M

E(Y ) = µ′
1 = µ

]¢˚Tø¼�Ï. ¢Óœ‰b Y í�jí‚�M

E(Y 2) = µ′
2

]¢˚Tù¼�Ï.

ì2 2. Óœ‰b Y íJ µ Ñ2-í k ¼2Û�Ï

(kth central moment) ì2Ñ E[(Y − µ)k], 1J

µk [ý5.

Å 1. Óœ‰b Y í‰æb

σ2 = E[(Y − µ)2] = µ2

]¢˚Tù¼2Û�Ï.
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Å 2. JùÓœ‰b Y , Z �ó°í k ¼�Ï,

k = 1,2,3, . . ., †ÊóçøOí‘K-,

Y
D
= Z

?¹, Y D Z �ó°í}Ó.

ì2 3. Óœ‰b Y í�Ï‚ƒb

(moment-generating function, �˚Ñ mgf)

m(t)
def
= E(etY )

˚¤�Ï‚ƒbæÊ, JæÊ b > 0 U)ç |t| ≤ b v,

m(t) �Ì.

Å. ÑS˚ m(t) = E(etY ) Ñ Y í�Ï‚ƒb?

<�> íl, ;WÓœ‰bíƒbí‚�Mít�,

E(etY ) =
∑
y

etyp(y)

=
∑
y

[
1 + ty +

(ty)2

2!
+

(ty)3

3!
+ · · ·

+
(ty)k

k!
+ · · ·

]
p(y)
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y;Wç m(t) æÊv, s_Ì¤áíÚ‹¸

(summation) ª>², Ä7ªâ,�)|

E(etY )

=
∑
y

1 · p(y) + t
∑
y

yp(y) +
t2

2!

∑
y

y2p(y) +

t3

3!

∑
y

y3p(y) + · · · +
tk

k!

∑
y

ykp(y) + · · ·

|(;W pmf íêc¸Ñ 1, J£ k ¼�Ïíì2, ª

â,�û|

E(etY )

= 1 + tµ′
1 +

t2

2!
µ′
2 +

t3

3!
µ′
3 + · · · +

tk

k!
µ′

k + · · ·

], k ¼�Ï µ′
k Ñ m(t) í�Ç�2 tk

k! í[b

k = 1,2,3, . . ., 6ÿuz, F�í k ¼�ÏÌª9òÊ

ø_[ý� m(t) q, 1âw�Ç�ª°|®_�Ï. Ä

¤, ˚ m(t) = E(etY ) Ñ Y í�Ï‚ƒb.

@à 1. (â m(t) = E(etY ) ÞA µ′
k, k = 1, 2,

3, . . .).

ìÜ 3.12. J m(t) æÊ, †úL<í£cb k,

dkm(t)

dtk

∣∣∣∣∣
t=0

= m(k)(0) = µ′
k
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<„> íl, ;WÅj

m(t) = E(etY )

= 1 + tµ′
1 +

t2

2!
µ′
2 +

t3

3!
µ′
3 + · · · +

tk

k!
µ′

k + · · ·

QO;Wø9õ: ç m(t) æÊv, �}D¸ª>², )

m(1)(t) = µ′
1 +

2t

2!
µ′
2 +

3t2

3!
µ′
3 + · · · +

ktk−1

k!
µ′

k + · · ·

m(2)(t) = µ′
2 +

2t

2!
µ′
3 +

3t2

3!
µ′
4 + · · · +

(k − 1)tk−2

(k − 1)!
µ′

k + · · ·
...

m(k)(t) = µ′
k +

2t

2!
µ′

k+1 +
3t2

3!
µ′

k+2 + · · ·
...

|(ø�äí�ùá4ÄÑ

(k + 1)k(k − 1) . . . (2)t

(k + 1)!
µ′

k+1 =
2t

2!
µ′

k+1

°Ü, ªû|wìí®á.
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Hp t = 0, )

m(1)(0) = µ′
1

m(2)(0) = µ′
2

...

m(k)(0) = µ′
k

...

W 1. t° Y ∼ Poisson(λ) í mgf m(t).

<j> ;W mgf íì2,

m(t) = E(etY )

=
∞∑

y=0

ety · e−λ λy

y!

= e−λ
∞∑

y=0

(λet)y

y!

= e−λeλet
(;W ex íœ �Ç�)

= eλ(et−1), −∞ < t < ∞

W 2. tJ Y ∼ Poisson(λ) í mgf m(t) °w‚

�M µ D‰æb σ2.
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<j> ;Wø¼�Ïíì2J£ìÜ 3.12,

µ = µ′
1 = m(1)(0)

=
d

dt

[
eλ(et−1)

]∣∣∣∣
t=0

= λeteλ(et−1)
∣∣∣∣
t=0

= λe0eλ(e0−1)

= λ(1)e0 = λ

¢

E(Y 2) = µ′
2 = m(2)(0)

=
d

dt

[
λeteλ(et−1)

]∣∣∣∣
t=0

= (λet)2eλ(et−1) + λeteλ(et−1)
∣∣∣∣
t=0

= λ2 + λ

FJ

σ2 = Var(Y )

= E(Y 2) − [E(Y )]2

= λ2 + λ − λ2 = λ

@à 2. (ñø4). JæÊ b > 0 U)úF�í
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|t| < b, Y D Z ·�ó°í�Ï‚ƒb m(t), †

Y
D
= Z

?¹, Y D Z �ó°í}Ó.

<„> (I), ¡õò�œ0�.

W 3. q Y í�Ï‚ƒb mgf

mY (t) = e3.2(et−1), −∞ < t < ∞

t° Y í}Ó.

<j> ÄÑ Poisson(λ) Óœ‰bí mgf Ñ

eλ(et−1), −∞ < t < ∞

], ;Wñø4,

Y ∼ Poisson(3.2)
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