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ìÜ 4.13. (8ªÈÚìÜ). qÓœ‰b Y í‚�

M µ £‰æb σ2 Ì�Ì, †úL<í k > 0,

P (|Y − µ| < kσ) ≥ 1 −
1

k2

C

P (|Y − µ| ≥ kσ) ≤
1

k2

<„> c„p©/Óœ‰bí8”, °Üª„×àí8$.

q f(y) Ñ Y í pdf, †;W‰æbíì2£Óœ‰b

ƒbí‚�Mt�,

Var(Y ) = σ2

=
∫ ∞

−∞
(y − µ)2f(y)dy

=
∫ µ−kσ

−∞
(y − µ)2f(y)dy +∫ µ+kσ

µ−kσ
(y − µ)2f(y)dy +∫ ∞

µ+σ
(y − µ)2f(y)dy (1)
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ÄÑ (1) �2È	}í\	ƒb (y − µ)2f(y) ≥ 0,

]2È	}×kC�k 0, 7)

σ2 ≥
∫ µ−kσ

−∞
(y − µ)2f(y)dy +∫ ∞

µ+kσ
(y − µ)2f(y)dy (2)

QOç y ≤ µ − kσ v, y − µ ≤ −kσ < 0 1û|

(y − µ)2 ≥ k2σ2

J£ç y ≥ µ + kσ v, y − µ > kσ > 0 ?û|

(y − µ)2 ≥ k2σ2

¢ÄÑ (2) �2sá	}í¸ˇ}�Ñ y ≤ µ − kσ J

£ y ≥ µ + kσ, ]Ê¤	}¸ˇq, ¤ùá	}í\	

ƒb

(y − µ)2f(y) ≥ k2σ2f(y)

7ªû|

σ2 ≥
∫ µ−kσ

−∞
k2σ2f(y)dy +∫ ∞

µ+kσ
k2σ2f(y)dy

= k2σ2
[∫ µ−kσ

−∞
f(y)dy +

∫ ∞

µ+kσ
f(y)dy

]
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|(;Wø_½bí˛ø!�

P (a ≤ Y ≤ b) =
∫ b

a
f(y)dy

,�óçk

σ2 ≥ k2σ2[P (Y ≤ µ − kσ) + P (Y ≥ µ + kσ)]

= k2σ2P (|Y − µ| ≥ kσ)

si°Î k2σ2, )

P (|Y − µ| ≥ kσ) ≤
1

k2

?óçk

P (|Y − µ| < kσ) = 1 − P (|Y − µ| ≥ kσ)

≥ 1 −
1

k2

W 1. ;W%ð, /œÂí&^vÈ

Y ∼ gamma(3.1,2)

JøhGÛv 22.5 }nêA&^, t½D¬ í%ðó

¯ý?

<j> ;W%ðJ£ gamma(α, β) Óœ‰bí4”,
‚�M

µ = αβ = (3.1)(2) = 6.2
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/‰æb

σ2 = αβ2 = (3.1)(4) = 12.4

]

σ =
√

12.4 = 3.52

¢

22.5 − 6.2

3.52
= 4.63

?¹, ¤hGí&^vÈ 22.5 }uR×‚�M 4.63 _

™ÄÏ. ];W8ªÈÚìÜ, )

P (Y ≥ 22.5) ≤ P (|Y − µ| ≥ 4.63σ)

≤
1

(4.63)2
= 0.0466

Ñø_üíM. Ä¤, ªR�hGí�TuM7<.

Å. P (Y ≥ 22.5) íöüMÑ∫ ∞

22.5

y2.1e−y/2

23.1Γ(3.1)
dy

uø.q°)íM, Oà,W, ªN¬8ªÈÚìÜ÷¬

õÆíl�, 7)ƒFbíR�.
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