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({… §3.8)

øøvÈ–È (à, ør‚) }’A n _Ý�üíä–È

J_k�à-ícq:

(1) P (Êøä–Èq, Ì9K (š‹) êÞ) = 1 − p

(2) P (Êøä–Èq, �ßø9KêÞ) = p

(3) P (Êøä–È, �¬ø_9KêÞ) = 0

(4) –È5È, 9KíêÞuó�Ö
í.

†, 9KêÞí,b

Y = n _ä–È2, �ß�ø9KêÞíä–Èb

∼ b(n, p)

Çø¯ÜícqÑ n ↑ v p ↓. ]ªI

λ = np
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Ñø�b.

Ä¤, úLø	ìí y = 0,1,2, . . .,

P (Y = y) =

(
n

y

)
py(1 − p)n−y

=
n(n − 1) . . . (n − y + 1)

y!
·(

λ

n

)y (
1 −

λ

n

)n−y

=
λy

y!

(
1 −

λ

n

)n (
1 −

λ

n

)−y

·

n(n − 1) . . . (n − y + 1)

ny

=
λy

y!

(
1 −

λ

n

)n

· 1 ·
(
1 −

1

n

)
. . .(

1 −
y − 1

n

) (
1 −

λ

n

)−y

→
λy

y!
e−λ, ç n → ∞

¤4ÄÑç y 	ìJ£ λ Ñ�bv,

lim
n→∞

(
1 −

1

n

)
= lim

n→∞

(
1 −

2

n

)
= · · ·

= lim
n→∞

(
1 −

y − 1

n

)
= 1
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/�Ìá, ?¹ y á, ó
	í”Ì

lim
n→∞

(
1 −

λ

n

)−y

= 1

J£;W L’Hôpital ¶†, Fû|í

lim
n→∞

(
1 −

λ

n

)n

= e−λ

F_.

Å 1. úk y = 0,1,2, . . .,

p(y) = e−λ λy

y!

üõÑøœ0ò�ƒb (pmf). ÄÑ

∞∑
y=0

e−λ λy

y!
= e−λ

∞∑
y=0

λy

y!

= e−λeλ = e0 = 1

w2�ù_�UA
4;WAÍNb ex íœ �Ç�:

ex =
∞∑

n=0

xn

n!

Å 2. ˚¤Óœ‰b Y í”Ì�³#œ0}Ó

(Poisson probability distribution).
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Å 3. ÄÑç n → ∞ / λ 	ìv,(
n

y

)
py(1 − p)n−y → e−λ λy

y!

]ªJà³#œ0¡Nùáœ0, ç n D×/ p Dü

(C λ = np < 7) v.

Å 4. ³#œ0}ÓuÊø¨vÈq, ˛È2, ñ	qC

LSï�q, ™�9KêÞbíß_�, àÊ#ìvÈ–

Èqíš‹b, 	“<Õb, >²œQYíÚub, [¦4

Åäí¢“bCøÜH˜íåb, . . . ��Ìªà³#œ

0}Ó_�“.

£�ì2à-�

ì2 1. Y ∼ Poisson(λ) J/ÑJ

p(y) = P (Y = y) = e−λ λy

y!

w2 y = 0,1,2, . . . / λ > 0.

ìÜ 3.11. q Y ∼ Poisson(λ). †

µ = E(Y ) = λ
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/

σ2 = Var(Y ) = λ

<„> ;W‚�Míì2,

E(Y ) =
∞∑

y=0

y
λy

y!
e−λ

= λ
∞∑

y=1

λy−1

(y − 1)!
e−λ

QO;Wà-í‰b‰²: I

z = y − 1

J£

y = 1 ⇒ z = 0

y = ∞ ⇒ z = ∞

ªâ,�)|

E(Y ) = λ
∞∑

z=0

λz

z!
e−λ

¢,�Ú‹¯Uqí�ä�ßu Poisson(λ) í pmf.
];W pmf íì2, êcí¸ (?¹, * z = 0 ‹ƒ

z = ∞) Ñ 1. Ä¤,

E(Y ) = λ(1) = λ
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ç pmf p(y) í}‚Ö� y! v, ø_°‰æbít�T

¶u, l° E[Y (Y − 1)], y)| E(Y 2), |(û|

Var(Y ), ¬˙à-:

E[Y (Y − 1)] =
∞∑

y=0

y(y − 1)
λy

y!
e−λ

= λ2
∞∑

y=2

λy−2

(y − 2)!
e−λ

QO%âéNí‰b‰² z = y − 2, ªâ,�)|

E[Y (Y − 1)] = λ2
∞∑

z=0

λz

z!
e−λ

°šªhô|,�Ú‹¯Uqí�äÑ Poisson(λ) í

pmf. ]êcí¸Ñ 1. Ä7)|,

E[Y (Y − 1)] = λ2(1) = λ2

]

E(Y 2) = E[Y (Y − 1)] + E(Y )

= λ2 + λ

Ä¤,

Var(Y ) = E(Y 2) − [E(Y )]2

= λ2 + λ − λ2

= λ
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W 1. q/`¨“	�í<ÕbÑ©~�ÌúŸ, J,~

êÞ 6 Ÿ, t½J µ YÍEÑ 3, 6 Ÿu´ò�í.ª

?? C 6 Ÿu´N| µ @vÓò?

<j> ÄÑ©~�Ì<ÕbÑ 3, J£O�Ük, <Õu

˘k™�9K, ]ªcq

Y
def
= ©~í<Õb ∼ Poisson(3)

†

P (Y ≥ 6) = 1 −
5∑

y=0

e−3 3y

y!

= 1 − 0.916 (Œ[3)

= 0.084

.}'ü, ]9K (Y = 6) .}uò�.ª?. ¢

P (Y = 6) = P (Y ≤ 6) − P (Y ≤ 5)

= 0.966 − 0.916 (Œ[3)

= 0.05

.}'ü, 6D,H!�ó¯.

Jâ%ð¶†, ;W

µ = λ = 3
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/

σ2 = λ = 3

J£

σ =
√

3 = 1.73

ª)|

P (Y ∈ [µ − 2σ, µ + 2σ])

= P (Y ∈ [−0.46, 6.46])

= P (Y ∈ [0, 6.46])

≈ 0.95

ø_”òíM, Í7 (Y = 6) rÊiäË¡, FJ.}

uò�.ª?, Oºuk}Ë.ª?\„ µ = 3 (ÄÑ

Y = 6 üõª 3 ò|7¡ 2 _™ÄÏ, �õò, J_k

Ì¶ü\ µ = 3).
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