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|E,?uuÐ�ã, �«5Ù�ÝÚ�A�{Æi+^~�Ø
�õ. �
�¦ÏÀ½
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þ�¬É�ÏÀd��K�. o�, lnØþ©Û, ÏÀ�yÀ½|ATäk'�r�'é

5. 37K¢�¥, Ø�ÆölêâÑu, uy
§��m�k�½��'5. î¯� [1]±

q�300�êÏÀ�ý�´Úq�300�ê�FÂ�dêâ�ïÄé�, uy�êÏÀ�

yÀ½|�m�3�Ï���'XÚáÏ�V��=#Ú�'X; ?� [2]æ^ý¢½|

�1©¨FSpªêâ, $^�=#Ú�'Xu�, uy
ISq�300��ÏÀé½|&

E��A�×�, =ÏÀü�Ú�yÀ; Üm¤Ú4�u [3]æ^1©¨m�êâ, |^�=

#Ú�'Xu�ïÄq�300��ÏyÀ½|ÅÄ��p'X, uyüö�p�=#Ú�;

Ü�° [4]À�FS��ÏÀÚq�300�êm��1©¨�pª1�, ?1d�Ú�'X�

¢yu�, uyq�300�ê���ÏÀÌåÜ�d�p�Ú�.

¦+XþïÄ���(ØØ¦�Ó, ,
¤æ^Ñ´DÚ��5Ï"£8�.e�

�=#Ú�'Xu�. ·���, Ï"£8==Jø
ÏCþêâ3²þ� �égC

þ��6'X, ²þ�N´“Ûô”Cþ3AÏ�¹e�'X, Øv±�NÑêâ�AÏ&

E, ù�·�ïÄ��ÏÀÚyÀ�m�'X�5é��Û�5. ,��¡, �
k�/

+nÚ��ºx, i+Ü�ÚÝ]ök��'%4à½|�¹e��ÏÀÚyÀ�m�

'X. �éù«�½|�¸k'�ÏÀ�yÀ�'XïÄ, ISyk�©zØõ, '�k

�L5�´±eü�. Ù�, �²HÚé�§ [5]Äuq�300��ÏÀ5©¨pªêâ, Ú

\© ê£8, 3ØÓ© :þ, ©OO�
ÏÀéyÀ±9yÀéÏÀ�© ê£8

Xê, ÏLXê�© :�Cz5&?ØÓÞOÌÝ�Ïy'X; ¦�uy�XÞOÌ

Ý�Cz, yÀéÏÀ�K�¥U.r³, 
ÏÀéyÀ�K�¥ü>þ,r³; ,
¦

�¿�ïÄÏÀd��yÀd��+k –¢�'XXÛ�ÞOÌÝCz. Ù�, ÜC©

� [6]|^q�300�ê�q�300��ÏÀ��ÌÜ��5©¨pªêâ, ò�éucÏ$

:ÞÌ�L30%�r³½Â���þÞª³, ò�éucÏp:OÌ�L30%�r³½Â

���eOª³, l
r��ÏÀgþ½±5�r³y©�þÞ(2010c7�2F�2010c11

�5F)ÚeO(2010c11�8F�2012c12�4F)ü��ã, ©O3ü��ãþæ^�=#

Ú�'Xu��{, é��ÏÀd�uyõU?1
ïÄ; ïÄuy, 3þÞ�ã, ��Ï

ÀÂÃÇCz+ku(ü�Ú�)yÀ½|ÂÃÇCz, 
3eO�ã, ��ÏÀÂÃ�yÀ

ÂÃ�pÚ�; ,
¦��'5ü����m«m��''X, vk�Ä¢�7K½|�

¸eÏyÀ�''X.

�©�Ì�ïÄ�ª´ÏLÏÀ�yÀ�Ú�'Xu�5�	ÏÀd��yÀd�

�+k –¢�'X [7]. �©ïÄ�­:´��ÏÀ�yÀ“½|��”��=#Ú�'X.

·�é�uyIS	kaq�ïÄ¤J. �©|^�©êâ, ÏL© ê£8�. [8], 37

K½|�¸e, ïÄ
��ÏÀÚyÀ�Ú�'X; ÏL3õ�© :þ�=#Ú�u�,

é��ÏÀÚyÀ�'X?1
�¡�©Û, 
�&¢
3½|d�2Ä���4à�¹

e(p© :Ú$© :éA��¸)��ÏÀÚyÀ�m�'X, ��
#�ïÄ(J. d

u3�©êâ�.e, © êU£ã7K½|�ÞOyG, Ïd, Äu© ê£8�.��

�(Ø´�'7K½|ÞO�¸e�¢�(Ø. ·��Ì�uy´: ��ÏÀ��¦yÀ
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��p'XØ
�§���A�k'	, ��7K½|yGk���'é5; äN/�`,

3�~!²­�7K½|(¥�© êéA��¸), §��mk�pÚ�'X; 3AÏ!4

à7K��¸(p$© êéA��¸), §��m�~�Ú�'X¬ÑyCÉ: vkÚ�½

�kü�Ú�'X; Ü6þ, Q,3�~�7K½|�¸eÏyÀ�m�3�pÚ�'X,

@o, Ú�'XÉ~�Ñy, ´7K½|É~�&Ò, �7Ki+Jø
ë��â.

§2. Ï"£8e��=#u�

3Ú\© ê£8�.e�ÏyÚ�'X�c, ·�{üo(Ï"£89Ù�=#Ú

�'Xu�. �=#Ú�'X´�«ÚOþ�ÏJ'X. �Äü�CþXÚY . eéY?

1ýÿ�, \\X�{¤&EU~�Y�ýÿØ�, K¡X´Y�Ï; ��, 3éX?1ý

ÿ�, \\Y�{¤&EU~�X�ýÿØ�, K¡Y´X�Ï. eü«�¹Ó�u), K

¡X�Yp�ÏJ'X.

�Äe�Ï"�5£8�.:

Yt = β0 +
m∑
i=1

βiYt−i +
m∑
j=1

αjXt−j + µ1t, (1)

Xt = δ0 +
m∑
i=1

δiXt−i +
m∑
j=1

λjYt−j + µ2t, (2)

Ù¥µ1tÚµ2t�Ø�S�, Ù(^�)Ï"�", m�Cþ�¢��ê. 3·��ïÄ¥, �


{ü, b�3���§¥XtÚYtk�Ó��m. �=#u�ÏLFÚOþ�¤u�. ~

X, �éXØ´Y��=#�Ïù�b�, =�.(1)¥X�¢��c�ëê�N�"�b

�(αj = 0, j = 1, 2, . . . ,m), ©O��¹�Ø�¹X¢���£8. Pcö�í�²�Ú

�RSSU , �ö�í�²�Ú�RSSR. ·����FÚOþ�

F = (RSSR − RSSU )× (n− 2m− 1)/RSSU ×m, (3)

ª¥, m�X�¢����ê, n���Nþ. 3�½��K^�e(~X, êâ÷v²­5

Ú��5), u�ÚOþ(3)ÑlF©Ù. u´, XJO��F��u�½wÍ5Y²αeF©

Ù��.�, Káý�b�, =@�X´Y��=#�Ï. ���Ý25n)�=#u�.

�Ñ3b�αj = 09λj = 0 (j = 1, 2, . . . ,m)e��.:

Yt = β0 +
m∑
i=1

βiYt−i + ε1t, (4)

Xt = δ0 +
m∑
i=1

δiXt−i + ε2t, (5)

Ù¥ε1tÚε2t�(^�)Ï"�"�Ø�S�. �=#u��duu�Ú\�	�)ºCþ�

��.(1)9�.(2)´Ä©O'ØÚ\�	�)ºCþ��.(4)9�.(5)wÍ/ü$
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£8�Ø�. XJü��YÑ´�½�, `²V�Ú�'X¤á, d�, S.þ¡XÚY�

pÚ�; XJ�Y´���½, ��Ä½, K�k�Y´�½�@«�¹�3Ú�; XJü

��YÑ´Ä½�, `²XÚYØ�3Ú�'X.

§3. © ê£8e��=#u�

3.1 Ä��£

·���, þ�£8Jø�&E´Ø�¡�, §�Uïá²þ¿ÂeCþ�m�£8

'X. 
© ê£8�x�´Cþ£8'X�©ÙA�, äk£8'X��¡&E. �X

�¢��ÅCþ, ©Ù¼ê�F (x) = P(X 6 x). é?¿0 < τ < 1, ½ÂF−1(τ) = inf{x:
F (x) > τ}, K¡F−1(τ)�X�τ© ê. <�~^QX(τ)L«X�τ© ê. ½Â��¼ê:

ρτ (u) = u(τ − I(u < 0)), Ù¥I(u < 0)�«5¼ê.

�½�ÅCþY���: Y1, Y2, . . . , Yn, K�ÅCþY�τ© ê�O��

ξ̂ = argmin
ξ∈R

n∑
i=1

ρτ (Yi − ξ).

,	, �Ä�5�.:

Y = XTβ + ε,

X´�¹�å�p+1��þ, β´p+1�ëê�þ, Ø�ε�©Ù¼ê�F . �½���*ÿ

�(Xi1, Xi2, . . . , Xip, Yi), i = 1, 2, . . . , n, ±9© êτ ∈ (0, 1), ^© ê£8{��β��

O�

β̂(τ) = arg min
β(τ)∈Rp+1

n∑
i=1

ρτ (Yi −XT
i β).

l
��Y�τ^�© ê[Ü��

Q̂Y (τ |X) = XTβ̂(τ).

3.2 © ê£8e�=#u��¢y

��\�¡/ïÄ��ÏÀ�yÀ�m´Ä�3Ú�'X, �©ò�=#u�^�©

 ê£8�.¥. �Ä¤¢�“�=#Ú�'Xu�© ê�.”:

QYt(τ |Yt−i, Xt−j) = β0(τ) +
m∑
i=1

βi(τ)Yt−i +
m∑
j=1

αj(τ)Xt−j , (6)

QXt(τ |Xt−i, Yt−j) = δ0(τ) +
m∑
i=1

δi(τ)Xt−i +
m∑
j=1

λj(τ)Yt−j , (7)
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Ù¥QYt(τ |Yt−i, Xt−j)´Yt�(^�)τ© ê. 3·��ïÄ¥, �
{ü, b�3���§

¥XtÚYtk�Ó��m. 3b�αj = 0e9λj = 0e, �.¤�

QYt(τ |Yt−i) = β0(τ) +
m∑
i=1

βi(τ)Yt−i, (8)

QXt(τ |Xt−i) = δ0(τ) +
m∑
i=1

δi(τ)Xt−i. (9)

l
3ØÓ�0 < τ < 1e?1�=#u�, Ò´u�Ú\�	�)ºCþ���.(6)9

�.(7)´Ä©O'ØÚ\�	�)ºCþ��.(8)9�.(9)wÍ/ü$
£8�í�.

�τ�Cz, �±����ÏÀÚyÀ3ØÓ© :þ�Ú�'X.

I�`²�´, 3e�!�©Û¥, ·�^�©êâ?1ï�©Û. ù��kü:Ð

?: 1�, ¤�êâäk²­5, l
�±��=#u�; 1�, 3ØÓ�© ê(α)Y²e,

�©êâU�N½|�ÞOG¹, l
���´éA½|ÞO�¹��'(Ø, kéÐ�

²LÆ)º. ,��¡, 3© ê£8nØ¥, �=#u�8��.¢Sþ´u�£8X

ê´Ä÷vA½��5b�, ùau��Ï^�{k: Waldu�!Ranku�ÚAnowaru

�. Waldu��u�ÚOþ9ÙìCk�©Ù�©z[8; p. 74 – 76]; Ranku��u�ÚO

þ9ÙìCk�©Ù�©z[8; p. 90]; Anowaru��u�ÚOþ9Ù­Ä�©Ù�©z[9].

R�óquantreg�p�Ñ
ùn«u��¼ê, ¿��±¢yXe8�: 3?¿�½�© 

êτe, u��.(8)±9�.(9)©O���.(6)Ú(7)�', ´Ä®²v
)º�)ºCþ

�&E. XJØÚ\�	�)ºCþ, �.®²v
)º�)ºCþ�&E, =Ú\�	�

)ºCþvkwÍ/ü$£8�.�Ø�, @o, �þ©²;��=#u�g�aq, ·�

Ò`�	Ú\�)ºCþé�)ºCþvkÚ�'X.

§4. ÏyÚ�'X�êâ©Û

c¡®²5¿�, DÚ�Ï"£8==Jø
ÏCþêâ3²þ� �égCþ��

6'X, ²þ�N´“Ûô”Cþ�m�AÏ'X, 3Cz�7K�¸¥, Øv±�NÑ3Ø

Ó�¹e�AO&E. ±e, ·�^© ê£8�{, Áã&¢AÏ7K�¸eÏyÀ'

X.

4.1 êâÀ��ý?n

�©À�
q�300��ÏÀÚ�¦yÀ2012c12�17F�2014c12�3F�5©¨p

ªêâ, ±92010c4�16F�2014c12�3F�Fêâ. q��¦½|��´�ã�9:30 –

11:30Ú13:00 – 15:00, 
��ÏÀ½|��´�ã�9:15 – 11:30Ú13:00 – 15:15. u´, �q

��¦½|�', q�300��ÏÀ½|Jc15©¨m©�´, í´15©¨(å�´. �


k�'5, éu5©¨�pªêâ, ·�íØKÏÀ9:15 – 9:30Ú15:00 – 15:15�mã�êâ.
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Fêâ�ÏÀyÀd�CÄãXã1¤«. ÏLã1·�uyÏÀ�yÀ�d�CÄäkp
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ã1 FÏÀÚyÀêâ

4.2 ²­5u�Ú�.½�

du�=#u�¢Sþ´�«Fu�, I�êâ÷v²­5^�, ¤±I�éêâ�²

­5?1u�. ézFêâÚ5©¨êâ���ÏÀÚ�¦yÀ�d�S�YtÚXt!d�

�©S�4YtÚ4Xt±9éêÂÃÇS�4 ln(Yt)Ú4 ln(Xt)?1²­5u�, $^ADF

ü �u�{��u�(J(�L1). (JL²: S���ÏÀYtÚ�¦yÀXt�ADFu

�P ����u5%wÍ5Y², L²S�Ø²­; 
d��©S�9éêÂÃÇS�Ñw

Í�u5%�wÍ5Y², `²Ù²­.

L1 ²­5u�P�(α = 0.05)

P� Yt Xt 4Yt 4Xt 4 ln(Yt) 4 ln(Xt)

zF 0.7164 0.7109 0.001 0.001 0.001 0.001

5©¨ 0.2169 0.2015 0.001 0.001 0.001 0.001

Ï��=#Ú�'Xu�´ïá3²­S��Ä:þ�, �âXþ²­5u�(J,

·��ÄXeÄu²­S�êâ��.:

Q4Yt(τ | 4 Yt−i,4Xt−j) = β0(τ) +
m∑
i=1

βi(τ)4 Yt−i +
m∑
j=1

αj(τ)4Xt−j , (10)

Q4Xt(τ | 4Xt−i,4Yt−j) = δ0(τ) +
m∑
i=1

δi(τ)4Xt−i +
m∑
j=1

λj(τ)4 Yt−j , (11)



238 A^VÇÚO 1 33ò

Ù¥4YtÚ4Xt©OL«YtÚXt���©êâ. éXþ�.(10)Ú(11), ·�^XeSICO

K(½�.��m:

SIC = ln(σ̂) +
1

2
M ln(n), (12)

ùpM�L�.¥£8Xê�o�ê,

σ̂ =
1

n

n∑
i=1

ρτ (Yi −XT
i β̂(τ)).

3¤kÏLu���.¥¦�SIC¼ê�������., =@�´�`�., d��m=

@�´�`��ê. (JL²3�=#Ú�'Xu�© ê�.(10)±9(11)¥, m = 1�,

SIC����g���, Ï
·��Ä��¢����=#Ú�'Xu�© ê�.. e©

´·��u�(J�©Û.

4.3 �=#u�(J©Û

4.3.1 d��©Fêâ©Û

ézFêâ���ÏÀYtÚ�¦yÀXt?1d��©, ¿|^þã²­êâ�., �

��=#u�(JXL2. ã2�L2�ò�ã, Ù¥, þ��fãw«�´ÏÀÚ�yÀ�

�=#u�P��© :�Czª³, e��fãéAyÀÚ�ÏÀ��=#u�P�.

L2 F�©êâ�=#u�P�

ÏÀÚ�yÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.626 0.103 0.050 0.019 0.109 0.008 0.283 0.564 0.987

Rank 0.368 0.129 0.066 0.042 0.091 0.103 0.331 0.537 0.929

Anowar 0.780 0.221 0.101 0.039 0.094 0.036 0.495 0.602 0.951

yÀÚ�ÏÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.038 0.009 0.002 0.001 0.001 0.001 0.000 0.014 0.121

Rank 0.040 0.016 0.012 0.003 0.006 0.003 0.007 0.118 0.154

Anowar 0.061 0.120 0.048 0.003 0.014 0.003 0.002 0.203 0.242

dL2Úã2, ·�kXeuy:

(Ø: 3Fd��©êâe, ÏÀéyÀ3¥© :NCkwÍ�Ú�'X, 3Ù¦

$© :Úp© :?Ú�'XÑØwÍ; yÀéÏÀ3$© :Ú¥© :Ú�'Xw

Í, 3p© :Ú�'XØwÍ.

du·�´3�©êâe��.©Û, 
3�½wÍ5Y²e, �©êâU�N½|

�ÞOG¹, u´, �âXþ(Ø, �±�Xe©Û.
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ã2 F�©êâ�=#u�P�

©Û: Äk, ÏÀÚyÀ�3X�pÚ��'X�u)3¥ :NC. ¥ :'��

Cþ�, d�Cz'�²�, ù�½|þvk²w�|Ð!|��EÑy. nØþ�ÏÀ½

dúªF = SertTT´£ã
ù«²þG¹, =²þ5w, ÏÀd��±dyÀd�û½,

Ó�yÀd���±^ÏÀd�5ýÿ. ù�^þ�£8�.��=#u�(J��(�

ë�©z[4]).

1�, ÏÀéyÀ3$© :Úp© :ÑvkwÍ�Ú�'X, q��ÏÀ�d�

uyÅ�Ø��Î. �´e¡5©¨êâu�(J%`²ÏÀéyÀ3¤k© :Ñkw

Í�Ú�'X, y¢
ÏÀ�d�uyÅ�. ü�é', `²ÏÀ�d�uyõU3áÏ

(5©¨)Ny��²w, �U�m��, �3²þ¿Â(¥ :)eNy²w.

1n, yÀéÏÀ�Ú�'X3$© :Úp© :¿Ø��, Ì��Ï´yÀ½|

¥�ø�I¦'XéÏÀd��CÄk­�K��^. du·�©Û�´Fêâ, ÏÀ½

|¥�@|ö!@Ï��öéÏÀ½|Fd�CÄåÌ�K�. 3$© :, yÀ½|Ñ

yd�eO��¹, d�ÏÀ½|¥�@|ö!@Ï��öòÈ4ñ�ÏÀ, Ny�yÀ

Ú�ÏÀ. p© :¿�XÏÀÚyÀ�d��©���, yÀ�d�ÞÌ��, d�½|

þÑy
|Ð��E, �´d��u�(J(yÀØÚ�ÏÀ)%`²ÏÀ½|¥�@|ö!

@Ï��övké¯/éd�Ñ�A. l@Ï��ö�%�5©Û, ¦�ë�ÏÀ�´�

8�´5;ºx, ~���, @|ö�¬k�½�éÀüÑ5��, Ï
, �yÀ½||Ð!

ºx�$�', 3yÀ½|ÑyeO�, ¦�¬�¯�È4/ñ�ÏÀ, ü$ºx.

4.3.2 d��©5©¨êâ©Û

é5©¨d��©êâ���ÏÀYtÚ�¦yÀXt?1d��©, ¿|^þã²­ê

â�., ���=#Ú�u�(JXL3. ã3�L3�ò�ã, Ù¥, þ��fãw«�´
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ÏÀÚ�yÀ��=#u�P��© :�Czª³, e��fãéAyÀÚ�ÏÀ��

=#u�P�.

L3 5©¨�©êâ��=#u�P�

ÏÀÚ�yÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Rank 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Anowar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

yÀÚ�ÏÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.267 0.310 0.000 0.000 0.000 0.000 0.000 0.307 0.002

Rank 0.073 0.196 0.001 0.000 0.000 0.000 0.007 0.177 0.014

Anowar 0.234 0.356 0.000 0.000 0.000 0.000 0.004 0.295 0.012
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·�kXeuy:

(Ø: dL3Úã3��, 35©¨êâe, ÏÀéyÀ3¤k© :?�Ú�'XÑw

Í, yÀéÏÀ3¥© :kwÍ�Ú�'X, 3p© :(Ø0.8)?�kwÍ�Ú�'X,


3$© :?Ú�'XØwÍ.

©Û: Äk, ÏÀéyÀ�Ú�'X3¤k© :?ÑwÍ, Ny
ÏÀ½|�d�

uyÅ�.
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Ùg, yÀéÏÀ3¥© :9NCNy��pÚ�, �nØþ�ÏÀ½dúªF =

Sert�ÎÜ.

1n, yÀéÏÀ�Ú�'X3$© :Úp© :¿Ø��, Ì��Ï´yÀ½|

¥�ø�I¦'XéÏÀd��CÄk­�K�. �|^FÝêâ?1©Û�', �FS

á��´�ÝÅö�1�é5©¨êâu�(Jk��K�. 3p© :, �¦d�k��

�ÞÌ, éu�FSá��´�ÝÅö5`, ¦��\È43ÏÀ½|þï?ÏÀ, ÏdE

¤
yÀÚ�ÏÀ�y�. 3$© :, yÀ%ØÚ�ÏÀ, �Ï�U´¥I<�éuwO

5`� ÐuwÞ, ��¦d�k���OÌ�, FSá�ÝÅö�õ����´�a, N

´�Ññ�?a�Å¬, ¤±IS�ÏÀ½|FSá�ÝÅ5�ñ�¿Ø¹�, ÏÀ½|

¿vké¯/�AyÀ½|�Cz.

�âXþ©Û, ·��ézFêâ�5©¨êâ(J?1é', kXeuy:

(Ø: 1)3$© :?, 5©¨�áÏêâL²yÀéÏÀvkwÍ�Ú�'X, ÏÀ

éyÀkwÍ�Ú�'X; �FmêâL²yÀéÏÀkwÍ�Ú�'X, ÏÀéyÀv

kwÍ�Ú�'X. 2)3¥© :?, 5©¨�áÏêâ�Fmêâ��/L²yÀ�ÏÀ

kwÍ��pÚ�'X. ·���¥ :'��Cþ�, 
^þ�£8��=#u�(J

�´Xd. 3)3p© :?, 5©¨�áÏêâL²yÀéÏÀkwÍ�Ú�'X, ÏÀé

yÀkwÍ�Ú�'X; �FmêâL²yÀéÏÀvkwÍ�Ú�'X, ÏÀéyÀv

kwÍ�Ú�'X.

4.3.3 ÂÃÇ�=#u�(J©Û

éêÂÃÇ´d��éê�2�©���, �d�����©�', ê��,k¤C

z, �´éêC��üN5%�y
§��CÄª³´���, ¤±nØþ, |^·���

.(10)±9(11)éÂÃÇêâ?1�=#Ú�u�AT��céd��©êâ��u�(

J´���. ¢Sþ, ·��¢yïÄ�y¢
ù�:.

FÝêâ:

O�FÝêâ���ÏÀYtÚ�¦yÀXt�éêÂÃÇ, ¿|^þã²­êâ�.,

���=#Ú�u�(JXL4.

u´, ·�kXe(J:

(Ø: dþL��, 3ÂÃÇ�FÝêâ�¹e, yÀéÏÀ3$© :Ú¥© :

Ú�'XwÍ, 3p© :Ú�'XØwÍ. ÏÀéyÀ3¥ :NC(AO´0.4© :±

90.6© :)Ú�'X�wÍ, 3Ù¦© :Ú�'XØwÍ. ù�|^FSd��©êâ

���(Ø´���.

5©¨êâ:
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L4 FSÂÃÇêâ��=#u�P�

ÏÀÚ�yÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.932 0.063 0.020 0.020 0.128 0.017 0.621 0.387 0.571

Rank 0.778 0.250 0.050 0.051 0.081 0.043 0.202 0.377 0.658

Anowar 0.878 0.306 0.078 0.038 0.071 0.016 0.504 0.410 0.560

yÀÚ�ÏÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.012 0.013 0.007 0.000 0.000 0.000 0.001 0.047 0.175

Rank 0.145 0.002 0.029 0.005 0.007 0.004 0.018 0.126 0.048

Anowar 0.030 0.006 0.008 0.003 0.033 0.002 0.005 0.259 0.237

O�5©¨êâ���ÏÀYtÚ�¦yÀXt�éêÂÃÇ, ¿|^�.(10)±9(11),

���=#Ú�u�(JXL5.

L5 5©¨ÂÃÇêâ��=#u�P�

ÏÀÚ�yÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Rank 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Anowar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

yÀÚ�ÏÀ��=#u�P�

© ê 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Wald 0.078 0.376 0.000 0.000 0.000 0.000 0.000 0.272 0.002

Rank 0.062 0.327 0.001 0.000 0.000 0.000 0.014 0.277 0.002

Anowar 0.197 0.527 0.001 0.003 0.003 0.021 0.015 0.320 0.004

ddL���Xe(J:

(Ø: 3ÂÃÇ�5©¨êâ�¹e, yÀéÏÀ3$© :?Ú�'XØwÍ, 3Ù

{¥© :Úp© :?Ú�'XwÍ. ÏÀéyÀ3¤k© :?ÑkwÍ�Ú�'X.

ùù
(ØÚ^5©¨d��©êâ���(Ø��.

4.3.4 ©�ã�d��©êâ�=#u�(J

Äk©�2013c�2014cü��ã, |^5©¨pªêâ?1©Û, (JXã4±9ã5

¤«. Ùg, ·�±�c��ãïÄ, |^5©¨êâ, (JXã6�ã9¤«. zÌãþ��
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fãw«�´ÏÀÚ�yÀ��=#u�P��© :�Czª³, e��fãéAyÀ

Ú�ÏÀ��=#u�P�. (ØXe:

(Ø: 3¤kïÄ�ã, ÏÀéyÀ�Ú��^©ªÑ´�~wÍ�. �´, yÀéÏ

À�Ú��^�ïÄ�ãu)UC: l2013c�2014c, ©ü�ØÓ�ãïÄuy, 34à

© :(0.1�0.9)þ, yÀéÏÀlÚ�C¤ØÚ�; 3±�cy©�o�ã¥, �±wÑ

yÀéÏÀ�3Ú��^�© :3Åì~�, l�Ð3¥© :(9NC)Ú4à© :

ÑÚ�, C¤3¥© :(9NC)Ú4àp© :Ú�, 2C¤=34àp© :Ú�, �

�´3¥© :(9NC)Ú�.
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§5. o(�é«

�©òDÚ��=#Ú�'Xu�í2�© ê£8��/, ¿^q�300�êÚq

�300��ÏÀ��ÌÜ�ü«ªÇ�êâ(zFÚz5©¨), ïÄ
ÏyÀ�Ú�'X. d

u3�©êâ�.e, © êU£ã7K½|�ÞOyG, Ïd, Äu© ê£8�.��

�ÏyÚ�'X´�'7K½|ÞO�¸e�'X. ÏL¢yïÄ·�kXeuy: Äk,

ÏÀ�yÀ�Ú�'X(¢�½|ÞO�¸�Cz
Cz; 3�~!²­�7K½|�¸

e, §��mk�pÚ�'X; 3AÏ!4à�7K½|�¸¥, §��m�~�Ú�'X

¬ÑyCÉ. Ùg, 5©¨pªêâ�¢yïÄ(�)©�ãïÄ)L²ÏÀéyÀ�Ú�'
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X3���ã!��© :þÑ´wÍ�, =ÏÀ3���ã=ØÓ�ÞO½|�¸eÑ

äkd�uyõU, `²Cüc5·I���ÏÀ½|��3èx/uÐ. 1n, yÀéÏ

À�Ú�'X3ØÓ��ã=3ØÓ�ÞO½|�¸eké��É, 3�~!²­�7K

½|�¸e, yÀéÏÀk²w�Ú�'X; 3ÞO���7K½|�¸¥, yÀéÏÀ�

Ú�'XC�éØ­½, k�kÚ�, k�ÃÚ�, `²3ºx�¸¥, k�­��Ï�3

K�ÏyÀ�'X. ùL²yÀéÏÀ�Ú�'XÑyÉ~, ´7K½|É~�&Ò, �±

�7Ki+Jø
ý´ë��â.

o�, �©|^© ê£8�.ïÄ
“½|��”�ÏyÚ�'X, ��¡!��\

/©Û
ÏÀ�yÀ�'X, ��[/y¢
·IÏÀ½|äkd�uyõU.
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Market-Dependent Casuality Between Futures and Spot

LIN Lu SHEN Wei ZHANG Yan LIANG LuFang ZHANG ChuanGang

(Zhongtai Securities Institute for Financial Studies, Shandong University, Jinan, 250100, China)

Abstract: The relationship between futures and spot is still an important issue in academic communities

and supervisory departments. In this paper, the Granger Causality Test is extended into quantile regression

and then the relationship between futures and spot is investigated at different quantile positions. Note that

under the model with differential data, different quantile positions are related to the corresponding financial

environments. Consequently, a market-dependent casuality between futures and spot is established, by

which we can study the relationship more deeply and comprehensively. The main points of view obtained

in this paper are what follows: 1. The relationship between futures and spot is strongly related to the

financial environments, besides the features of futures and spot; 2. Under the normal and stable financial

markets, there is casuality one another, but the relationship will be abnormal under extremal financial

conditions, the common relationship between futures and spot is masked by other financial factors; 3. If

the casuality was seen as a normal fact logically, then the abnormal relationship should indicate a bad or

extremal financial environment, which provides supervisory departments with a warning signal.

Keywords: financial market; futures; spot; casuality
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