
œ0D$l(105-) Àj 15: Óœ‰bCwƒbí‚�M

Àj 15: Óœ‰bCwƒbí‚�M
({… §3.3)

ì2 1. I Y Ñø×àÓœ‰b, /wœ0ƒbÑ

p(y) (�pA Y ∼ p(y)). † Y í‚�M

(expected value C mean)

µ
C
= E(Y )

def
=

∑
y

yp(y)

,�2íÚ‹¯U�
∑

u°QF�ª?í y M.

ìÜ 3.2. I Y ∼ p(y) / g(Y ) Ñ Y íøõMƒ

b. †

E[g(Y )] =
∑
y

g(y)p(y)

<„> c5? Y ¦�Ì_M

y1, y2, . . . , yn

í8”. °Üª„ Y ¦ªbÌ¤_Mí8”.

ÄÑ g(y) .øìu 1-1 (øúø), ]cq g(Y ) ¦M

g1, g2, . . . , gm
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w2 m ≤ n. † g(Y ) 6uøÓœ‰b, /úk

i = 1, 2, . . . , m, wœ0ƒb

P [g(Y ) = gi] =
∑

F� yj U)

g(yj) = gi

p(yj)

[A
= p∗(gi)

;W‚�Míì2,

E[g(Y )]
def
=

m∑
i=1

gi · p∗(gi)

=
m∑

i=1

gi · {
∑

F� yj U)

g(yj) = gi

p(yj)}

=
m∑

i=1

∑
F� yj U)

g(yj) = gi

gip(yj)

=
n∑

j=1

g(yj)p(yj)

w2|(ø_�UA
4ÄÑ

m∪
i=1

{yj|g(yj) = gi} = {y1, y2, . . . , yn}
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/

gi = g(yj)

Å. ° E[g(Y )] v, .Ûb;Wì2l°|Óœ‰b

g(Y ) íœ0ƒb (}Ó), 7ªòQUà˛øí Y íœ

0ƒb p(y) J°)

E[g(Y )] =
∑
y

g(y)p(y)

ì2. Óœ‰b Y í‰æb

σ2 C
= Var(Y )

def
= E[(Y − µ)2]

ú_D‚�M�Éí�àìÜ, à-H.

ìÜ 3.3. I Y ∼ p(y) / c Ñø�b, †

E(c) = c

<„> ì2�bƒb g(Y ) = c, †;WìÜ 3.2, J£

g(y) = c,

E(c) = E(g(Y )) =
∑
y

g(y)p(y) =
∑
y

cp(y)
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ø c T|, 1;W
∑

y p(y) = 1, ,�ª“�Ñ

E(c) = c
∑
y

p(y) = c · 1 = c

ìÜ 3.4. q Y ∼ p(y), g(Y ) Ñø Y íƒb/ c

Ñø�b, †

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

<„> âìÜ 3.2, ÄÑ cg(Y ) ?Ñø Y íƒb, ]

E[cg(Y )] =
∑
y

cg(y)p(y)

= c
∑
y

g(y)p(y)

= cE[g(Y )]

ìÜ 3.5. q Y ∼ p(y) /

g1(Y ), g2(Y ), . . . , gk(Y )

Ñ k _ Y íƒb, †

E[g1(Y ) + g2(Y ) + · · · + gk(Y )]

= E[g1(Y )] + E[g2(Y )] + · · · + E[gk(Y )]
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<„> c„p k = 2 í8” (°Üª„pL< k í8

”). ÄÑªe g1(Y ) + g2(Y ) Ñø Y íƒb, ];

WìÜ 3.2,

E[g1(Y ) + g2(Y )]

=
∑
y

[g1(y) + g2(y)]p(y)

=
∑
y

g1(y)p(y) +
∑
y

g2(y)p(y)

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

Å. ìÜ 3.4 DìÜ 3.5 ¯9˚T‚�Mí(44”

(linearity), ?¹, úL< Y íƒb

g1(Y ), g2(Y ), . . . , gk(Y ) £�b a1, a2, . . . , ak,

E[a1g1(Y ) + a2g2(Y ) + · · · + akgk(Y )]

= a1E[g1(Y )] + a2E[g2(Y )] + · · ·
+akE[gk(Y )]

ìÜ 3.6. q Y ∼ p(y), †

Var(Y ) = σ2

= E[(Y − µ)2]

= E(Y 2) − [E(Y )]2

C
= E(Y 2) − µ2
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<„> ;W‰æbíì2£‚�Mí(44”,

σ2 = E[(Y − µ)2]

= E[Y 2 − 2Y µ + µ2]

= E(Y 2) − 2µE(Y ) + µ2

(ÄÑ µ, µ2 ÌÑ�b)

= E(Y 2) − 2µ · µ + µ2

= E(Y 2) − µ2

W 1. q Y ∼

y p(y)
0 1/8
1 1/4
2 3/8
3 1/4

. t° Y í‚�M µ, ‰æ

b σ2, D™ÄÏ σ.

<j> ;W‚�Míì2,

µ = E(Y )

=
∑
y

yp(y)

= 0 ·
1

8
+ 1 ·

1

4
+ 2 ·

3

8
+ 3 ·

1

4

=
1 + 3 + 3

4
= 1.75
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;W‰æbt� (ìÜ 3.6) J£Óœ‰bíƒb‚�M

t� (ìÜ 3.2),

σ2 = E(Y 2) − [E(Y )]2

=
∑
y

y2p(y) − µ2

= 02 ·
1

8
+ 12 ·

1

4
+ 22 ·

3

8
+ 32 ·

1

4
−

(
7

4

)2

=
1 + 6 + 9

4
−

49

16

=
15

16
= .9375

|(, ™ÄÏ

σ =
√

σ2 =
√

.9375 = .97

W 2. qœÂ A ÊøÙ«T t v-í&^ŸbÑø‚

�MD‰æbÌÑ 0.1t íÓœ‰b Y1, /«TA…Ñ

CA(t) = 10t + 30Y 2
1

ÇœÂ B ÊøÙ«T t v-í&^ŸbÑø‚�MD‰

æbÌÑ 0.12t íÓœ‰b Y2, /«TA…Ñ

CB(t) = 8t + 30Y 2
2
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¢q&^vÈª�I, /©wøœÂ|cJ_k½ÙœÂ

í«Tàhíøš. t½S6í©Ù�ÌA…œQ, Jø

	TÙÑ (a) 10 üv£ (b) 20 üv?

<j> œÂ A í©Ù�Ì«TA…Ñ

E[CA(t)] = E
[
10t + 30Y 2

1

]
= 10t + 30E

(
Y 2
1

)
(1)

¤4ÄÑ 10t, 30 Ñ�b. ¢;W

Var(Y ) = E(Y 2) − µ2

)

E(Y 2) = Var(Y ) + µ2

]ô/ (1) �íl�)

E[CA(t)] = 10t + 30
[
Var(Y1) + (E(Y1))

2
]

= 10t + 30
[
0.1t + (0.1t)2

]
= 13t + 0.3t2

°Ü, œÂ B í©Ù�Ì«TA…Ñ

E[CB(t)] = 8t + 30E
(
Y 2
2

)
= 8t + 30

[
Var(Y2) + (E(Y2))

2
]

= 8t + 30
[
0.12t + (0.12t)2

]
= 11.6t + 0.432t2
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], (a) çø	TÙÑ 10 üv,

E[CA(10)] = 13(10) + (0.3)(10)2 = 160

/

E[CB(10)] = 11.6(10) + (0.432)(10)2

= 159.2

)œÂ B œ%È (²œÂ B). ø_òhíÜâu, Ês

‚q, œÂ B œQíA…}¥@|^‹.

(b) çø	TÙÑ 20 üv,

E[CA(20)] = 13(20) + (0.3)(20)2 = 380

/

E[CB(20)] = 11.6(20) + (0.432)(20)2

= 404.8

)œÂ A œ%È (²œÂ A). ø_òhíÜâÑ, ÊÅ

‚-, œÂ A œü£ý‰æí&^Ÿb}¥@|^‹.
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