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Àj 38: Ô�íìÜ
({… §5.6)

ìÜ 5.6. I c Ñø�b. †

E(c) = c

ìÜ 5.7. q g(Y1, Y2) ÑÓœ‰b Y1 D Y2 íø

ƒb/ c Ñø�b. †

E[cg(Y1, Y2)] = cE[g(Y1, Y2)]

ìÜ 5.8. q

g1(Y1, Y2), g2(Y1, Y2), . . . , gk(Y1, Y2)

ÑÓœ‰b Y1 D Y2 íƒb. †

E[g1(Y1, Y2) + g2(Y1, Y2) + · · · + gk(Y1, Y2)]

= E[g1(Y1, Y2)] + E[g2(Y1, Y2)] + · · · +
E[gk(Y1, Y2)]

W 1. wQù“éæD�»íWä. q (Y1, Y2) í

joint pdf

f(y1, y2) =

{
3y1, 0 ≤ y2 ≤ y1 ≤ 1
w…
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† Y1 − Y2 Ñ”-ù“íª0. t° E(Y1 − Y2).

<j> q

g1(Y1, Y2) = Y1, g2(Y1, Y2) = −Y2

†

E(Y1 − Y2) = E[g1(Y1, Y2) + g2(Y1, Y2)]

= E[g1(Y1, Y2)] + E[g2(Y1, Y2)]

= E(Y1) + E(−Y2)

= E(Y1) + (−1)E(Y2)

= E(Y1) − E(Y2) (1)

QO, ÄÑ joint pdf f(y1, y2) Ê–�

R :

{
0 ≤ y1 ≤ 1
0 ≤ y2 ≤ y1

,¦M 3y1, w…íËjÑ 0, ];WÓœ‰bƒbí‚

�Mt�,

E(Y1) =
∫ ∞

−∞

∫ ∞

−∞
y1f(y1, y2)dy1dy2

=
∫ 1

0

∫ y1

0
y1(3y1)dy2dy1

=
∫ 1

0

[
3y2

1y2

∣∣∣y1

y2=0

]
dy1

=
∫ 1

0
3y3

1dy1 =
3

4
y4
1

∣∣∣∣1
0

=
3

4
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°Ü,

E(Y2) =
∫ ∞

−∞

∫ ∞

−∞
y2f(y1, y2)dy1dy2

=
∫ 1

0

∫ y1

0
y2(3y1)dy2dy1

=
∫ 1

0
3y1

[
1

2
y2
2

∣∣∣∣y1

y2=0

]
dy1

=
∫ 1

0

3

2
y3
1dy1 =

3

8
y4
1

∣∣∣∣1
0

=
3

8

|(, ;W (1) �£,HF°)í Y1 D Y2 í‚�M,

E(Y1 − Y2) =
3

4
−

3

8
=

3

8

<Çj> òQø Y1 − Y2 eÑøÓœ‰bíƒb, †;

WÓœ‰bƒbí‚�Mt�, )

E(Y1 − Y2)

=
∫ ∞

−∞

∫ ∞

−∞
(y1 − y2)f(y1, y2)dy1dy2

=
∫ 1

0

∫ y1

0
(y1 − y2)(3y1)dy2dy1

=
∫ 1

0
3y1

[
y1y2 −

1

2
y2
2

∣∣∣∣y1

y2=0

]
dy1

=
∫ 1

0
3y1 ·

1

2
y2
1dy1 =

3

8
y4
1

∣∣∣∣1
0

=
3

8
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çÓœ‰bó�Öv, ª“�°	í‚�Mí¥	,

à-ìÜFH.

ìÜ 5.9. q Y1 D Y2 Ñó�ÖíÓœ‰b, /

g(Y1) D h(Y2) c}�Ñ Y1 D Y2 íƒb. †ç‚�

MæÊv,

E[g(Y1)h(Y2)] = E[g(Y1)]E[h(Y2)]

<„> q (Y1, Y2) ∼ f(y1, y2). ¢ªe	

g(Y1)h(Y2) Ñ Y1 D Y2 íƒb, ];WÓœ‰bƒb

í‚�Mt�,

E[g(Y1)h(Y2)]

=
∫ ∞

−∞

∫ ∞

−∞
g(y1)h(y2)f(y1, y2)dy2dy1

ÄÑÖ4, ]

f(y1, y2) = f1(y1)f2(y2)

Ä7,�óçk

E[g(Y1)h(Y2)]

=
∫ ∞

−∞

∫ ∞

−∞
g(y1)h(y2)f1(y1)f2(y2)dy2dy1

=
∫ ∞

−∞
g(y1)f1(y1)

[∫ ∞

−∞
h(y2)f2(y2)dy2

]
dy1
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QO, ÄÑ,�\	ƒbq2�Uí¶}ÑÓœ‰b Y2

íƒbM h(y2) D Y2 í marginal pdf f2(y2) í

		}, ];WÓœ‰bƒbí‚�Mt�, 2�U¶

}Ñ h(Y2) í‚�M E[h(Y2)], 4ø�b, 7)

E[g(Y1)h(Y2)]

=
∫ ∞

−∞
g(y1)f1(y1)E[h(Y2)]dy1

= E[h(Y2)]
∫ ∞

−∞
g(y1)f1(y1)dy1

= E[g(Y1)]E[h(Y2)]

w2|(ø_�UA4ÄÑ\	ƒbÑÓœ‰b Y1 í

ƒbM g(y1) D Y1 í marginal pdf f1(y1) í

	, Ä7�k g(Y1) í‚�MF_.

W 2. q (Y1, Y2) í joint pdf

f(y1, y2) =


2(1 − y1), 0 ≤ y1 ≤ 1,

0 ≤ y2 ≤ 1
0, w…

{kÀj 37 (§5.5) 2, JÂ‰bÓœ‰bƒbí‚�

Mt�òQ°)

E(Y1Y2) =
1

6

DJÖ4íi�Çjà-.
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<Çj> ÄÑ joint pdf f(y1, y2) ÊiäÑ�bí–

�

R :

{
0 ≤ y1 ≤ 1
0 ≤ y2 ≤ 1

,¦M 2(1 − y1), w…Ëjí¦MÑ 0, /I

g(y1) =

{
1 − y1, 0 ≤ y1 ≤ 1
0, w…

D

h(y2) =

{
2, 0 ≤ y2 ≤ 1
0, w…

ª)úkF�í (y1, y2),

g(y1)h(y2)

=


(1 − y1)(2) = 2(1 − y1), 0 ≤ y1 ≤ 1,

0 ≤ y2 ≤ 1
(1 − y1)(0) C (0)(2),
C (0)(0) = 0, w…

= f(y1, y2)

Ä¤, Y1 D Y2 ó�Ö. QO, úk 0 ≤ y1 ≤ 1,

f1(y1) =
∫ 1

0
2(1 − y1)dy2

= 2(1 − y1)y2

∣∣∣1
y2=0

= 2(1 − y1)
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¢úk y1 < 0 C y1 > 1,

f1(y1) =
∫ ∞

−∞
0dy2 = 0

Ä¤, Y1 í marginal pdf

f1(y1) =

{
2(1 − y1), 0 ≤ y1 ≤ 1
0, w…

°Ü, úk 0 ≤ y2 ≤ 1,

f2(y2) =
∫ 1

0
2(1 − y1)dy1

= −(1 − y1)
2
∣∣∣1
y1=0

= 1

J£ç y2 < 0 C y2 > 1 v,

f2(y2) =
∫ ∞

−∞
0dy1 = 0

) Y2 í marginal pdf

f2(y2) =

{
1, 0 ≤ y2 ≤ 1
0, w…

?¹, Y2 ∼ unif(0,1). FJ,

E(Y1) =
∫ 1

0
y1[2(1 − y1)]dy1

= y2
1 −

2

3
y3
1

∣∣∣∣1
0

= 1 −
2

3
=

1

3
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J£

E(Y2) =
0 + 1

2
=

1

2

Ä¤, ;WÖ4,

E(Y1Y2) = E(Y1)E(Y2) =
(
1

3

) (
1

2

)
=

1

6

DòQ°)í!‹ø_.
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