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¦K��k'Cþ
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Ø���: vi = β3X3i + ui
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þα̂1, α̂2Ø´ý¢Xêβ1, β2�Ã �O.ù« �Ø¬�X��Nþ
�O\
��.

2 =Br23 = 0,Xê��O�´¬ÑyÙ¦ �.
Ø¬�(�OZ6���σ2.

3 æ^OLSO��Xê��´ý¢���k �O.
4 du��� �,��Xê�b�u�Ú«m�OÑyØ�.
5 Äu¦KCþ��£8¤��ýÿ,«m�O�¬��Ø���(J.

�Ä�Ök�Ç~f,XJ¦KFLR¬N�?
FLR (Y)éPGNP (X)�£8,*	£8Xê.êâ5
: Table.6.4.
'�PGNP��z,¿lFLR�PGNP�m��''X5)ºPGNP�z
��É.
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éLÝ[Ü�.���

XJ���.¹kÃ'Cþ,K¡�LÝ[Ü.

XJ���.¥Ñy
Ã'Cþ,�±æ^tu�ÚFu�£O.

'uêâ�÷�¯K

Ï�X2�XêwÍ,¤±r§�\�.;
Ï�X3�XêwÍ,¤±r§��\�..
ù«ï�g´¡�ge
þ��{,½êâ�÷�{.
êâ�÷�8�´,À½Xe¿Âe�Ð�.:

1 ¤k�OXêÑäk�(�ÎÒ;
2 Äutu�ÚFu��(JÑ´wÍ�;
3 R2�v
p;
4 �U-»ÜdÚOþ����2,�±�É.

�5¿:Ï¦êâÄ:�²�5Æ
�²LnØ�Ä:o´�x�.
êâmæe�¶ÂwÍ5Y².

ekc��À£8�,l¥^êâ�÷�{À�k�(k < c).
ý¢wÍ5Y²α∗Ú¶ÂwÍ5Y²α�m�'X�:
α∗ = 1− (1− α)c/k ≈ (c/k)α.
c = 15, k = 5, α = 0.05, α∗ = (15/5)× 0.05 = 0.15.
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Yt = β1 + β2Xt + β3X
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Yt = λ1 + λ2Xt + wt (3)

Y �Ñ, X¤�.
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: Table 7.4. y´�Ñ,x´¤�.
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2∑n
m=1 û
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2
m

(4)

4 edØwÍ,K��É��.,�=ZØ´¦K�Cþ.
5 edwÍ,KI�òZÖ¿?\�..

©Û¤�-�þ¯K¥�dÚOþ,�ä´Ääk¢¦Cþ.
êâ5
: Table 7.4. y´�Ñ,x´¤�.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 15 / 1



.0à�RESETu�

XJk¢¦Cþ½�Ø¼ê/ª,@o£8í�ATÚ£8�Yk,«é
X,�±^ã/L«.

RESETu�{ü�~.�Ä¤�-�Ñ¯K.
{ü�5�.:Yi = λ1 + λ2X2i + u3i
æ^êâTable 7.4,*	í�Ú£8�Ŷ�ã/;
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3
i + ui (5)

'�üg£8��½Xê,PÒ

F =

(
R2
# −R

2
Î

)
/#£8���ê(

1−R2
#

)
/
(
n−#�.¥ëê��ê

) (6)

XJÚOþ�uF1−α© :,Káývk�.Ø���b�.

.0à�RESETu�A^u¤�-�Ñ¯K.
êâ5
: Table 7.4. y´�Ñ,x´¤�.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 16 / 1



.0à�RESETu�

XJk¢¦Cþ½�Ø¼ê/ª,@o£8í�ATÚ£8�Yk,«é
X,�±^ã/L«.

RESETu�{ü�~.�Ä¤�-�Ñ¯K.
{ü�5�.:Yi = λ1 + λ2X2i + u3i
æ^êâTable 7.4,*	í�Ú£8�Ŷ�ã/;
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2
i + β4Ŷ
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ûi = α1 + α2Xi + α3X
2
i + α4X

3
i + vi (9)

�±y²,�n −→ +∞�,e9Ï£8�XêØwÍ,�½XêR2k

nR2
9Ï ∼ χ

2
É�å£8¥�å�ê (10)

e*ÿ��nR2�Lχ2ÚOþ�1− α© :,Káýk�å/ª�ý�b
½.

êâ5
: Table 7.4. y´�Ñ,x´¤�.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 17 / 1



.�KF¦ê{(LM)^uOÖCþ

£8��å/ªÚÃ�å/ª.

Yi = β1 + β2X2i + β3X
2
2i + β4X

3
2i + Ui (7)

Yi = α1 + α2X2i + vi k�å/ª (8)

XJk�å/ª�ý,@o§�í��\Ã�å/ª�£8�,¤�£8�
ëêATØwÍ.
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eDØ�(,@odD����O�ŶDATéC�xYvk�Ï.
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4 æ^C�.�£8,òŶC�\D,�¤9Ï£8.

5 þãu��{Ò´��Ü-ð7àJu�.
6 ":: ��)ºUå���ü��.JuÀJ.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 20 / 1



�i@Fu�{���Ü-ð7àJu�

�i@�. C: Yi = β1 + β2X2i + β3X3i + ui (15)

D: Yi = α1 + α2Z2i + α3Z3i + vi (16)

C,DKÜ��:

Yi = β1 + β2X2i + β3X3i + α2Z2i + α3Z3i + Ui (17)

eC�(,@oI�u�α2 = α3 = 0,æ^Fu�,¡��i@Fu�{.

eDØ�(,@odD����O�ŶDATéC�xYvk�Ï.
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4 æ^C�.�£8,òŶC�\D,�¤9Ï£8.
5 þãu��{Ò´��Ü-ð7àJu�.
6 ":: ��)ºUå���ü��.JuÀJ.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 20 / 1



SN�¢

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 21 / 1



N�lA��p¿���.¥ÀJ�Ð���?

���.�Ð�,�±lü��¡�ä:

1 ��S[Ü(in-sample): �.é¤ÀJêâ�[Ü§Ý;

2 ��	ýÿ(out-of-sample):�.ëê�½�é�5ýÿ�O(§Ý.

e¡·�©OQãü«a.��ä�{.

R2OK.�5£8�[Ü`Ý.

R2 = ESS/TSS = 1−RSS/TSS. (19)

(1)Ýþ
��S�[Ü`Ý;

(2)ØU�yé��	êâýÿ�O(§Ý.

(3)õ��.'��,£8f7L��.

(4)��.¥V\£8��,R2oØ¬C�.

(5)üXÏLO\£8�Jp�½Xê,¬��ýÿØ��O\.
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?���½Xê

���R2,=R
2
.

R
2
= 1− RSS/(n− k)

TSS/(n− 1)
= 1− (1−R2)

n− 1

n− k
(20)

(1)n´*ÿ���ê,k´�Oëê�ê.

(2)R
2 ≤ R2

(3) R
2
�k3O\Cþ�tÚOþ�u1�,â¬O\.

(4)£8f7L��âU'�R
2
.
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»³&EOK

»³&EOK(Akaike info criterion)

AIC = e2k/n
∑
û2i
n

= e2k/n
RSS

n
(21)

k: £8���ê(¹�å�); n: *ÿ�ê.

logAIC =
2k

n
+ log

(
RSS

n

)
(22)

~^éê/ª.

'�ü�½õ��.�,�$AICö�`.

�^u��S[ÜÚ��	ýÿ�µd.

�^u(½AR(p)��ê.
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��]&EOK, Schwarz criterion.

��]&EOKqP�SIC,L�ª�

SIC = nk/n
∑
û2i
n

= nk/n
RSS

n
(23)

SIC�éê/ª:

logSIC =
k

n
log n+ log

(
RSS

n

)
(24)

SICÚAICÑéO\£8Cþ�±¨v,SIC�$.

SIC���$�Ð.

SIC�±^u��Sêâ[Üµd,��±^u��	êâýÿµd.
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ê£d�CpOK

b��)�å�3S��kk�£8�,·�ÀJÙ¥p��£8,��£8
í�²�ÚRSSp,��σ̂2.

ê£dJÑXeÚOþ:

Cp =
RSSp
σ̂2

− (n− 2p) (25)

XJ¹kp�£8���.éêâ[Ü�v
¿©,�±y²:

E(RSSp) = (n− p)σ2 (26)

E(Cp) ≈
(n− p)σ2

σ2
− (n− 2p) ≈ p (27)

n���.,´Cp��up.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 26 / 1



ê£d�CpOK

b��)�å�3S��kk�£8�,·�ÀJÙ¥p��£8,��£8
í�²�ÚRSSp,��σ̂2.

ê£dJÑXeÚOþ:

Cp =
RSSp
σ̂2

− (n− 2p) (25)

XJ¹kp�£8���.éêâ[Ü�v
¿©,�±y²:

E(RSSp) = (n− p)σ2 (26)

E(Cp) ≈
(n− p)σ2

σ2
− (n− 2p) ≈ p (27)

n���.,´Cp��up.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 26 / 1



ê£d�CpOK

b��)�å�3S��kk�£8�,·�ÀJÙ¥p��£8,��£8
í�²�ÚRSSp,��σ̂2.

ê£dJÑXeÚOþ:

Cp =
RSSp
σ̂2

− (n− 2p) (25)

XJ¹kp�£8���.éêâ[Ü�v
¿©,�±y²:

E(RSSp) = (n− p)σ2 (26)

E(Cp) ≈
(n− p)σ2

σ2
− (n− 2p) ≈ p (27)

n���.,´Cp��up.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 26 / 1



^uýÿ�Jµ��χ2u�

��ÐÌ¿.¤kêâØ��Ü^u�Oëê,I�ý3Ü©êâ^u�Ï
�.ýÿUå�µ�.

�χ2ÚOþ:

ýÿµ�χ2 =

∑n+t
i=n+1 û

2
i

σ̂2
(28)

ëê`²:

ûi, i = n+ 1, n+ 2, · · · , n+ t: ýÿ1i�êâ��í�.
σ̂2: Äu¤[Ü£8�OLS�Oþ.

fÚOõ�. �(�áý���Ø�J[b��VÇé$,Ïdù�u�=
øë�.
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1�Ú£8Ü©êâ,~X1970-1974c�êâ.
1�Ú�cãêâ¥O\��,�=1975c,��#�ëê�.
­Eþ¡�Ú½,�g�êâ¥O\��*ÿ�,��ëêS�.
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q�Bu�^uýÿ�Jµ�

êâoê�n = n1 + n2,Ù¥cn1�^u�Oëê,�n2�^u�.ýÿU
åµ�.

q�Bu��g´:

é¤kêân = n1 + n2?1£8,��í�²�Ú,P�RSSn;
écn1�êâ?1£8,��í�²�Ú,P�RSSn1

;
�EFÚOþ:

F =
(RSSn −RSSn1) /n2
RSSn1

/ (n1 − k)
∼ F (n2, n1) (29)

Ù¥, k���Oëê��ê,�¹�å�.
ÚO�û�{:
eØ�´ÕáÓ©Ù�,@oüã�m�í�ÅÄ�¹AT�q.
XJ*ÿ�FÚOþ��é�,L²c�üã�m�í�ké��É.

�	;O-Â\�~,�ä;O-Â\'X´Äu)Cz.
êâ:Table 8.9.
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1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.
'�ü�&EOK,AICÚSIC.
'��U-»ÜdÚOþ.
'�ýÿUå,æ^AICÚSIC�ä.
æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.
'�ü�&EOK,AICÚSIC.
'��U-»ÜdÚOþ.
'�ýÿUå,æ^AICÚSIC�ä.
æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.

'�ü�&EOK,AICÚSIC.
'��U-»ÜdÚOþ.
'�ýÿUå,æ^AICÚSIC�ä.
æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.
'�ü�&EOK,AICÚSIC.

'��U-»ÜdÚOþ.
'�ýÿUå,æ^AICÚSIC�ä.
æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.
'�ü�&EOK,AICÚSIC.
'��U-»ÜdÚOþ.

'�ýÿUå,æ^AICÚSIC�ä.
æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.
'�ü�&EOK,AICÚSIC.
'��U-»ÜdÚOþ.
'�ýÿUå,æ^AICÚSIC�ä.

æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



1970-1995c{I;O-Â\'XïÄ

ü��.:

�.A: Yt = α1 + α2Xt + α3Xt−1 + ut (30)
�.B: Yt = β1 + β2Xt + β3Yt−1 + ut (31)

N�3þãü��.¥ÀJQ?êâ:Table: 8.9.

ü�£8f��,Ñ´Yt,�^£8��½Xê5'��.�`�.
'�ü�&EOK,AICÚSIC.
'��U-»ÜdÚOþ.
'�ýÿUå,æ^AICÚSIC�ä.
æ^i@�.,'�ü��.Xê�wÍ5.

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 35 / 1



SN�¢

�1� (­�ÚO�°��ÆX) Oþ²Lï�¯K 36 / 1



¢Öó�ö�2:NoïáOþ²LÆ�.

*�·�Z&�ÑXe"A^Oþ²LÆ���w2":

(1) \AT¦^~£Ú²LnØ;

(2) \ATÎ¯�(�¯K(=¢^5�uêÆþ�`{);

(3) \AT
)¯K��µ(Ø��Ã��ÚO©Û);

(4) \ATéêâ?1"�;

(5) \ØAT&ÁE,5.AT¦^KISS�K,="keep it stochastically simple";

(6) \AT¿©
qî��w�(J;

(7) \AT�%êâmæ�¤�;

(8) \ATO�Xþ�(Ø�&Á��Öþ��{);

(9) \ØATrwÍ5Ú­�5�· ;

(10) 3Ñy¯a5��"x(=O��w(J,Ó�O��Â1µ).
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