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1 ‡k

CÉË–%Èñ”˘küÇ[�%È, úÕüqYæ�Ý�ò, /ÊÀ¢=1n�Ç[5Ò, À¢

Ò5Aâ“DÅÒ“˛AÑ0ä3¼, Ñ¤, \�¡�V?	”^ZóÉÀ¢dı¸Ç[…ÅÀ¢

Ò, 7¤øÇ[4\µ, øÓOÕAI’Åq$’ÀíÓ‹, J£ÅAúÕÅÀ¢’ßíI’, U)«

ÉDwF®Å5%ÈBVB�kc¯, Ä¤FÅí’ßÒ (à$�Ò£Õ−Ò) 5ÈíÉ[?y

‹ò~, °øÅðqí®�’ßg�íš�?�ª?ó�	à� ÌOU)Åq$�Ò¸Õ−Òy‹

'ò!¯�

$�Òíg�ÊÀ¢º�2rÆO½bíiH, Ì�u*Åðê�Cu*$“Õ’íi�Võ, $

�g�íš�}	à’ßº0í8”; u]$�Òg�š�DwF%Èº�íÉ:4,øòuç6F

É·íuæ� 1973 �Ó�áRŠñÍÄá, 0ä®ÅÕÕZSª�−0, −0íg�uâÒ5XÛ‰

¾Fu°²ì, 71jur7¼¦5ŒÞ, «ÉúÕüq53b>qŒÞ?J1jÑlgÀP, Ä¤, h

«Þú1j−05š�í.üì4�ò, ú«ÉíÀ¢ÒDüqß“í	àÿ�×� ‹,«É¡�V

íÀ¢Aâ£r7“,’À��£I’A…Mn±Q, U)ÕAI’íœ}£<èÓ‹, ×¾Õ’í¼p

ø�‚Åq’…Òí|�, U)$�g�,Ùª7=U%Èõ•; óúí, Jøï¥<Õ’ˇÍ‚|

v, 1 ø¨AøÅ‚0Ês‚q},¯, %â�H^‹U)$�g�-�, ‚02M, ¨A%ÈÁîÝB

«¢� * 1980 �Hí…�1¹íÅÒ`�·œ� 1994 4aëíÀ¢·œ�D 1997 =¹À¢êˇ·u

ÄÑIœ’À¼�,¨A−0š�,ª7	à$�Ò,¨A]-·œ�

…díû˝ñí¹Ê«nÕ−Ò£$�Ò5ÈíÉ:4, BbÔ�‡úÕ−Ò£$�Òí

g¾É[ªWn�� J%¬ ÅqÕd.ú¥<‰bÈíÄ‹É[×ÖJ(4_�ªW«n, Í7Brock,

Hsieh, and Lebaron (1991) £ Hsieh (1991) �, „õ$�Ñ{0x�Ý(4í�GÉ[, Jones

(1992) ?„õ>q¾x�Ý(44”� Î7‰bABóÉ�GÑÝ(4Õ, $gD>q¾È?ª?æ

ÊOÝ(4Ä‹É[� �¡k¤, …û˝ø‚à Granger (4Ä‹É[�ì¶J£ Hiemstra and

Jones (1994) FT|íÝ(4 Granger Ä‹É[�ì¶, û˝$g� $>q¾� −0D−>q¾û

1Õ’}Ñú�, }�u �ÕAòQI’���ÕA„‰I’� £ �ÕAwFI’�� øOF‚íÏÂ, Níu �ÕA„‰I’��
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_‰bÈíÉ:4,tO�š$� −5Èª?æÊí�GÉ[� Bb°v;W’eÔ4�Z GARCH(p, q)

£ EGARCH(p, q) _�,|c®‰bª?æÊíš�æ”4(, yªWÄ‹É[�ì�

¬ d.Ö‡ú$íg¾É[ªWn�, º�ýn�−Èíg¾É[, 7/×·Õ2ÀøÒ

í‰bn�� ÿ��¶}FÒín�, ccÉn�¶}‰bíóÉ4, �ý�ATFÒírÞ4É

[�ì� …dÎ7«nÀøÒqíg¾É[5Õ, °vyªø¥úFÒíg¾É[ªW}&�

…dí-Zu}Ñü�,Î…�‡kÕ, �ù�Ñd.�è,�ú��Ü…díõ„j¶, ¨�(4

Granger Ä‹É[�ì£Ý(4 Granger Ä‹É[�ì� �û�n�õ„!‹,�ü�Ñ!��

2 d.�è

g¾É[øòu‹�£%Èç6¿>E�í‡æ, óÉíû˝?.�(Ô, ÍÄû˝úïí.°£

Uàíû˝j¶.°,7�bÍ.°í!�� ¥6u…í�‰v˝.«íí]5ø� �rÖÜ�ªàV

j„Ékg¾íÉ[, …dðu·H‰bÈíÄ‹É[, ]°‚óÉ4ø.ÖÅH� 2 ¬ ç6íõ„û

˝, „õ$�Ñ{íš�D>q¾ÈüõæÊOF‚óÉíÄ‹É[, ‡ú¤ÛïT|®�.°í%È

Ü�£_�VªWj„, ccÜà-�

2.1 Ü�d.

Copeland (1976), Jennings, Starks, and Fellingham (1981) í �å�m7ƒ®_��(sequential

information arrival model) wÑ$�Ñ{0D>q¾5È, ˛¤æÊO£²íÄ‹É[� Ê.ú˚

m7í_4-, ç�hm7ªpÒ°v,ø¶}íI’6ø¦³¤m71T|¥@, 1øm7f]BÇ

ø¶}I’6, ¥ºf]¥@, òƒF�I’6·Ë�m7/T|óÉ¥@� /Äm7Øà¬˙x�å

�4, Ä¤, Ê|�m7k}´Ð5-íêrÌ©‡, }�øå�sÌ©� 6âk¤�’ef]íÔ4,

U)g (¾) ívÍ’eú¾ (g) �ã¿?‰�

Lakonishok and Smidt (1989)wÑ>qu´{˘?}	à$�Ñ{0D>q¾ÈíÉ[� ÊÔ

ì‹�}l‚È, −£{˘í>q�œD’…‚)£¸Üí|7vœu77óÉí� .−£{˘í>q

2°‚óÉ4íÜ��A”OwóÉ4uN¬�ú‰bíÈQ	à, 7¥¶}uÌ¶„õ�ší, ]�‡4œ×�
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�œ†¨�¢ò (window dressing)� I’ ¯½ (portfolio rebalancing) £¥²ÍT (contra-

ian strategies)� âk−£{˘D´í>q�œ	à, ç‚í>q¾}D¬ $�g�‰�ßÞÉ:�

ç>q�œ−£{˘v, $�Ñ{š�D>q¾5Èu×ÛŠóÉí� °Ü, ç>q�œ.−£{˘v,

$�Ñ{š�D>q¾5Èu×Û£óÉí�

Clark (1973) £ Epps and Epps (1976) †T| �¹¯}º_��(the mixture of distributions

models), 1T|ç‚$�Ñ{0D>q¾×Û£óÉí.°j„� Ê Epps and Epps (1976) í¹

¯}º_�2, ©ç�hm7¼pÒv, I’6}ú™íÓ-2êÔ4’ßí\GgMT^£, Í^

£j²1Ýø_7}�F}t, Ä¤ßÞÏæ, 7Ïæí˙�†ªà>q¾ªJàV·H� uJ, çI

’6í}t�×v, >q¾†}�×� ¤_�wÑ>q¾D$�Ñ{í"úM�£²Ä‹É[� Çøj

Þ Clark (1973) �ø¹¯}º_�,e>q¾Ñ©¾m7¼�§� (speed of information flow)

íHÜ‰b, ?¹°v	à>q¾D$�Ñ{íu°àÊÄä (latent common factor)� Ê Clark

(1973) u°àÊÄä_�2, >q¾ú$�Ñ{³�püíÄ‹É[�

|(� �Æm>q6_�� (noise trader model), ªàVj„$�Ñ{0D>q¾ÈíÄ‹É[,

¤_�ªJj„Å� s‚,¯Ñ{0 (aggregate stock returns) å�óÉÔ4íÏæ� ÊÅ‚v, ,

¯Ñ{0}�Š²íå�óÉ, Os‚v, º�£²íå�óÉ� ÄÑ, Æm>q6í>qÝ!k%È

!…Þ, Ês‚È, }f]sí˜Ï,gB$g,� OÅ‚-, ¥<s4˜Ï,g}¾Ü, U$gÑ

{ßÞÌb�+ (mean reversion) íÛï� uJ>q¾ú$�Ñ{0�£²Ä‹É[, 4ÄkÆm>

q6íµI	à$g‰�F¨A, ÇÕ, Æm>q6í£²¥— (positive feedback) >qµI, U)

$�Ñ{0ú>q¾�£²Ä‹É[, ÄÑÆm>q6¦�u¡5¬ $g•‘V²ì>qµIí� 3

2.2 õ„d.

$g¾û˝|oªJN Osborne (1959) T|$g¾Èx�/�É:íçÜ, õ„,†â God-

frey, Granger and Morbenstern (1963) «à>Œm$}&¶ (cross-spectral method), }&Ò

�„»>q2- (NYSE) F êÛ$gNbD>q¾1ÌéOÉ[, Í Ying (1966) ZJ−ª	“N

3¡5 Delong, Shleifer, Summers, and Waldmann (1990)
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b (S&P500) D NYSE íA>¾Ñû˝úï, ºêÛg¾5ÈüõæÊø<óÉ4� òB Granger

(1969) �ABóÉä³_�1T|(4Ä‹É[�ì(, çäà×B£, ¤�ìª�˜àJ�,ñ‰

bÈíÄ‹É[, J¤TÑ!�íóÉô.û˝A§ê�, çÍ6¨�$g¾íõ„û˝� à Rogal-

ski (1978) J Granger Ä‹�ìú 10 �$�£w˛�„~’eT«n, êÛ$gDA>¾æÊ£ó

É� �(´� Copeland (1976) £ Jennigs�Stark and Felligham (1981) †øÿõ[ÊA>¾D"

úÑ{0, Harris (1986) †ú 1976 B 1977 í 479 �$�’eTg¾}&, !‹êÛ$g¾üõ

æÊ£óÉ� Smirlock and Stark (1988) †u}& 1981 � 6 ~ 15 nB 8 ~ 21È S&P500 2 300

ðt−5Œìtµ£M°>q’e, êÛ$g‰�5"úMDA>¾x�Â²Ä‹É[� Åq†�Ï‰

p (1991)�Ï¯_ (1993) ÌêÛ«É$g¾x�Â²Ä‹É[�

ÖÍ Granger Ä‹É[�ìÊ´Ð‰bÈí(4Ä‹É[�.˜í�ì‰, OÊj„Ý(4É[

v, †Ié.—� ÄÛõ2�rÖg�CA>¾íˇÍš�u(4É[FÌ¶j„í�7 Brock, Hsieh

and LeBaron (1991) , Hsieh (1991) £ Jones (1992) ?}�„õ7$�Ñ{0£A>¾x�Ý(4

óÉ� Brock (1993) êÛ.°>qˇñÈ, $gš�4£>q¾š�íÉ:� Campbell, Grossman

and Wang (1993) N|$gÑ{íABóÉu>q¾íÝ(4ƒb, /õ„!‹êÛ$gÑ{íA

BóÉ}Ó>q¾íÓ‹7]Á� Ñ7y�üí·H’e4”£‰bÈíÝ(4É[, Gallant, Rossi

and Tauchen (1992) ‚àÝ(4§U¥@ƒb (nonlinear impulse response function), }&

S&P500 NbÑ{DNYSE >q¾, êÛÑ{0úA>¾x�älÉ[�

7(� Baek and Brock (1992) ‚àóÉ	}ê�|øPÌ‚b�ì¶, àkê¨øOf$(4

$l�ìFÌ¶´Ðím7� �(� Hiemstra and Jones (1994) ø Baek and Brock (1992) _�

‹�^Z, 1!¯ Granger Ä‹É[�ì, wT¶ulø‰b�(4c¦_�, y‚àf$Granger

Ä‹É[�ìg¾Èí(4Ä‹É[, 1øg¾(4�d_�F)í{ÏªW Baek and Brock Ì‚

b5Ý(4�ì, !‹êÛ, s‚È, $�Ñ{0úA>¾í‰�0·x�À²í(4Ä‹É[, /g¾

·x�Â²Ý(4Ä‹É[�

Åq†�˜¯l (1996) ªW(4DÝ(4 Granger Ä‹É[õ„û˝,!‹êÛÌ�u_$� ß

“£ÒÅ‚È·æÊO(4£Ý(4Â²Ä‹É[� rÌœ� ôdY (1997) ª7}�*Ñ{0DA

6
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>¾� Ñ{0DA>¾‰�0V�ìÄ‹É[, õ„!‹uÑ{0DA>¾CA>¾‰�0·x�(4

£Ý(4Â²Ä‹É[� ŠïÒ (1996) †‡úÀ¢$, ‚à Granger Ä‹É[�ì� Sims �ì,ªW

(4�ì, 1J Baek and Brock j¶�ìÝ(4¶}, ú«É$‹�Nb£A>¾íÉ:Tõ„�

ì,!‹êÛ, Ì�u(4CÝ(4�ì·uÉ�gÀ²	à¾,¾†Ì¶	àg�

¤�ìj¶u!kÌ‚b$lj¶, „úš…}ºT9‡í3hqì, Ä¤x� U4 (robust-

ness) íÔ4� 6Ä¤ Hiemstra and Jones (1994) íd.,\J(,ñC‹�çðTÑÏ2, Ébu

ªW,ñC‹�‰bÄ‹É[«níd.·}ùà¤�ì¶, ×¶}EuÿÀ¢Òíg¾T«n, y

�¶}ç6Ø×«nFÒíû˝� Wà: Õ2ÒDçåÒíg¾É[� $gNb‚ŒDÛŒg�

íÉ:� w˛�„D™í$�ÈíÄ‹É[� .�ß’ßD$�ÒíÉ:��, Ébuç6wÑª?

Cu��í‡æ·uû˝í{æ�

.¬'ýd.u‚à¤¶V«n$−íg¾É[, ÖÍ¬ �'Öû˝uó]1„õ−£$

Èx�/<É:, Í×ÖuO½k−0D$�g�, sÒÈgúgí	à,7�I¾ú¾� Cu/ø

ÒígúÇøÒí¾í	à�

Frank and Young (1972) uí¹«n$�g�D−0É[íû˝�d,!‹êÛs‹�‰¾Èu

.óÉí� Aggarwal (1981) «Ø1j−0‰�D$gNb‰�Èí©�É[, !‹êÛ$gD1j

gM×Û£óÉ, /¤É[Ês‚í^‹ªÊÅ‚V)#� Soenen and Hanniger (1988) †uêÛ

$gD1jgM×Û'#íŠóÉ, Íçyªø¥J.°‚È}&v, êÛÊ$gí½hìg�éOí

Š²§U�

Ajayi and Mougoue (1996) †êÛçÅq,$gÓ‹v, úÅqí¦ŒgM�s‚íŠ²É[,

¨A¦Œ2M, OÅ‚†¥7u£²É[, 6ÿuÅq,$gÓ‹v, }¨A¦Œ¯M, Í7, ¦Œ2M

úÅqí$�Ò�s‚íŠ²	à‰�

Yu (1997) û˝îÂ� ‰@£h‹�í$gNbD−0, !‹êÛ, ÊîÂ£‰@, −0‰�}äl

$g‰�,7h‹�†Ì¤É[,7Ê$g‰�äl−0‰�íÉ[, É�‰@uéOí, 6ÿuÊ‰@,

−0‰�D$g‰�ÿ�Â²í¥—Ä‹É[� Issam S.A Abdalla and Victor Murinde (1997) @

àuc¯}&}�úÑ!g�� œÚ� ��� p�ûÅí$�g�Dõ”�^−0ÈíÅ‚É[d«
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n, Fbíõ„!�ÑÑ!g�£œÚí$�g�Dõ”�^−0È1ÌÅ‚É[, O��¸p�ü

õ�Å‚É[� Fb?‚àøO Granger Ä‹É[�ìV}&Ñ!g�DœÚí$�g�Dõ”�^

−0ÈíÄ‹É[, êÛÑ!g�DœÚí−0äl$�g�, !k��¸p�$�g�Dõ”�^

−0È�Å‚É[, †u‚àÏÏ^£_�V«n¤sÅí$�g�D−0íÄ‹É[, êÛ��u−

0äl$�g�, p�†uó¥, u$�g�äl−0�

Granger, Hung and Yang (2000) ú=¹øu�_ÅðªW$�g�D−0É[ªW«n, úï

uîÂ� n…� œÚ� �−� h‹�� «É�ïVa=� p�� œÅ� õ„!‹êÛ: Ên…£œÅ, −0

u£óÉäl$�g�, ¥5«Éu$�g�ŠóÉäl−0, uh‹�†u.óÉ, wF†×ÛÂ²í

¥—É[� Ong and Izan (1999) êÛnÆ£¶p‰�ím7}Êûr‚(k}¥@Ê1Å$�Ñ{

,, ¤!‹<âO1Åí$�Ò£−0Ò�óÉ˙�íÉ:, FbRiøÅí¦Œ2M}¨A$

Ñ{íÓ‹,7¦Œ¯M?�óúí^‹, }¨A$Ñ{íÁý�

Åq¶}’‰� (1997) õ„!‹XM−0ú$gæÊÀ²íÄ‹É[� „dŠ�Ïı� (1998) }

�J«Þ5õ”�^−0NbD«Þf1j5−0�s −0í~�Ì’e, «nw®A¸«ÉêW¾

‹�$gNb5ÈíÄ‹É[, 1°vSà Granger D Hsiao s�Ä‹�ìj¶, õ„!‹êÛ, «

Þf1j−0D$gNb5ÈæÊOÂ²íÄ‹É[� SLë (1998) «nÕ−Òš�ú$�ÒF

ßÞ5	à, õ„!‹êÛ, −0D$gpéx�Š²‰�É[� |=~ (2000) «n−0‰�D$g‰

�É[, ¹s65Èíj²D	àÉ[Õ, 1°vJ.°��5Ö‰¾ GARCH _�V«n$�Ñ{

D−gÑ{5ó�	àÉ[� yJÀ¢êˇÑÔì9K,ªW®ä‚È�¶}&, õ„!‹êÛ)ø−

D$Ñ{‰�Dš�1ÌÂ²	àÉ[, OÔì9K5êÞ , àÀ¢êˇ, }U)sÒÑ{05

‰�£š�x�éO5Â²	àÉ[�

3 õ„j¶

Bbíl�ø_ABc¦²¾ä³_� (vector autoregressive model,�ŸA VAR), øF�

’eÈí(4É[�Î, Í(øF)í{ÏUà BDS �ìªWÝ(4É[�ì, |(yªWÝ(4í
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Ä‹�ì, Ì��ìj¶ÊJ-Tªí�Ü�

BDS �ìu‚àÌ‚b¶V�ìå�óÉ4£u´x�Ý(4í!Z, ç}&,ñ£‹�óÉÓœ

vÈå�v, püíÝ(4�GÉ[£ã$Ü�@àËóç�˜� â Anderson, Arrrow and Pines

(1988) £ Brock (1988) í�díÇwê−, QO Brock, Dechert and Scheinkman (1987) q

l|Ì‚b¶�ìvÈå�’eíÝ(4�G_�, �(�¢% Brock, Dechert, Sheinkman and

Lebaron (1996) yªø¥ZG7A BDS �ì�

¤�ìu�k Gressberger and Procaccia (1983) Fê�|íóÉ	}í–1, àJ–}ã$

íüì4CuÓœÍ$, lJ	}íì2à-: I xt Ñøìb¾, âøœ0ò�ƒb f FÓœßÞ|í

vÈå�, $Aø m &ä³ (m-histories) , xm
t = (xt, xt+1, ..., xt+m−1)� #ìøÔì m&íóÉ	

}5l�à-:

Cm.t(ε) = 2
Tm−1

∑
t=1

Tm

∑
s=t+1

Iε(xm
t , xm

s )/(Tm(Tm−1)) (1)

�2 Tm = T − m + 1, Iε(xm
t , xm

s ) uøN™ƒb (indicator function)

Iε(xm
t , xm

s ) =











1 à‹‖xm
t − xm

s ‖ ≤ ε,

0 wF8”.
(2)

‖xm
t − xm

s ‖ = max
i=0,1,...,m−1

|xt+i − xs+i| < ε (3)

Ä¤, óÉ	}u¿¾ÊÔì m &-, ss’eÈíÏÊük ε 2F� ¯íª0 T ‚vÈå�í

BDS$l¾ì2à-:

BDSm,T(ε) = T
1
2 [Cm,T(ε) − C1,T(ε)]/σm,T(ε) (4)

�2 T uš…b, ε uL<²ìíHÜ¡b, σm,T(ε) †Ñú@Ôì m &-íš…™ÄÏ, BDS �ì,

ÿu‚à’eÊ m ‚È, Aú’e5ÏükÔì ε ¸ˇqx�ˇ�íÔ4, ªJ�š|’eF¿R5Ý

Óœí�G� 4

4f$ªW BDS �ìv, .â9l'si4íY$lÜ�²ì¶M¡b, Í7¥ª?²à7._çí¡bM,7	à7�

ì‰� uJ, �AT|ZG, Ê²ì¡bvÝsi4²ìø_bM, 7uîhË²Ïø–È, é’eAÐ²ì²àœ7í¡b

M, ø�ì?‰TB|òíø_bM� Ì�¬˙~¡5: Evzen Kocenda (2003)�
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k}&‰bÈís‚É[ (à−0D$Ñ{0ÈíÉ[), øOÿ$lòglú‰bl�óÉ[b

ä³, 7jwóÉ˙�(yªø¥T�GÉ[}&, Ou, óÉ[bcª�ø‰bÈí(4óÉ˙�,7

Ì¶*5«°‰bÈí�G5	à˜�É[ (6ÿu¨ø_‰bl‰�,ª7ù–Çø‰bí), Ñ¤, B

b@à Granger Ä‹É[�ì� íl, Bbl�ø VAR _�:

Xt =
n1

∑
i=1

α1iXt−i +
n2

∑
i=1

α2iYt−i + UX,t,

Yt =
n3

∑
i=1

β1iXt−i +
n4

∑
i=1

β2iYt−i + UY,t, t = 1, 2, ...., (5)

�2 Xt, Yt [Bbk«nís‰b, n1, n2, n3, n4 u]ô‚b,7c¦ÏÏ UX,t D UY,t ˛¤È�ó

Ö1¯¯ÌbÑÉ�‰æ	ìíÌø}º�

Ñ�ìÊ(4!Z-, Yt ú Xt u´xÃ� Granger Ä‹É[, ªUà:¯�ì, �e Yt ¬ ím

7ú Xt u´éOã¿?‰, ™ÌcqÑ H0: Yt Ì¶Ã�û_ Xt, ?¹ α21 = α22 = ... = α2n2 = 0,

‚à:¯�ì�Œ α2i(i = 1, 2, .., n2) u´Ý°vÑÉ, à‹u, 6ÿu‡" Yt Ì¶Ã�û_ Xt í™

Ìcq, ¹ Yt ¬ ím7úÛÊ Xt x�ã¿?‰ (Yt ⇒ Xt)� °Ü, ç β1i(i = 1, 2, .., n3) .r¶Ñ

Év,[ Xt ¬ ím7úÛÊ Yt x�ã¿?‰ (Xt ⇒ Yt),7ç α2i £ β1i îÝ°v.ækÉv,[

ý Xt, Yt æÊ�Â²Ä‹É[ (Xt ⇔ Yt) (bidirectional causality or feedback)�

7J%«ns‰bÈ5Ä‹É[c�Ìk(4, ÍõÒ,%È‰b%%uÝ(4íÉ[, Ñ¤Bb

lªW,HFT5 BDS �ì, �ìw‰bÈüõEæÊÝ(4É[� fnçJ(4�ì‰bÉ[v�

I7Ý(4É[7±Qwã¿?‰� Brock (1991) T|ø_�ÀíÂ‰¾Ý(4_�Vzp, f$í

(4Ä‹É[�ì (à Granger �ì) øÌ¶´Ð‰bÈÝ(4íã¿?‰, FUàí_�à-:

Xt = βYt−L · Xt−M + εt (6)

�2 Yt D εt ˛¤Ö/_��* i.i.d N(0, 1) 5vÈå� β ì2Ñ¡b, L, M †ì2Ñ]ô‚b�

à‹Yf$(4Ä‹É[�ì, †ABóÉ£>ŒáÉ[bøÑÉ, Ä7ø˜ÏËJÑ Xt D Yt ÈÌ]

ô�GÉ[, Í79õu Xt D Yt ívÍMx�óÉ4v, ?¹ Yt ¬ m7í‹p�ŒkT¯ Xt í

ã¿?‰� ÑN£wÏ, Baek and Brock (1992) T|J-íÝ(4É[�ì, J�¿|¥�Ý(4É

10

第五屆全國實證經濟學論文研討會
The 5th Annual Conference of Taiwan's Economic Empirics



[�

Baek and Brock (1992) T|Ì‚b$l¶Vj„f$(4Ä‹É[�ìFÌ¶´ýíÝ(4Ä

‹É[� Fbíj¶‚àxvÈ4”í˛Èœ0¡b–óÉ	} (correlation-integral) V·HvÈå

�ÈíÉ[, J¤j¶üõêÛŒÞ£F)5È (Baek and Brock, 1992),,$�Ñ{0 (aggregate

stock returns) D,ñbÖ (macroeconomic factors) È (Hiemstra and Kramer, 1993), Þß6

£R»ÓgNbÈ (Jaditz and Jones, 1992) x�Ý(4Ä‹É[�

Ê¤�BbøÅH Baek and Brock (1992) �ìÝ(4Ä‹É[íj¶, FbàV�ðÝ(4Ä

‹É[íj¶uô. BDS �ì, ‚àÌ‚b$l¶˛Èœ0¡b–óÉ	}HvÈå�}&� Denker

and Keller (1983) „p: úø_Ã� ì (certain strictly stationary) £ÿóÉ¬˙ (weakly

dependent process) wóÉ	}¡buø_ (	ì) í� âŸì2, [ýÿóÉ¬˙éýå�Èíó

É4«¢í§�óç0us‚óY (Denker and Keller (1983, 505-507)), âJ,˛ÈóY (spatial

dependence) –1, øf$�ìÃ� Granger Ä‹É[íì2�ZŸÑ�ìÝ(4É[íì2� 5

?svÈå� X, Y x�,HsÔ4: (1)ø_Ã� ì£ (2) ÿóÉ¬˙, w2 m Ñ‰b X íäl‚

b, L }�[ýÑ‰b X, Y ír(‚b, uJ, Xm
t Ñ Xt 5 m ‚äl²¾, XLx

t−Lx, YLy
t−Ly }�Ñ Xt

¸ Yt 5rb Lx , Ly 5²¾,

Xm
t ≡ (Xt, Xt+1, Xt+2, ..., Xt+m−1) (7)

XLx
t−Lx ≡ (Xt, Xt+1, Xt+2, ..., Xt−Lx) (8)

YLy
t−Ly ≡ (Xt, Xt+1, Xt+2, ..., Xt−Ly) (9)

Ê#ì m M-, J£ Lx , Ly ≥ 1 ¸ e > 0,J, Y ú X ÌÄ‹É[, †

Pr
(

‖Xm
t − Xm

s ‖ < e | ‖XLx
t−Lx − XLx

s−Lx‖ < e, ‖YLy
t−Ly − YLy

s−Ly‖ < e
)

= Pr{‖Xm
t − Xm

s ‖ < e | ‖XLx
t−Lx − XLx

s−Lx‖ < e}, (10)

,�2, Pr() 2ì2Ñœ0, 7 ‖ · ‖ [ý|×ÏÏ¸b (maximum norm) �2�U˝i[ý, Ê°

v#ì XLx
t−Lx D XLx

s−Lx ²¾}¾ (component) È|×�×J£ YLy
t−Ly D YLy

s−Ly ²¾}¾È|×
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�×Ìük e ím7-, ã¿ Xm
t D Xm

s }¾È|×�×ük e í‘Kœ0; �U¬i[ý, Ê#ì

XLx
t−Lx D XLx

s−Lx ²¾}¾È|×�×ük e ím7-,ã¿ Xm
t D Xm

s }¾È|×�×ük e í‘K

œ0� Ä¤ç,���.Av, [ý‹p Y ‰b]ôMím7}	àú X ‰bíã¿, †ªe Y Ñ

Ä7û_ X Ñ‹, ?¹[ý X , Y s‰bÈ��Ý(4Ä‹É[�

ÑjZTÜ,���Bb‚àó«ìÜ Pr(A | B) = Pr(A ∩ B)/Pr(B), øw‘Kœ0í$�Z

ŸÑóú5:¯œ0íªMJ C1(m + Lx, Ly, e)/C2(Lx, Ly, e) £ C3(m + Lx, e)/C4(Lx, e), }

�ì2Ñ�2�U˝¬iFú@5:¯œ0íªM, J-Ñ:¯œ0ì2:

C1(m + Lx, Ly, e) ≡ Pr(‖Xm+Lx
t−Lx − Xm+Lx

s−Lx ‖ < e, ‖YLy
t−Ly − YLy

s−Ly‖ < e),

C2(Lx, Ly, e) ≡ Pr(‖XLx
t−Lx − XLx

s−Lx‖ < e, ‖YLy
t−Ly − YLy

s−Ly‖ < e),

C3(m + Lx, e) ≡ Pr(‖Xm+Lx
t−Lx − XLx

s−Lx‖ < e),

C4(Lx, e) ≡ Pr(‖YLy
t−Ly − YLy

s−Ly‖ < e). (11)

Í(Ê#ì m M-, J£ Lx, Ly ≥ 1 ¸ e > 0 øÝ(4Ä‹‘K�ZŸÑ-�:

C1(m + Lx, Ly, e)
C2(Lx, Ly, e)

=
C3(m + Lx, e)

C4(Lx, e)
, (12)

QO, Baek and Brock (1992) û|óÉ	},l��H,H:¯œ0�,[ýà-:

C1(m + Lx, Ly, e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(xm+Lx

t−Lx , xm+Lx
s−Lx , e) · I(yLy

t−Ly, yLy
s−Ly, e),

C2(Lx, Ly, e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(xLx

t−Lx, xLx
s−Lx, e) · I(yLy

t−Ly, yLy
s−Ly, e),

C3(m + Lx, e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(xm+Lx

t−Lx , xm+Lx
s−Lx , e)

C4(Lx, e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(xLx

t−Lx, xLx
s−Lx, e). (13)

t, s = max(Lx , Ly) + 1, ..., T − m + 1; n = T − max(Lx , Ly) − m + 1 w2 I(Z1, Z2, e) ÑN™

ƒb� J ‖Z1 − Z2‖ < e , †I(Z1, Z2, e) = 1, wF†ÑÉ Beak and Brock (1992) „p, Ý(4
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Granger Ä‹É[Av, / Xt, Yt �*Ã�ìG, ÿóY£Å—Ì0“ (ergodicity)(Denker and

Keller (1983)) v
√

n J (3.11) �5óÉ,l¾ªM5ÏøY¹B�G}ºà (3.13) �Fý,

√
n

(

C1(m + Lx, Ly, e)
C2(Lx, Ly, e)

− C3(m + Lx, e)
C4(Lx, e)

)

a∼ N(0, σ2(m, Lx, Ly, e)) (14)

4 õ„!‹

4.1 ’ezp££}&

…dFUàíû˝’eÑ: $jÞuJ«É„>qF©nYbv5êW¾‹�$gNb (PST)

£w,A>¾ (VST) , −jÞuJ©nYbvh«Þú1j5−0 (PEX) ; £w,A>Àç (VEX)

Jh«Þl��’eVÄ¦A`>¶F�Zí AREMOS%È’eé£«”Õ−Òê�ãº},’e

‚È¦A 1994 � 01 ~ 12 nB 2003 � 07 ~ 31, 5 âk$−>qnÝø_, Ä¤É²¦’e‚È

$−xø_5>qn, øuÑ 2577 °hôM� Bbyø‹�$gNb�“A$�Ñ{0 (PSTRt),

J 100 ∗ log(PSTt/PSTt−1) l�7Ví, w2 Pt, Pt−1 }�[ý t, t − 1 ‚‹�$gNb, −0?u,

�²AéNÑ{0í’e (PEXR),7$−>q¾†¦úbM�

ÊªWÄ‹É[�ì‡, Ñü\õ„’eí0ì4”, Bbílúõ„‰bªWÀ;�ì}&, Jf

n Granger and Newbold (1974) FT|í™cc¦í½æ� 6 ílBbhôõ„‰bívÈ�‘

(¡©Ç 7), êÛ’e2í‹�$gNb� −0� $A>¾� £−A>¾, î�péívÈ�‘, ]

BbUàxvÈ�‘‰¾_�VªWÀ;�ì,7$�Ñ{0, −0Ñ{0, †Ìpé�‘, ]�ìvJ

ÌvÈ�‘‰¾_�, Bb‚àl‡FT ADF, PP À;�ì¶V�ìå�’eí0ì4, w!‹cÜ

k[ 1 � �ì!‹, êÛ‹�$gNb� −0îÌ¶‡" I(1) í™Ìcq,7$−>q¾íúbMw

Ñ{0£†Ñ I(0) 0ìíå�, uJBb²¦−0Ñ{0TÑ− �g� íHÜ‰b, −A>¾íú

5AREMOS %È’eéæ�Ñ http://140.111.1.22/moecc/rs/pkg/tedc.htm, «”Õ−Òê�ãº}æ�Ñ

http://www.tpefx.com.tw/�

6F‚™cc¦uN: Js_Ö/ÌÉí I(1) ‰bªWc¦,l, †�ª?)ƒs_‰bxò�óÉí!‹, ¥@Ê

R2 M'òO DW Mº'Q� Granger and Newbold (1974) ÉT|_Ò (simulation) í!‹, òƒ Phillips (1986)
nT|êcí„p�
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bMTÑ− �¾� íHÜ‰b, $�Ñ{0TÑ$ �g� íHÜ‰b, $A>¾íúbMTÑ$

�¾� íHÜ‰b�

4.2 (4 Granger Ä‹É[�ì!‹

âJ,%�²(í’e, Q-V�J-í²¾ABc¦_� (VAR), 1N¬¤_�V«n$−s

_Ò5Èg¾í(4 Granger Ä‹É[�ì�

PSTRa
t =

m1

∑
i1=1

A1i1 PSTRa
t−i1 +

n1

∑
j1=1

B1j1VSTLa
t−j1 +

o1

∑
p1=1

C1p1 PEXRa
t−p1

+
p1

∑
q1=1

D1q1VEXLa
t−q1

+ εt

VSTLa
t =

m2

∑
i2=1

A2i2 PSTRa
t−i2 +

n2

∑
j2=1

B2j2VSTLa
t−j2 +

o2

∑
p2=1

C2p2 PEXRa
t−p2

+
p2

∑
q2=1

D2q2VEXLa
t−q2

+ εt

PEXRa
t =

m3

∑
i3=1

A3i3 PSTRa
t−i3 +

n3

∑
j3=1

B3j3VSTLa
t−j3 +

o3

∑
p3=1

C3p3 PEXRa
t−p3

+
p3

∑
q3=1

D3q3VEXLa
t−q3

+ νt

VEXLa
t =

m4

∑
i4=1

A4i4 PSTRa
t−i4 +

n4

∑
j4=1

B4j4VSTLa
t−j4 +

o4

∑
p4=1

C4p4 PEXRa
t−p4

+
p4

∑
q4=1

D4q4VEXLa
t−q4

+ ϑt

J�ø�ÑW,JBb‡" B1j1 = 0, ∀j1 í™Ìcq, †[ý$A>ÀçíúbM{VSTLa
t} ú$�

Ñ{0{PSTRa
t } x�ã¿?‰,7_�2í|_r(‚b, mi, ni, oi, pi, i = 1, 2, 3, 4 u%â Akaike

’mÄ† (Akaike’s information criterion, �ŸA AIC ), ó«’mÄ† (Bayesian information

criterion �ŸA BIC ) F²ì� 7

‰b X ú‰b Y u´ux�(4Ä‹É[uJ‰b X F�]ô‚b[bí:¯�ì ( F �ì) T

Ñ‡iYW, à‹�ì!‹ÑéO,[ý¤‰b X í¬ ’m, ú‰b Y x�j„?‰, ²k5, ‰b

X ú‰b Y x�älíN™Tà� �ì!‹à[ 2 Fý,�øh}��ì$g¾í Granger Ä‹É

[, F–$l¾Ñ 8.5053 éO®ÄÑ 0.0036 éO‡" H0: $A>¾ú$Ñ{0Ì(4 Granger

Ä‹É[, Çø_ F–$l¾Ñ 8.0998 éO®ÄÑ 0.0000 éO‡"H0: $Ñ{0ú$A>¾Ì(

4 Granger Ä‹É[, Ä¤Bb)ƒ$g¾x� Granger (4¥—É[, ˛¤Èu�ó	à, ¤!

�Dl‡×¶}íd.!�ó¯,!‹1.XMÒ^04ícq� 1Å$íg¾5È†ÌÄ‹É[

7c¦�©ø‰b|×]ô‚bqÑ 36, J AIC, BIC 5|üMV²ì5|_r(‚b, Ä�<‰bJÀø AIC j�²

¦, wbM}ÓwbÓ‹7]Á, ]Ì¶ÊÌ„|×‚b-²¦|_‚b, ]y.J BIC TÑ²¦|_r(‚bíÄ†�
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æÊ, éýÒúkh’míTÜx�^04� ¤vBbÊÌ�hô_�[b�ìv, êÛss·u]

ôø‚éOóÉ, /ÑŠóÉ, ªR�òA>¾Ê„V}�œQ5$�Ñ{, ¥5, QA>¾5Ê„Vø

�œ75$�Ñ{� ¤!�D×¶}d.)ƒÑ£óÉuó¥, CruAÑ„�ÄÖ¨AÒœ„í.

£�,7«ÉíÙ�ÙÌ„ª?uŸÄ5ø� 8

wŸ�ù�í�ì!‹Ñ$Ñ{0ú−0‰�0�älÉ[, éý$�Òíš�}	à−0í

š�, ¤!�XM|=~ (2000) 2í!�: Å‚š…-$Ñ{0š�ÉÀ²	à−Ñ{0š�, 1

D Granger, Hung and Yang (1998) ó�@� Bk†−0‰�0ú$Ñ{0Q§Ì Granger (

4Ä‹É[í™Ìcq, ¤!‹DÜ�ã‚�F|p, ÄÑÊ−0×Ùš�í, }‹½ÕAI’$íê

Ô, ª7	à$Ñ{0� .¬1.[ý−0‰�0ú$Ñ{01Ìã¿?‰, �ª?uN¬Ý(4

íÉ[V	à,7¥¶}uÛ¼¨(4_�FÌ¶�ší�

�ú�û�†·H$−g¾í>ŒÉ[, �ì!‹îÌ¶‡"Ì Granger(4Ä‹É[í™Ìc

q, |��íu�ü�F×Ûí�ð!‹: $>q¾D−>q¾x�Â² Granger (4Ä‹É[,

âký�d.û˝«n$−>q¾5ÈíÉ[, ]ÌØÖ1„d.� Bb“¿$−>q¾È¥—Ä

‹É[ª?uâk¶}Ò>q6, JsÒÑó��HíÀ¢¼¹, TÑI’ ¯, ?CuÕAI’ú

«É$í’À¼ªD¼|−f°¥¥@Ê−>qF¨A��ý�†u−0‰�ú−>q¾�À²

Granger(4Ä‹É[, ¤!�D�Ö3 (1997) ó°9wóÉ[bÑ£,DBbõ„ÑŠ�FÏæ, ª

?uF²àíš…‚È� ×ü£�ð_�ÏæF_�

4.3 Ý(4 Granger Ä‹É[�ì!‹

Ê,H�ì!‹2J)ƒÑÌ Granger(4Ä‹É[, 1.H[‰bÈ.æÊÝ(4íÄ‹É[,

J-øN¬Ý(4íÄ‹�ìj�ªW«n, ÊªWÝ(4Ä‹É[�ì5‡Bbl�Œ: «É$�£

Õ−g¾‰bÊ%J, VAR (4_�j„(, F){Ïu´öí´x�Ý(4É[? uJBb‚

à Baek and Brock (1992) FT|í BDS $l¾�ì(4_�í{Ïá, u´‡"Ö/ó°}º

í™Ìcq, J‡"™Ìcq†[ý‰bÈª?´æÊø<Ý(4íÔ4, 7¥¶MíÔ4uf$(4

8Ù�ÙÌ„æÊüõu�ß×Ò^0íÛï, ¡©†/�(2001) �
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Ä‹É[�ìFÌ¶�šƒ� QOBbÊªø¥‚à Hiemstra and Jones (1994) FT|íÝ(4

Ä‹É[�ìj¶, þtu´?D�ð|«É$�£Õ−g¾Èu´æÊÝ(4Ä‹É[? ®(4

Ac¦_�í{Ï BDS �ì!‹cÜk[ 3, â[ 3 í�ì!‹ªJhôƒ, Ê²ì.°íp[&�

(m = 2, 4, . . . , 10) -, ×Öb%â VAR _� Î¥(4j„?‰í®{ÏM, îb²‡"Ö/ó

°}ºó°í™Ìcq�

QOBbUà VAR _�F)5ø(4 Granger Ä‹É[xÎ(í{Ï,lM, ‚àâ Hiemstra

and Jones (1994) Fê�5Ý(4 Granger Ä‹É[�ì, V«n$−5g¾íÝ(4É[� �ì

‡, Û9l²ìäl‚b, m , r(‚b Lx, Ly, £��¡b, e, âk.d(4 Granger Ä‹É[�

ì, |_¡bMí²Ï, 1³�d.TXóÉíj¶, ]Bb¡5Hiemstra and Jones (1993) íd¶,

LSÝ(4 Granger Ä‹É[�ì, ÊUà%™Ä“(íå�-, îqìäl‚b, m = 1, r(‚b

Lx = Ly = 1 ∼ 8, £��¡b, e = 1.5, σ = 1,

Ý(4Ä‹É[�ì!‹cÜk[ 4: Ê$Ñ{0D$A>¾í�ì!‹jÞ, Ê]ô 4 B 8

‚v, $A>¾í’mú$Ñ{0, �éOíäl4”, /Êr( 4 ‚Ñ¥—Ý(4Ä‹É[, ¤!

�Dl‡(4�ì!‹Cd.ó¯� 7Ê$Ñ{0D−0‰�0jÞ, Î]ô 7 B 8 �Â²íÝ(

4¥—^‹Õ, $Ñ{0Éú−0‰�0x	à^‹,7−0‰�0ú$Ñ{0†.x	à^‹, ¤

!‹D(4Ä‹É[�ìó°, éý−0‰�0ú$Ñ{0íÝ(4É[óç�‰Ñ_�FW¿.ƒ

í, ?Cu−0‰�0ú$Ñ{0;…ÿÌã¿?‰, Ì�uJ(4CÝ(4í�G, ÍÓO0ä%È

BVB�kc¯, ®ÅÕ−ÒD$�ÒÈíÉ[6BVBò~, $g¸−0ÈíÄ‹É[Ä®Åí

%È=1.°, ×Û.ø_íÛï, J_krÖõ„d.ßÞ.ø_í!�, OuE�œÖÅðíõ„!

‹, XM 90 �Hu−0À²	à$gí8”�

Ê−>q¾£$Ñ{0í�ì!‹,Î]ô 6 ‚�Â²¥—É[Õ, É�Ê]ô 6B 8 ‚−

>q¾À²ú$Ñ{0�Ý(4älÉ[� −0Ñ{0£$>q¾†ÀÓéýÊ]ô 4B 8 v, $

>q¾ú−0Ñ{0�Ý(4Ä‹É[� óœkl‡(4�ì!‹$−síg¾>ŒÉ[æÊ�Ý

(4Ä‹É[, /péíu �¾� 	à �g� /×·u�älø_r‚í>q	TÙ, 6ªJzuø_

Òør‚‡í>q¾’múÇøÒíg�‰��N™4íTà�
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7$A>¾ú−A>¾� 3 B 6 ‚íÝ(4äl^‹, /x�ÂÂäl 3 ‚íÝ(4¥—^

‹, éý¾úÇøÒíg�	àÕ,´ú˛¤í¾�	à, .¬−ú$í	àœÑ‰ÿÉ��3‚

�	à‰, 5(ÿšó¹Q�

7−jÞg¾jÞ, A>¾Ê]ô 7, 8 ‚ú−0‰�0xÝ(4	à^‹, /Ê]ô 5, 6 ‚xÂ

²íÝ(4¥—^‹, ãhJ,_�!‹, ×_7k, Ì�g¾, $’mú−œ�Ý(4älí^‹,

M)·<íu, $A>¾úwFú‰¾îx�Ý(4älí^‹, éý$A>¾¥ø_’muóç

�Ô—/½iH, /J,®‰bÈx�Ý(4É[í®‚éO®Ä, Ês‚Ñ.éO, Ó]ô‚bíÓ

‹, wéO®Ä7−0‰�0,u\	àí�

4.4 š��Õ4£Ý(4 Granger Ä‹É[�ì!‹

óU‚àÝ(4 Granger Ä‹É[�ìªJ�^�š(4!ZF.?·HíÝ(4É[, Íâk

‹�4í’e�ZæÊ ARCH ^‹, 7…íæÊøU)Ý(4 Granger Ä‹É[�ìF�šíª?

uš��Õ4 (volatility clustering) ^‹C˚Ñ ARCH ^‹, 9 Ä¤¨A™cÝ(4 Granger Ä

‹É[ (spurious nonlinear Granger causality), 7ÝÓ£Ý(4 Granger Ä‹É[� Ñ¤Bb

l‚à Ljung-Box Q $l¾V�ì(4 VAR _�{Ïáu´ò¼å�óÉ, à‹ Q $l¾.éO

[ýÌå�óÉ� 1J LM �ìVwì’eu´xš��Õ^‹ (volatility clusterung effects), ™

ÌcqÑ H0: Ìæ”š��Õ^‹, �ì$l¾Ñ TR2 �

Ñ�ðBbû˝úï5Ý(4 Granger Ä‹É[!‹í U4 (robustness), Bb‚à GARCH

_� (Bollerslev, 1986) £ EGARCH _� (Nelson, 1991) ø(4 VAR _�F)5,l{Ï¬˙

¥ GARCH ^‹, yø¤ Î GARCH ^‹5,l{ÏTÝ(4 Granger Ä‹É[�ì, 1�ìõ

$−Èg¾u´´æÊÝ(4 Granger Ä‹É[� à¤�ì|5Ý(4 Granger Ä‹É[, nª

JnÎ GARCH ^‹F¨A5Ý(4 Granger Ä‹É[, JfnÏ‡í!��

9f$l¾%È_�, ÏÏáí‰æbîcqÑ	ì�b, Íø<½bí,ñ‰b, àBbíû˝úï: $g� −0�î×

ÛÝ ìí�G, Ìpé,¯C-±í�‘, /§ƒ§U(×Ûò�M/4, b�í‰æb}ÓvÈíí‰�7‰“7Ýø

	ì�b�
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âkû˝úïÑ$£−g¾’e, ª?æÊ.ú˚4í^‹ (ú£Š§Uí¥@˙�.ø_),

Ä¤, Bb?Sà EGARCH(p, q) _�ú,l{ÏTš�M/4í|c, J VAR _��ø�ÑW

EGARCH _�à-:

PSTRa
t =

m1

∑
i1=1

A1i1 PSTRa
t−i1 +

n1

∑
j1=1

B1j1VSTLa
t−j1 +

o1

∑
p1=1

C1p1 PEXRa
t−p1

+
p1

∑
q1=1

D1q1VEXLa
t−q1

+ εt

(15)

εt | It−1 v N(0, h2
t )

ln(h2
t ) = α0 + α1 ln(h2

t−1) + · · · + αp ln(h2
t−p)

+ β1



φ





εt−1
√

h2
t−1



 + γ





∣

∣

∣

∣

∣

∣

εt−1
√

h2
t−1

∣

∣

∣

∣

∣

∣

−
√

2
π









+ · · · + βq



φ





εt−q
√

h2
t−q



 + γ





∣

∣

∣

∣

∣

∣

εt−q
√

h2
t−q

∣

∣

∣

∣

∣

∣

−
√

2
π









t = 1, 2, ...,

_�2 α0, ..., αp H[GARCH ^‹¡b, β jφ
(

εt−j/
√

h2
t−j

)

£ β jγ
(∣

∣

∣
εt−j/

√

h2
t−j

∣

∣

∣
−

√

(2/π)
)

,

}�[ýÊ‘K‰æ-íú˚mU£ÏÏ#�í ARCH ^‹� âkBbû˝½õÊÝ(í�GÉ[,

/ã‚š�æ”4|cD´ø.}	à(4É[, ]òQ* VAR _�2F)5,l{ÏTš�æ”4

í|c, y½h�ìÝ(4Ä‹É[� Ñ7øš�^‹`¾í Î, Bbø°vSà GARCH(p, q) £

EGARCH(p, q), }�‡ú©ø_,l{Ï²||__�V¬˙|c, }�F²àí_�à[ 5 Fý,

_�|c(,l{Ï$l¾!‹éý˛Ìpéå�óÉ£æ”š�^‹�

7[ 6 Ñ¬˙(í,l{ÏFTÝ(4 Granger Ä‹É[�ì, éý˛ÌpéíÝ(4 Granger

Ä‹É[, æÊk$−g¾È/F�É[í P M·péÓ‹, <âOæ”š�^‹üõæÊ, [ý

ARCH ^‹úÝ(4 Granger Ä‹É[�ì�'×í	à‰�

ªœ ARCH ^‹|c‡(í Granger Ä‹É[�ìêÛ,|c‡, $−g¾È�ZæÊÝ(4

Granger Ä‹É[, Ì�uÀ²CÂ²É[� 7%|c(, J,É[î.+æÊ, éýwx�5Ý(4
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�GÉ[ª?Ñ ARCH ^‹F¨A, uJçBbøw^‹xÎv, Ý(4É[?Ó5¾Ü� 7¤^‹

�ª?ul‡FTƒíÍ$ÍÏÏ,ÖÍÊ’eTÜíøÇá, Bbÿ‡ú¥¶}T|c£xÎ, Íª?

uFSàíj�.7, Cu�wFÄÖ, U)¥é�íÏÏøòæÊk’eÔ42, 1„êr¾Î, 7ò

ƒSà GARCH(p, q) £ EGARCH(p, q)¬˙nø¥¶}íÏÏ¬˙¥, à‹öuà¤, é�ý«É

í$−Èg¾íÝ(4É[uâk��4íÏÏF¨A, çÍ‰bÈ6�ª?uÔìÕÞ§UF¨A

ís‚	à, ÍBbFSàí_�'Ø�š1…•¥�IøÛí§U,7ø¤§U�Ì¦˘k’e‚È

íÅ‚É[2, uJ, ÎJ,�ì!‹Õ, ó]$g¾ÈíÉ[, @v,æ�wFy�¶íÉ[, �&

J(SJy�‰CyÖí�ì_�, ø’eTyÖí�&�

5 !�D�‡

¬ ‰bÈíÄ‹É[ókl¾j¶íÌ„×ÖJ(4É[T«n, òB Hiemstra and Jones

(1994) íÝ(4Ä‹É[�ìíT|,Ý(4í¶}n?�^í�š, Í¬ d.ÖJÀøÒ2‰b

Tn�, ¹U�TFÒín�, Ecÿw2¶}‰bÉ[ªWn��7$−ÈíÉ[, ÅqÕ�VÖ

íd.„õu�óç˙�íÉ:, «wu%Èr7“íê�, UwÉ[yuò.ª},7‚à¤�ì¶«

n$£−íd.yu�˛w�, uJ…dkJÝ(4Ä‹É[�ìVê¨$£−íÉ:, 1T

rÞ4íg¾«n�

BbøF�õ„!‹cÜk[ 7, J‚è6¡5, õ„!‹êÛ, Ê(4jÞ, $g¾AÂ²Ä‹

É[, /·ur(ø‚éO, 1×ÛŠóÉ, .¬Ê_�ABóÉjÞ, $ígD¾×_,·u×ÛA

B£óÉí� −A>¾D$A>¾?×ÛÂ²Ä‹É[, éýsÒÑó��HíÀ¢¼¹, JT

ÑI’ ¯, ?CuÕAI’ú«É$í’À¼ªD¼|í−f°¥¥@Ê−>qF¨A� 7$

ígú−0ÉxÀ²Ä‹É[,!‹D Granger, Hung and Yang (1998) ó°, ODÅq¬ íd.

�<|p, wAÄR¿ª?Ñ’e‚Èí.°F¨A, Cu’eu´úÀ¢êˇT–½F¨A�

ÍÊÄ‹É[�ì,Î‚à Granger Ä‹É[�ìÕ, …d°vSà Hiemstra and Jones (1994)

íÝ(4Ä‹É[�ìj¶V�ì, Granger Ä‹É[�ì(,(4FÌ¶j„í¶}� 7�ì!‹ê

Û,Î$A>¾ú$gÑ{0£−0, $gÑ{0ú−0×ÛÀ²Ä‹É[, wì‰¾É[×JÌ×Û
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Â²Ä‹É[, ��«nwÉ:êÛ, −g¾É[}*Ÿ…¥—É[,�‰A>¾ú−0íÀ²Ä‹É

[, éý−g¾É[2,¾	àgí^‰œ#� 1/Ê−A>¾D$gÑ{0� $A>¾D−A

>¾2, ?�ó°í©�¬˙, ãh5, $−g¾û_‰buó�	à, Í*w‰b	à£\	àí_

b2êÛ, w2−0u\w…ú_‰bí	à, /…Éú}uA>¾�z	à,7$A>¾ºuúwF

ú_‰bí	à, OÉ\−A>¾	à, −A>¾?uúwFú_‰bí	à, O°v6\wFú_

‰bí	à, 7$gÑ{0Éú−0£−A>¾s_‰b�	à, ?\$£−A>¾s_‰b	

à, uJ*	à£\	à‰¾£_b, BbªJR�−0u|(F²ì,7$A>¾u|ÑøOI’A

FùàTÑI’²µí½bÄä, 1°v¥øÊ−A>¾,� −!(4DÝ(4íõ„!‹,JJg

¾Võ, sÌ¾í	à‰œgV)×,JJÒVõ, †u$	à−�

d2|(yú,l{ÏTš�M/4í|c, y½hTÝ(4�ì, êÛ‰bÈíÝ(4É[.+

æÊ, uJBb×AR�ª?Ý(4�GÉ[ª?Ñæ”š�^‹F¨A, uJçBbøw^‹xÎv,

Ý(4É[?Ó5¾Ü�

…d´�rÖËjªJ‹JZª, CuTy�¶í«n, ccÜà-, X(/�E�íç6¡5, W

à: ’e‚ÈªJT9K}’, àÀ¢êˇ‚Èu´}¨AÏæ, Cuw‡(íÏæ, ?C$�Ñ{0ª

ZSJß“Cu®$,7A>¾jÞªJZàA>"bCA>Àç�wFN™, ÇÕ’e�G, ª²ày

òäí’eà© 5 } , ?C©}yÝu£v’e�; Î¤y²C‹pwFóÉÒTéNín�, W

à, $£lËßíÉ:,·uóç��í‡æ�
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[ 1: õ„‰bíÀ;�ì!‹

ADF �ì$l¾ ™Ìcq:I(1)

‰b t �ì$l¾ ]ô‚b �ì!‹

$gNb (PST) −1.8106 0 I(1)

$>q¾ (LVST) −8.2942 ∗ ∗∗ 4 I(0)

−0 (PEX) −1.7180 1 I(1)

−A>¾ (LVEX) −9.8913 ∗ ∗∗ 10 I(0)

$Ñ{0 (PSTR) −48.2966 ∗ ∗∗ 0 I(0)

−0‰�0 (PEXR) −43.0793 ∗ ∗∗ 0 I(0)

PP �ì$l¾ ™Ìcq:I(1)

‰b |c t �ì$l¾ ]ô‚b �ì!‹

$gNb (PST) −1.9257 5 I(1)

$>q¾ (LVST) −16.6358 ∗ ∗∗ 21 I(0)

−0 (PEX) −1.8074 12 I(1)

−A>¾ (LVEX) −48.3681 ∗ ∗∗ 28 I(0)

$Ñ{0 (PSTR) −48.3134 ∗ ∗∗ 11 I(0)

−0‰�0 (PEXR) −43.2958 ∗ ∗∗ 8 I(0)

(1)***� **� * }�[ýÊ 1%� 5%� 10% í®Ä-éO�

(2) t £|c t $l¾í 1%� 5%� 10% éO®Ä@äMÌvÈ�‘}�Ñ −3.9616� −3.4115�

−3.1276� �vÈ�‘†Ñ −3.4327� −3.8625� −3.5673�

(3) ADF ]ô‚bâ|×]ô‚b 36 ‚2,%â SIC 8ÑÄ†²¦|_]ô‚b�

(4) PP ]ô‚bâ|×]ô‚b 36 ‚2, %â Newey-West ¶Uà Bartlett Kernel 8ÑÄ†

²¦|_]ô‚b�
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[ 2: (4 Granger Ä‹É[�ì!‹

H0:VSTL 6⇒ PSTR H0:PSTR 6⇒ VSTL

i1 j0 F-VAL P-Value i2 j2 F-VAL P-Value

6 1 8.5053 0.0036*** 2 9 80.9980 0.0000***

H0:PEXR 6⇒ PSTR H0:PSTR 6⇒ PEXR

i1 p1 F-VAL P-Value i3 p3 F-VAL P-ValueG

6 18 1.2378 0.2210 1 1 11.2113 0.0009***

H0:VEXL 6⇒PSTR H0PSTR 6⇒ VEXL:

i1 g1 F-VAL P-Value i4 g4 F-VAL P-Value

6 29 1.3231 0.1116 2 12 1.9100 0.1483

H0:PEXR 6⇒ VSTL H0:VSTL 6⇒ PEXR

j2 p2 F-VAL P-Value j3 p3 F-VAL P-Value

9 26 0.6961 0.8713 4 1 0.5375 0.7082

H0:VEXL 6⇒VSTL H0:VSTL 6⇒VEXL

j2 g2 F-VAL P-Value j4 g4 F-VAL P-Value

9 4 5.0614 0.0005*** 18 12 1.9223 0.0110**

H0:VEXL 6⇒ PEXR H0:PEXR 6⇒ VEXL

p3 g3 F-VAL P-Value p4 g4 F-VAL P-Value

1 5 1.8131 0.1069 3 12 3.3175 0.0192**

(1) ***� **� * }�[ýÊ 1%� 5%� 10% í®Ä-éO�

(2) ]ô‚bâ|×]ô‚b 36 ‚2,%â AIC £ BIC 8ÑÄ†²¦|_]ô‚b�

29

第五屆全國實證經濟學論文研討會
The 5th Annual Conference of Taiwan's Economic Empirics



[ 3: õ„‰b{Ïí BDS �ì!‹

™Ìcq: ó�Ö/Ìø}º (i.i.d)

‰b{Ïá ��¡b (e) &�¡b (m) Z �ì (BDS/SD)

$Ñ{0 (PSTR) 0.5 2 2.7948 ∗ ∗∗

0.5 4 83.2261 ∗ ∗∗

0.5 8 17.2690 ∗ ∗∗

0.5 11 16.7140 ∗ ∗∗

0.5 12 −3.4410 ∗ ∗∗

0.5 13 −2.9040 ∗ ∗∗

0.5 14 −2.4972 ∗ ∗

0.5 15 −2.1429 ∗ ∗

0.5 16 −1.8650∗

0.5 17 −1.6178

0.5 36 −0.1671

$>q¾ (LVST) 0.5 2 5.1051 ∗ ∗∗

0.5 4 −16.6148 ∗ ∗∗

0.5 6 −6.0486 ∗ ∗∗

0.5 8 −2.7335 ∗ ∗∗

0.5 9 −1.9126∗

0.5 10 −1.3704

0.5 36 −0.0017
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[ 3: õ„‰b{Ïí BDS �ì!‹ (/)

™Ìcq: ó�Ö/Ìø}º (i.i.d)

‰b{Ïá ��¡b (e) &�¡b (m) Z �ì (BDS/SD)

−0‰�0 (PEXR) 0.5 2 24.9715 ∗ ∗∗

0.5 4 77.3048 ∗ ∗∗

0.5 8 1573.2050 ∗ ∗∗

0.5 9 3618.2660 ∗ ∗∗

0.5 10 −1.6789∗

0.5 12 −1.0430

0.5 24 −0.0812

0.5 36 −0.0072

−>q¾ (LVEX) 0.5 2 1.6380

0.5 3 0.0974

0.5 4 −2.4657 ∗ ∗∗

0.5 5 −0.0386

0.5 6 −12.6458 ∗ ∗∗

0.5 8 −7.4103 ∗ ∗∗

0.5 14 −2.4300 ∗ ∗

0.5 15 −2.0867 ∗ ∗

0.5 16 −1.8227∗

0.5 17 −1.5953

0.5 20 −1.0846

0.5 36 −0.1660

(1) Uà%™Ä“(íå�-, ��¡b eqìÑ 0.5σ,7 σ=1�

(2) ***� **� * }�[ýÊ 1%� 5%� 10%í®Ä-éO, w@äM

}�Ñ ±2.24� ±1.96 ¸ ±1.645�
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[ 4: Ý(4 Granger Ä‹É[�ì!‹

H0:VSTL 6⇒ PSTR H0:PSTR 6⇒ VSTL

Lx = Ly TVAL P-Value TVAL P-Value
1 −1.0078 0.5031 0.9417 0.1732
2 −1.0141 0.5056 0.5734 0.2832
3 0.4609 0.3325 0.5606 0.2876
4 1.9508 0.0256** 1.5680 0.0585**
5 10.2149 0.0000*** 0.4564 0.3241
6 9.0798 0.0000*** 0.2286 0.4096
7 8.2121 0.0000*** 0.0000 0.5000
8 7.4568 0.0000*** 0.0000 0.5000

H0:PEXR 6⇒ PSTR H0:PSTR 6⇒ PEXR

Lx = Ly TVAL P-Value TVAL P-Value
1 0.4066 0.3421 1.4150 0.0785*
2 0.7909 0.2145 1.7574 0.0394**
3 0.9725 0.1654 1.7822 0.0374**
4 0.9947 0.1599 1.6449 0.0500**
5 1.2559 0.1046 1.6120 0.0535*
6 0.9014 0.1837 1.5052 0.0661*
7 1.4075 0.0797* 0.4396 0.0750*
8 1.5761 0.0575* 1.3989 0.0809*

H0:VEXL 6⇒ PSTR H0 :PSTR 6⇒ VEXL

Lx = Ly TVAL P-Value TVAL P-Value
1 0.0098 0.4961 0.1872 0.4257
2 0.1154 0.4541 −0.1467 0.5583
3 0.1449 0.4424 0.2456 0.4031
4 0.3988 0.3450 0.5507 0.2909
5 0.9441 0.1726 0.8960 0.1851
6 1.8326 0.0334** 3.5051 0.0023***
7 8.2121 0.0000*** 0.7997 0.2119
8 7.4568 0.0000*** 0.4665 0.3204
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[ 4: Ý(4 Granger Ä‹É[�ì!‹ (/)

H0:PEXR 6⇒ VSTL H0:VSTL 6⇒ PEXR

Lx = Ly TVAL P-Value TVAL P-Value
1 0.3989 0.3450 0.0828 0.4670
2 0.5746 0.2828 0.6158 0.2690
3 1.2655 0.1028 0.9976 0.1592
4 1.0836 0.1393 7.0655 0.0000***
5 0.4564 0.3241 5.5592 0.0000***
6 0.2286 0.4096 4.5920 0.0000***
7 0.0000 0.5000 3.7218 0.0000***
8 0.0000 0.5000 3.2343 0.0006***

H0:VEXL 6⇒ VSTL H0:VSTL 6⇒ VEXL

Lx = Ly TVAL P-Value TVAL P-Value
1 2.3514 0.4071 −0.0137 0.5055
2 0.4741 0.3177 0.4971 0.3096
3 5.1643 0.0000*** 4.0588 0.0000***
4 1.0623 0.1441 18.0196 0.0000***
5 0.4564 0.3241 6.6258 0.0000***
6 0.2286 0.4096 0.2311 0.0129**
7 0.0000 0.5000 0.7829 0.2169
8 0.0000 0.5000 0.4634 0.3216

H0:VEXL 6⇒ PEXR H0:PEXR 6⇒ VEXL

Lx = Ly TVAL P-Value TVAL P-Value
1 0.3395 0.3448 −0.0557 0.5222
2 0.4277 0.3345 0.0195 0.4922
3 0.6542 0.2565 0.4693 0.3194
4 1.1875 0.1175 1.0986 0.1360
5 3.1822 0.0007*** 2.1771 0.0144**
6 4.4807 0.0000*** 1.6710 0.0474**
7 3.7219 0.0001*** 0.8035 0.2108
8 3.2343 0.0006*** 0.4634 0.3215
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[ 5: å�óÉ£š�^‹�ì�|c

|c‡�ì¾ |c(�ì¾

‰b Ljung-Box Q(4)$l¾ F-test $l¾ |c_� Q(4)$l¾ F-test $l¾

PSTR 28.5027(0.2394) 3506850(0.0000) GARCH(1, 1) 26.6300(0.3220) 0.0225(0.9990)

VSTL 19.9394(0.7002) 23.5469(0.0000) EGARCH(1, 4) 7.6967(0.0028) 0.7235(0.5758)

PEXR 90.8986(0.0000) 29.2755(0.0000) EGARCH(1, 2) 27.8917(0.2646) 0.2786(0.8920)

VEXL 45.0785(0.0043) 2.2795(0.0000) GARCH(1, 2) 16.7853(0.8577) 0.4467(0.7749)
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[ 6: š�|c(Ý(4 Granger Ä‹É[�ì!‹

H0:VSTL 6⇒ PSTR H0:PSTR 6⇒ VSTL

Lx = Ly TVAL P-Value TVAL P-Value
1 −0.3668 0.6431 0.7301 0.2326
2 −0.5360 0.7040 0.6674 0.2522
3 −0.6849 0.7533 0.4820 0.3149
4 −0.7399 0.7703 1.0780 0.1405
5 −0.7836 0.7834 0.9148 0.1802
6 −0.4625 0.6782 0.7982 0.2124
7 −0.6207 0.7326 0.4339 0.3322
8 −0.7263 0.7662 0.6040 0.2729

H0:PEXR 6⇒ PSTR H0:PSTR 6⇒ PEXR

1 −0.1804 0.5716 0.3715 0.3551
2 0.4959 0.3099 0.3751 0.3537
3 0.2415 0.4046 0.4399 0.3299
4 0.3078 0.3790 0.1843 0.4268
5 0.3064 0.3796 0.0440 0.4824
6 0.3871 0.3493 0.1501 0.4403
7 0.4862 0.3133 0.1909 0.4243
8 0.6414 0.2606 0.2379 0.4059

H0:VEXL 6⇒ PSTR H0PSTR 6⇒ VEXL:

Lx = Ly TVAL P-Value TVAL P-Value
1 −0.4319 0.6671 0.0178 0.4929
2 −0.4986 0.6909 −0.1782 0.5707
3 −0.5929 0.7233 −0.2045 0.5810
4 −0.4586 0.6767 −0.2879 0.6133
5 −0.5583 0.7116 0.1096 0.4563
6 −0.2444 0.5965 −0.2191 0.5867
7 −0.5126 0.6958 −0.4624 0.6871
8 −0.5775 0.7182 −0.6575 0.7445

35

第五屆全國實證經濟學論文研討會
The 5th Annual Conference of Taiwan's Economic Empirics



[ 6: š�|c(Ý(4 Granger Ä‹É[�ì!‹ (/)

H0:PEXR 6⇒ VSTL H0:VSTL 6⇒ PEXR

Lx = Ly TVAL P-Value TVAL P-Value
1 0.4351 0.3312 −0.0158 0.5063
2 0.3880 0.3490 −0.2397 0.5947
3 0.1029 0.4950 −0.1680 0.5667
4 0.1822 0.4277 0.0495 0.4803
5 −0.0772 0.5308 −0.0857 0.5342
6 −0.2000 0.5791 0.1331 0.4471
7 −0.2079 0.5824 0.0018 0.4993
8 −0.4963 0.6625 0.0946 0.4962

H0:VEXL 6⇒ VSTL H0:VSTL 6⇒ VEXL

Lx = Ly TVAL P-Value TVAL P-Value
1 0.0046 0.4962 −0.3230 0.6267
2 0.1701 0.4325 −0.4132 0.6603
3 −0.0455 0.5182 −0.1740 0.5691
4 −0.2630 0.6037 −0.6893 0.7547
5 0.1318 0.4476 −0.2333 0.5923
6 0.4932 0.3109 −0.3230 0.6267
7 0.0127 0.4949 −0.4630 0.6783
8 −0.2507 0.5990 −0.3724 0.6453

H0:VEXL 6⇒ PEXR H0:PEXR 6⇒ VEXL

Lx = Ly TVAL P-Value TVAL P-Value
1 0.1314 0.4477 0.6723 0.2507
2 0.1234 0.4509 0.0615 0.4755
3 0.1033 0.4589 −0.0282 0.5112
4 −0.0198 0.5079 0.4081 0.3416
5 −0.0580 0.5231 0.2356 0.4069
6 0.0567 0.4774 0.4719 0.3185
7 0.0001 0.5000 0.2479 0.4021
8 −0.0100 0.5040 0.4108 0.3406
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[ 7: Ä‹É[�ì!‹�c

O[ýÄ‹É[A�X[ýÄ‹É[.A

VSTL ⇒ PSTR PSTR ⇒ VSTL

(4Ä‹É[ O O
Ý(4Ä‹É[ O O
|c(Ý(4Ä‹É[ X X

PEXR ⇒ PSTR PSTR ⇒ PEXR

(4Ä‹É[ X O
Ý(4Ä‹É[ O O
|c(Ý(4Ä‹É[ X X

VEXL ⇒PSTR PSTR ⇒ VEXL:

(4Ä‹É[ X X
Ý(4Ä‹É[ O O
|c(Ý(4Ä‹É[ X X

PEXR ⇒ VSTL VSTL ⇒ PEXR

(4Ä‹É[ X X
Ý(4Ä‹É[ X O
|c(Ý(4Ä‹É[ X X

VEXL 6⇒VSTL VSTL ⇒VEXL

(4Ä‹É[ O O
Ý(4Ä‹É[ O O
|c(Ý(4Ä‹É[ X X

VEXL ⇒ PEXR PEXR ⇒ VEXL

(4Ä‹É[ X O
Ý(4Ä‹É[ O O
|c(Ý(4Ä‹É[ X X
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