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單元 25: 連續隨機變數的期望值
({… §4.3)

ì2 1. q©/Óœ‰b Y ∼ f(y), †

E(Y )
def
=

∫ ∞

−∞
yf(y)dy

J ∫ ∞

−∞
|y|f(y)dy < ∞

註. J Y : ×散 ∼ (pmf) p(y), †

E(Y )
def
=

∑
y

yp(y)

D,�Ê型�,ø_, ÄÑÊ y Ë¡íœ0Ñ

f(y)dy

/	}â¸Æ‰7V, ]∑
y

yp(y) ↔
∫ ∞

−∞
yf(y)dy

ìÜ 4.4. q©/Óœ‰b Y ∼ f(y) (pdf), /

g(Y ) Ñ Y íƒb, †

E[g(Y )] =
∫ ∞

−∞
g(y)f(y)dy
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ç	}æÊv.

<„> (I) DìÜ 3.2 í„péN.

ìÜ 4.5. q c Ñø�b/ g(Y ), g1(Y ), g2(Y ),

. . ., gk(Y ) Ñ Y ∼ f(y) íƒb, †-�®�A
:

(1) �bí‚�M�k�b…™:

E(c) = c

(2) Ó¾
	í‚�M�kÓ¾D‚�Mí
	:

E[cg(Y )] = cE[g(Y )]

(3) ¸í‚�M�k‚�Mí¸:

E[g1(Y ) + g2(Y ) + · · ·+ gk(Y )]

= E[g1(Y )] + E[g2(Y )] + · · ·+ E[gk(Y )]

註 1. ìÜ 4.5 í (2) D (3) ¯9A‚�Mí(44

(linearity), ?¹, úL<í�b c1, c2, . . . , ck J£L
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<í Y íƒb g1(Y ), g2(Y ), . . . , gk(Y ),

E[c1g1(Y ) + c2g2(Y ) + · · ·+ ckgk(Y )]

= c1E[g1(Y )] + c2E[g2(Y )] + · · ·
+ckE[gk(Y )]

6ÿuz, (4 ¯í‚�M�kú@í‚�Mí(4 

¯.

註 2. D×散8況øš,

Var(Y )
def
= E[(Y − µ)2]

= E[Y 2 − 2Y µ + µ2]

= E(Y 2)− 2µE(Y ) + µ2 (ìÜ 4.5)

= E(Y 2)− 2µ2 + µ2

= E(Y 2)− µ2

W 1. q

Y ∼ f(y) =

{
3
8y2, 0 ≤ y ≤ 2
0, w它

t° E(Y ) D Var(Y ).

<j> íl根W‚�Míì2,

E(Y ) =
∫ ∞

−∞
yf(y)dy
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QO根W pdf f(y) í.°[ý�, øÊc_õb(,í

	}}’A 3 _–È,í	}, 7)

E(Y ) =
∫ 0

−∞
0dy +

∫ 2

0
y ·

3

8
y2dy +

∫ ∞

2
0dy

= 0 +
3

8
·
1

4
y4

∣∣∣∣2
0
+ 0

=
3

8
·
1

4
(16) =

3

2

¢根WÓœ‰bíƒbí‚�Mt�J£°ší}’,

E(Y 2) =
∫ ∞

−∞
y2f(y)dy

=
∫ 2

0
y23

8
y2dy

=
3

8
·
1

5
y5

∣∣∣∣2
0

=
3

8
·
1

5
(32) =

12

5

],

Var(Y ) = E(Y 2)− [E(Y )]2

=
12

5
−

(
3

2

)2

=
48− 45

20
=

3

20
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