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單元 5: 二項分布的常態近似
({… §7.5)

J

Y ∼ binomial(n, p)

†

Y =
n∑

i=1

Xi

w2

X1, . . . , Xn
iid∼ Bernoulli(p)

/

E(Xi) = p J£ Var(Xi) = pq, q = 1− p

Ä¤,

1. â2Û”ÌìÜ, ç n→∞ v,

√
n

Y
n − p
√

pq

 =
Y − np
√

npq

D→ N(0,1)

â¤û|,

Y ≈ N(np, npq)
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2. J�G}ÓÓœ‰b¡Nùá}ÓÓœ‰bíÄ†.
IÓœ‰b W ∼ N(np, npq).

íl, âÇý,

P (Y ≤ 3)

= â 0 B 3, û_ Y í pdf Åj‘Þ	¸

≈ P (W ≤ 3.5)

= P

(
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√

npq
≤
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√
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)
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(
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√
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)

ø_œßí估l, ÄÑ¦ W ≤ 3, ý7|(íš‘

Åj‘, }û_œ×í誤Ï, àÇý.

úkcb a < b,

P (a ≤ Y ≤ b)

= â a B b í Y í pdf Åj‘Þ	¸

≈ P

(
a−

1

2
≤W ≤ b +

1

2

)

= P

a− 1
2 − np
√

npq
≤ Z ≤

b + 1
2 − np
√

npq


ø_œßí估l, ÄÑJ¦ a ≤W ≤ b, †ý7å

D®ís_š‘Åj‘, àÇý.
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úkcb c,

P (Y = c)

= Y Ê c í pdf Åj‘Þ	

≈ P

(
c−

1

2
≤W ≤ c +

1

2

)

= P

c− 1
2 − np
√

npq
≤ Z ≤

c + 1
2 − np
√

npq


�

ø_œßí估l, ÄÑ P (W = c) = 0, p顯.ú,

]Û‡(®ô伸 1
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