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ù4�Æ)�²þN´õ�?
e®�µ
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é��^��,BLùn�:,¦�¤k:� ���.
(J: �NoÝþ?
�{: ¦Ø�²�Ú��,�Ò´���¦�O.

S2
E =

n∑
i=1

(yi − ŷi)2 =

n∑
i=1

(yi − β0 − β1xi)2

∂S2
E

∂β0
= 2

n∑
i=1

(yi − β0 − β1xi) (−1)= 0

∂S2
E

∂β1
= 2

n∑
i=1

(yi − β0 − β1xi) (−xi)= 0
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(yi − ŷi)2 =

n∑
i=1

(yi − β0 − β1xi)2

∂S2
E

∂β0
= 2

n∑
i=1

(yi − β0 − β1xi) (−1)= 0

∂S2
E

∂β1
= 2

n∑
i=1

(yi − β0 − β1xi) (−xi)= 0

�1� (�ÚO�°��ÆX) Oþ²LÆ 25 / 42



£8��ëê�O

y = β0 + β1x+ u (4)

*ÿêâ(x1, y1), (x2, y2), · · · , (xn, yn),
�Oü�ëêβ0Úβ1.
�O8I:
é��^��,BLùn�:,¦�¤k:� ���.
(J: �NoÝþ?
�{: ¦Ø�²�Ú��,�Ò´���¦�O.

S2
E =

n∑
i=1

(yi − ŷi)2 =
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β0 =
1

n

n∑
i=1

yi − β̂1
1

n

n∑
i=1

xi (5)

β̂1 =

∑
xiyi − nxy∑
x2i − nx2

(6)

=

∑
(xi − x) (yi − y)∑

(xi − x)2
(7)
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£8ëê)º

California,1998c420��Æêâ,ïÄ�?5�(STR)ÚÆ)¤1(TS)�
'X.

T̂ S = 698.9− 2.28× STR

T̂S �?²þ¤1, .̂L«£8��þ�ýÿ�.

�Ç −2.28,Æ)O\��,²þ¤1ü$2.28©;
Æ)~�2�,²þ¤1,p−2.28× (−2) = 4.56.

ýÿ ®�,�STR,ýÿ²þ¤1.
STR = 20/class, T̂ S = 698.9− 2.28× 20 = 653.5.
ýÿ���Ñ²þY²,
du¤1É��«Ï��K�,
ýÿ�7°(.
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��Øu¥i�Æ�, STR = 19.7/class, TS = 654.5,Ñ u¥ :.
STR�10%© :�17.7, TS�60%© :�658.54.

�ä ~�ü�STR,éÆ�k�o�J?

ýÿ T̂ S = 698.9− 2.28× 17.7 = 658.54.
ù�,Æ�STR?\c10%,¤1?\c60%.

(Ø JpÆ�STRØU�e)ûÆ��¤k¯K.

g� ����STR=14,¯STR~��5�¬No�?
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ºxÝþµ�¦½|βÏf

Capital Assets Pricing Model(CAPM)

R−Rf = β (RM −Rf )

R: �¦ÂÃÇ;

Rf : ÃºxÅ ÂÃÇ;

RM : �¦½|�êÂÃÇ.

R−Rf��ÂÃÇ.

β: β < 1,�¦ºx�u½||Ü,ÂÃ�u½||Ü;
β > 1,�¦ºx�u½||Ü,ÂÃ�u½||Ü.

~f �þ�Îβêâ
Kellog breakfast cereal 0.24
Walmart discount retailer 0.89
Barnes and Noble book retailer 1.03
Microsoft software 1.83
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���¦nb�:(1)^�Ï"�"

y = β0 + β1x+ u

Ù§��z²þ�",�Ò´E [ui|xi = x] = 0
uiµ Øxi±	,¤kÙ¦Ï�Ñ¹3ui¥

uiÚxiÃ'.
£8��BL^�Ï"E [Y |X = x]�¥:.
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oN: (Y,X)À�oN,
^{üÄ��{Ä���(Xi, Yi),i = 1, 2, · · · , n.

Ø´¤kÄ��{Ñ�){ü��,

~X:

¢��O,æ^k�½X ,2Ä�Y

�mS�êâ,c�k�p'X.

5¿µXØ´�ÅÄ�,ØK�£8©Û.
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0 < E
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i

]
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0 < E
[
u4i
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< +∞
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=�Æ)�'~ÚSTR�'Xê0.19,���ÑCþ;
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z�Æ)²þÊ�|��Ø´�ÑCþ.
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�ÑCþØ�����¦1�b�

ui�xi�', uiÜ©û½Yi,@oE[ui|xi] 6= 0.
�ÑØ�´XÚ5Ø�,Ã{ÏLO\��Nþ�Ø.
���¦�O(OLS)´Ø�N�O.

�ÑØ�úª

β̂1 → β1 + ρxu
σu
σx
, (P )

ρxu = corr(xi, ui),σx,σu��gIO�.
(1). ρxu = 0, Ã�ÑØ�;
(2). |ρxu|��, �ÑØ���;
(3). ρxu < 0, β̂1�O �;
(4). ρxu > 0, β̂1�O �.
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Rauscher, Shaw and Ky, Nature, 1993.
zFf10-15©¨Mozart,U6�JpIQ 8-9©.
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Yi+ M Y = β0 + β1 (x1i+ M x) + β2x2i + · · ·+ βkxki + ui

M Y = β1 M x

β1 =
M Y

M x

(1) (Yi, X1i, X2i, · · · , Xki),i = 1, 2, · · · , n,´n��pÕá���*ÿ�;
(2)

E [Y |X1i = x1, X2i = x2, · · · , Xki = xk]

= β0 + β1x1 + β2x2 + · · ·+ βkxk
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V ar [ui|X1, X2, · · · , Xk] = σ2 (8)
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Y = AXβeε

�z��5�.:
log Y = logA+ β logX + ε.

Y = AXβ + ε

Ã{z��5�.?n.
�5b½Ù¢¿Ø{ü,�±?néõ�¹.

y = α+ βx+ ε y = α+ β cosx+ ε y = Axβeε

y = α+ β/x+ ε y = α+ β log x+ ε log y = α+ β log x+ ε.
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logG/pop = β1 + β2 log Income+ β3 logPGasoline
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