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¿b

�−„Vš�í�‘²Vu\�£I’×VFÉ·íñ™, 7«ÉË–W\Í%�}F)`í

��−�²N™� (¨�älN™D°vN™) D ��−úµ]U� Nb, u\�\µlW¸þ}×V

I’¡5í3b;W� Ä¤, %�}F)`í®�%È�−N™, u´?DÄüËã¿«É„Ví�

−�², AÑ%Èç6� \�œÉ¸øO×VFÉ·íÿõ� …díñíÿu‡ú%�}F)`íä

lN™5®_,ñCÀ¢‰b, Ç,wúk«É�−š�íã¿?‰� Bbíl‚à Granger F

T|íf$(4Ä‹É[�ìj¶ªWõ„«n, êÛ×¶MíälN™‰b¸«Éí�−š�¬

˙íüæÊ(4íÄ‹É[, Ou¬ íd.·N|�−š�x�.ú˚CÝ(4íÔ4,¥¶Mí

Ä‹É[u(4�ìj¶FÌ¶�ð|Ví� Ñj²,Hí½æ, Bbªø¥‚à Hiemstra and

Jones FT|íÝ(4Ä‹É[�ìj¶ªW«n, …díõ„!‹6êÛ¶}íälN™‰b°

væÊÝ(4íÄ‹É[,¥_!‹¿Öú„V�−�‘ªWã¿v,Ý(4WÑFH[ím7u²

µÀPF.?�eíøá½bÄÖ�7…dõ„!‹FÇ¦|í’eÝ(4m7, @�Œkþ}×V

ã¿„V�−í�‘�

ÉœÈ:älN™� �−�=� BDS �ì�Ý(4Ä‹É[

JEL }éHU: C12, E32
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1 ‡k

Ì�uøO¬Ví¾‘� lzlå, Cu�¼íI’²µ¸\�\µíd•DlW, Ì¿§�−‰�

í	à, Ä¤ÄüËã¿«É„Ví�−�²£ú�−�=í�~õ� �−Ø"‚� Yò‚íwì,

˛AÑ%Èç6� \�œÉ¸øO×VFÉ·íÿõ� 7oÊ 1930 �˝¬, 1ÅÅð%Èû˝�

(National Bureau of Economic Research, NBER) ÿ˛%�
7øP™ÄD˙å)`®��−

N™, àJwì1Åí�−�=�~õín‚, %Èùðç66;W NBER íF)`í�−N™�

ZœÃãí%ÈÜ�¸l¾j¶, ı�?DÄüËwì�−í�~õ� �=íVÄ¸š�êÞí*�

ÄÖ�

7Ê«ÉË–, ñ‡uJW\Í%È�qãº} (�˚%�}) ì‚Ët0 ��−�²N™�(¨�

älN™D°vN™) D ��−úµ]U� Nb, TX\�\µlW¸þ}×VI’TÑ²µ¡5¸

‡ií3bYW, ;W%�})`í ��−�²N™� D ��−úµ]U�, ×_,ª}ÑÀ¢4¸õ

”4N™, 1/øÓg,Ù0¸%ÈAÅ0�Ñ¡5’e,ÇÕÊwì�−�²íälN™,¨Ö7

�`¨“hQ¿ÀNb‰�0�� �`¨“©A©~�Ì	v���½É|¨M‰�0�� ¸ �«ÉË–�ê

�ÎÞ	��û_õ”Þ‰b, £À¢Þ‰b �ŒÞX#M1b‰�0�� �$gNb‰�0� ¸ �R»

ÓgNb‰�0�� Ä¤, BbªJó]%�}Ê)`%ÈN™v, ˛%5¾ƒÀ¢N™Dõ”ÞN™

ª?¥@.°í%Èm7, Ou.ª´wíu, ¤ø)`j¶ºÿˇ%ÈÜ�¸l¾j¶í!� (Š

²��ô�o, 1993)�

ku¡�ÊÅqÕrÖû˝�−�=ÔHíd.,þt‚à®�(4¸Ý(4_�«n�−�=

íÉ:4, wì�−�=í�~õ, Cuû˝`§ƒÕÊ§Uí¥@� Ê�−:!íõ„û˝jÞ,

Aoki (1992) Z‚àÏÏ^£_�}&1� n� ,úÅÈí�−�=É:4,7êÛ3b	“Åð�

−È„.�°¥íÛï� de Brouwer and Romalis (1996) JÅ¬F)×ß“’e}&1� çß“

�−íÉ:˙�,7�ç¹ú}5ùß“D1Å�−•‘�ò~íÉ:� Ä¤, Àq�ò/†��2”

(2002) ‚àÏÏ^£_�, }&Åq©Aß|D1� nsÅÈíÅ‚Ì©DÅ‚Ì©Ds‚�G|
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cWÑ, 1ô. Pesaran and Shin (1998) T|í§U¥@ƒb (impulse response function),

}&.°§UVÄú«Éß|íóÉ˙�� Stock and Watson (1989,1991) T|í�GÀÄä_

� (dynamic factor model), àJ¦³�−�=2‰bÈíu°š� (co-movement), 1 7Åq

íŠ²�¸ô�o (1993) Z‚àvj¶«n«Éí°v¸älN™ú«É�−ã¿í[Û�

ÊÝ(4_�}&íd.2, Hamilton (1989) T|íïªÚ�²_� (Markov switching

model), ‚à_�2í��œ0 (transition probability), �š�−�=Ü�2F#|íÝú˚4

(asymmetry) ÔH, wwì|í�−�~õ?D1Å NBER t0í�−�=n‚Ý�ó¡� .¤

5(,rÖç6, à Durland and McCurdy (1994), Ghysels (1994), Lahiri and Wang (1994),

Filardo (1994) £ Layton (1998) ‡C(.Ë‚à[ ïªÚ�²_�2í��œ0Ñ	ìíc

q, UwÓvÈ7‰æ (time-varying), �¤Œkã¿1Åí�−�~õ� Kim and Yoo (1995),

Chauvet (1998) £ Kim and Nelson (1998) !¯ Stock and Watson (1989,1991) T|í

�GÀÄä_�¸ Hamilton (1989) íïªÚ�²_�, �ZïªÚ�²ÀÄä_� (Markov

switching factor model),Î7ªJ°v¦³�−�=2Ýú˚¸u°š�WÑ, yAŠËwìD

ã¿1Å�−�=í�~õ�7ÊÅq‚àïªÚ�²óÉ_�«n«É�−�=íd.2, ªJ¡

5Š²�� ô²Ë� �2” (1998), Huang (1999), Chen and Lin (2000a,b) , �=}� �2”

(2001), Chen (2001) ¸ÏDQD�2M (2003)��

�à¬ íd.·N|�−š�x�.ú˚CÝ(4íÔ4,7¥¶MíÔ4u(4_�FÌ¶

�š|Ví, Ä¤n�BVBÖíÝ(4_�%â.°íhôi�Cul¾j¶, �J}&,ñv

Èå�í.ú˚4� 7.°k¬ íd.‡ú�−�=íÉ:4Cu�−�=í�~õwì�‡æ

í«n, …d‡ú�−�‘ã¿?‰VTÑ~pí½õ, «nälN™‰bú«É�−�‘íã¿?

‰� Bbíl‚àf$í(4 Granger Ä‹É[�ìj¶, �ì®älN™‰bu´uxeäl

«É�−�‘í?‰, Ou�−š�WÑÖx�Ý(4íÔ”,¥¶}íWÑu(4_�FÌ¶…•

í, Ä¤BbQO‚à Hiemstra and Jones (1994) FT|íÝ(4Ä‹É[�ì¶ªWõ„}

1¥u Lucas (1977) #|í:��−�=2í½b,ñ‰bR×v�‘íš�, D GNP š�u°‰�íÛï��
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&�KJüõæÊéOíÝ(4WÑ, †ÈQXM7ïªÚ�²_�,Æ§ABc¦_� (threshold

autoregressive model), �Ë�²ABc¦_� (smooth transition autoregression model)

�Ý(4_�Êk�−š�Ô4«n,í£ü4� …díõ„!‹FÇ¦|í(4CÝ(4Ä‹É

[m7, @�Œk%Èç6� \�œÉ¸øO×Vã¿„V�−í�‘�

…díqñé§à-: �ù�‚à�qíÇ$}&, º¯óÉívÍ’eTX1„,zp«Éä

lN™ÄÑ°v¨ÖÀ¢ÞDõ”Þ‰b,7wÊó°í�−ÕG-ª?�óæ•‘,7�Öäl‰

bÎ7	v‰b[Û.püÕ, wìí®‰b@vÑß�−�=‰b (pro-cyclical), 2 OuÇ$2

[Û|óæí•‘,ºª?¨Awì«É�−�~õíã¿, ßÞ.Gí	à� �ú��Ü…dFS

àíõ„_�£�ìj¶:¨�‚àABc¦ä³_� (vector autoregressive model, VAR),(

4í Granger Ä‹É[, BDS �ì£Ý(4íÄ‹É[�ì��û�Ñõ„!‹,�ü�Ñ…d!

��

2 «ÉälN™Dd.�è

2.1 älN™í)`DŠà

��−�²N™� 2íälN™u%�}%âW\Í%�}�W\Í3lT�‹\¶$lT� 2ÛÁW

%ûT� «É„‰>qF£q\¶Ð���óÉ)`œÉTX�)7A,¨� �`¨“hQ¿ÀNb

‰�0�� �`¨“©A©~�Ì	v�� �½É|¨M‰�0�� �ŒÞX# M1b ‰�0�� �R»Óg

Nb‰�0�� �$gNb‰�0� ¸ �«ÉË–�ê�ÎÞ	��þáõ”DÀ¢‰b, w‚šD)

`í’eVÄu;W%�}ß“�−|Œ� ÿ“D‹’$l§Ñ�ª|¨üq$l~Ñ�À¢$l~

Ñ� ,
„‰–”¸Ð�~“�N™�|ŒD~…, løFÊÕƒí®_áñ}�T��4í|c,

yl�_�å�íhôMD,_~ªœ5‰�0,J’e2F�hôM×kÉSú˚‰�0,J|Û

2ß�−�=H[‰b (àÿ“)Dõ”%ÈAÅ0È�O£²í?¥?�íu°š��‘�
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ŠMCuÉ†S�À‰�� 3

Ê¨�älN™D°vN™øÍ�íóÉ%ÈN™ˇFZAí ��−�²N™� 2, älN™¦

�äl%ÈAÅ0‰“, Ä¤%�àV¿tcñ%Èí�²8$, uã¿„Ví%È•²,|�^í

$lN™, ?˚ÑlWN™� Ê@à,, �øälN™©/,¯ (-±) ú_~eÑ�−+` (-±)

í™�, ¡�Víû˝éý, çälN™-± 1∼2 _ì}ª, /š�qBý�øšíZAáñ-±

v, [ý�−�î� Bbø˛9l%¬AÍúb�²F�’eú`vÈå�Ç$ (¡©Ç 1), hô®

_‰bvÈ�‘ÇªJêÛ, °v¨ÖÀ¢ÞDõ”Þ‰bíälN™, Êó°í�−ÕG-×Öb

íN™Ì�²,í•‘,7DÅqÞß„ç�O£²íÉ[, Ä7�‡k2FTƒíß�−�=Ûï

êÞ, O�Ì	v‰b¸«ÉË–�ê�ÎÞ	‰�0DÅqÞß„ç5È, ÊÇ$,ºÌpéíÉ

:4�

Q-VÊÇ 2 2, Bbú`|®�älN™‰bíAÅ0¸‰�0ívÈ�‘Ç, ‚àÇ 2 í

(a) ÅqÞß„çAÅ0H[õ”%ÈAÅ0í�H‰b, Ç 2 2í (b)∼(h) †H[®älN™‰

bí‰�0, J®_áñT–�4íÇ�}&, WàÊ 1973 ¸ 1979 �F
êísŸù“·œ, .Ø

êÛÊÇ 2 í (a) ÅqÞß„çAÅ0D (c) ½É|¨M‰�0�(e) ©A©~�Ì	v‰�0�(f)

R»ÓgNb‰�0�(g) $gNb‰�0�‰b, Ê�øŸù“·œ2, Ì�×Ù�í«¢, 7×Ö

bíälN™6¥ø7�−Yòí9õ, 1/Ê 3∼6 _~íäl‚, l(êÞ3§í'òÛï, ó°

í, Ê�ùŸù“·œêÞ5‡,älN™?�«¢í²-•‘, 1/oÊ 3∼6 _~‡ÿ˛%¥ø7

�−«¢í9õ� 7Ê 1987 ∼ 1988 �È, À¢4N™[Û|«É�−¬ÏíÛï, ¢âk«ÉÎ

çÕü|�, ‹,ÛWS¦«ÞîM¯MíÕ−\µ, U)×¾Õ’D �ÏÂ� ÃpÅq, ÅqŒÞX

#×ÙAÅ, 
Ò’Àí 
U)Åq$
DlËß
Òg�“Ù,7éý%È×Û¬��37�™

Ç“íÕ”, ¥h, õ”Þí‰bÊ¥¨vÈ[ÞM�7/š�Âò, Ä¤, Ê¥¨‚Èq, À¢Dõ

”‰bºD%ÈAÅ0È, �.ø_ím7[ÛWÑ� 4

Í7ÿÇ$}&, %�})`í®áälN™N˛üõxe¥ø�−�‘íälŠ?, Ouÿˇ

3Ì�Nb)`j¶~è6¡©â%�}%Èû˝}F)�í«É�−N™~…�
4ÊÀ¢älN™Dõ”älN™m7u´ø_ín�, è6ª¡©ÏDQD�2M (2003) í�O�
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#7�‰í�çj¶XM®_älN™u´üõälkõ”%ÈAÅ0, Ä¤, …dQOlÿÅqÕ

û˝älN™D�−�=ÈÉ:4íóÉd., lT�Àí�èDcÜ,7(yTXœÑÃãí$l

j¶íTÑð„�

2.2 óÉd.�è

A*úÉ�˝¬,1ÅÅð%Èû˝�)`®��−N™, àJwì1Å�−�=íVÄ¸š�êÞ

í*�5(, ÊýÉ�˝¬, «ÉË–�−�²N™í)`6â%�}ÑÄ@çv«Éí%Èê�7

Çá�’eíÊÕDcÜ, A¤5(, Z�óçÖíç6�¤Çáû˝�−Ø"Cu«¢íŸÄ� �

−�=í�~õCuû˝`§ÕV§Uí¥@,7…dÊ…ü�2, ÿ�−�=2íõ”%ÈAÅD

�−�²N™É:4íû˝‡æ, MøTÅqÕd.n�DcÜ�

¬ J(4_�û˝,ñ%È‰bíd.óçíîó, û˝ä�Cu,ñ‰bí²¦yuüIÿ

Æ, McGough and Tsolacos (1995) ø,ñ’eT �‘íTÜ(,%âdiÞí’e!Z2)

ƒõ”%ÈAÅ0ú	“�lDlËßxäl^‹� Kunfong and Yong-Yil (1997) }&ÚÅÊ

1970 B 1991 �Èí®á,ñN™íÉ:4,7)ƒª|¨MDŒÞX#ÑälN™, Óg®Ä˘

kr(N™, w2´|¨Mälk%ÈAÅ0�ú�� Hayo (1998) ‚à Granger Ä‹É[�ì

«nr_ 14 _Åð, ®ÅŒÞX#úß|íüõæÊälÉ[, 7¶MÅð6xeŒÞDß|í¥

—^‹� Martinnez (1999) ‚à3AM}&¶, l¾¦|ú$
Ñ{œx	àíú_‰b, ª7Ñ

pc¦_�2ªW$lR�, <ÕíêÛÓ‹¾‘6ÓgNb‰�0J£Å¬F)AÅ05(, cñ

j„?‰6TòrÖ�

ÊÝ(4_�}&íd.2, Hiemstra and Kramer (1993) ‚àÝ(4 Granger Ä‹É[

«n,$�Ñ{0 (aggregate stock returns) D,ñbÖ (macroeconomic factors), êÛx

älN™Š?í,$
Ñ{0D%ÈAÅ0È,Î7(4 Granger Ä‹É[Õ, þ�(4_�FÌ

¶^|ƒíÝ(4ÔH� Jaditz and Jones (1992) ?êÛR»ÓgNb£¾‘6ÓgNbÈ°š

x�Ý(4Ä‹É[, °vyxeÝ(4í¥—^‹,¥6éý¤s‰bÊ(4_�CrÉhôí|
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/‰búÇø‰bª?xälíÔH, OuÊÂ²íÄ‹É[�ì,(4_�ZÌ¶êr…å‰bÈ

í’eÔ4� ÇÕ, Êã¯älN™ (composite leading index, CLI) Dõ”%ÈAÅ0ÈíÉ

:4íd., 5 Camacho and Perez-Quiros (2002) ílUà VAR _�û˝1Å�−2í CLI

D GDP 5ÈíÉ:4, 5(ªœ²¾�Ë�‰c¦_� (vector smooth transition regression,

VSTR),!Z�²_� (switching regimes model) ¸ Probit�_�, °š6)ƒ1Åí CLI ü

õx�äl�−•«íN™4<2�

BkJälN™û˝Åqû˝�−�=íd.2, ˜_� (2002) ‡ú$
� ŒÞ
Ò� `‰


Ò�−
û_À¢
Ò, Uà Granger Ä‹�ì� §U¥@ƒb� >ŒóÉ[b}&�j¶, V«n

J,û_À¢‰bD%ÈAÅ5ÈíÄ‹É[�älr(É[, �ì!‹éýû_À¢‰bú%ÈA

Åîx�älí Granger Ä‹h1� Š×� (2003) ‚àuc¯}&�D(4 Granger Ä‹É[

�ì‡ú«É$gNb� «É£1ÅälN™�D«É£1Å°vN™˛¤È,älCr(8$ªW

É:4û˝, )ƒälN™25`¨“hQ¿ÀNb� lËß�ºC~Þ	�D`¨“º	©~	T

b, % Granger Ä‹�ìêÛ„xälÉ[, ˛Ü wälN™5%È<°, @AälN™qñ2

xÎ, Í7,vd.cÿ(4 Granger Ä‹É[¶MT«n, %%ª?�I7’eíÝ(4Ô4�

3 õ„j¶

Ê…�³, ø�ÝË�Ü Granger (1969)(4Ä‹É[�ì, Brock,Scheinkman,Dechert and

LeBaron (1996) BDS �ì, ¸ Baek and Brock (1992) £ Hiemstra and Jones (1994) íÝ(

4Ä‹É[�ì�

5ã¯älN™×Ölø®_N™lT™Ä“, yY®Åv8íÕ”#8.°í�½7)„|ã¯älN™, ®Å)

„�−�=N™í Aáñ.`ó°, Wà1ÅíälN™áñÑ Average workweek in manufacturing, Initial
claims for unemployment insurance, New orders for consumer goods, Vendor performance, New orders
for capital goods, New private housing units authorized by issuance if building permits, Changes in
unfilled order for duable goods, Prices of raw materials, Index of stick prices for 500 common stocks,
M2 Money stock, Index of consumer expectations� 11 _áñ�
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3.1 (4Ä‹É[�ì

Granger T|Jã¿?‰u´Ó‹íhõVì2‰bÈíÄ‹É[, ì2Ñ:

F(Xt|It−1) = F(Xt|(It−1 − YLy
t−Ly

)), t = 1, 2, . . . , (1)

Ê (1) �2, {Xt} ¸ {Yt} ÑÂ‰¾(4Óœ¬˙ (bivariate linear stochastic process) FßÞ

50ìb�, {It−1} Ñw t − 1 ‚Èím7Õ¯, Ä¤Bbªe F(Xt |It−1) Ñ Xt ‰b#ì {It−1}

m7Õ¯-í‘Kœ0}º,7 YLy
t−Ly

ª˚ÑË� Ly ˛ÈÅ�í Yt ‰b5m7Õ¯,D XLx
t−Lx

u

° ¯A {It−1}m7Õ¯� J (1) �.A
, Bbªz¬ í Y vÍ’e�Œkã¿ÛÊC„Ví

X ‰b, ?¹ Y ú X � Granger Ä‹É[�

ó°í,5?-�:

F(Yt|It−1) = F(Yt|(It−1 − XLx
t−Lx

)), t = 1, 2, . . . , (2)

J (2) �.A
, Bbªz X ú Y � Granger Ä‹É[, 6ÿu X vÍ’e�Œkã¿ÛÊC„

Ví Y ‰b� 7ç (1) ¸ (2) �Ì.A
,7�Â²Ä‹É[ (two-way causation) íÛï, ?¹

Y ú X � Granger Ä‹É[/ X ú Y � Granger Ä‹É[, Y ¸ X ívÍ’e�Œkã¿Û

ÊC„Ví X ¸ Y, Êd.,˚Ñ¥—É[ (feedback) �

J Granger (1969) ì2ís‰bÈíÄ‹É[, Sim (1980) TX7�q¿ìÄ‹É[íj¶,

5?ø_ùjí²¾ABc¦_� (vector autoregression, VAR) :

Xt =
p

∑
i=1

αiXt−i +
q

∑
j=1

β jYt−j + µt, (3)

Yt =
r

∑
k=1

γkXt−k +
s

∑
l=1

δlYt−l + νt, (4)

� (3) ¸ � (4) 2, µt � νt Ñsó�Ö
5ß×á, wœ0}º}�Ñ µt ∼ iidN (0, σ2
µt) ¸

νt ∼ iidN (0, σ2
νt
) , Dk�ì Y ú X � Granger Ä‹É[í™Ìcq¸ú
cqª[ýÑ:
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1. HA
0 : β j = 0, j = 1, 2, . . . , q

2. HA
1 : β j 6= 0, j = 1, 2, . . . , q (β1, β2, . . . , β j,Bý�ø.ÑÉ)

J‡" HA
0 í™Ìcq, †ª)ƒ Y í¬ vÍm7úÛÊí X �éOí(4ã¿?‰, ¹ Y ú

X � Granger Ä‹É[� °Ü, Ê HB
0 : γk = 0 í™Ìcq-, J)ƒ‡" H0 í!‹, †ª)ƒ

X í¬ vÍm7úÛÊí Y �éOí(4ã¿?‰íR�, ?¹ X ú Y � Granger Ä‹É[;

Ê HA
0 ¸ HB

0 -,J‡"w™Ìcq, BbªzÂ²Ä‹É[ (bidirectional causality) æÊ�

3.2 BDS �ì

Ê…�³, Bbø 2.1 ü�íABc¦ä³_� (VAR model) 2íF�’eÈí(4É[�Î,

Í(øF)í{ÏUà BDS �ìªWÝ(4É[�ì, �J�ìå�óÉ4£u´x�Ý(4í

!Z� ¦�ã$Í$í}&âl�wóÉ&�Çá, ÄÑ…x�l�ñq£SšÜ�XMíÔ4,7

BDS �ì?uJ¤xÍÑ!�,qlÑ�šÓœvÈå�F¿Rí�G� 6

Brock, Scheinkman, Dechert and LeBaron (1996) T|í BDS �ìu‚àÌ‚b¶ (non-

parametric statistical) V}&ó�Ö
1£Ìø}º (i.i.d) ívÈå�’e, ‚à Anderson,

Arrrow and Pines (1988) £ Brock (1988) íZ;, y»º Brock, Dechert and Scheinkman

(1987) ql|íÌ‚b¶, yªø¥ZG7A BDS �ì, J�ìvÈå�’eíÝ(4�G_��

5(‚à Gressberger and Procaccia (1983) Fê�|íóÉ	} (correlaion integral) í–

1, ì2 xt Ñœ0ò�ƒb f FÓœßÞ|ívÈå�Ñøìb¾, F$A m&ä³ (m-histories)

Ñ 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)) (5)

6Huang (1991) ‚àÝ(4�GÉ[«nÀ¢
Òíd.2Tƒ: �Qï�ã$Í$ªßÞ|éNëÇßíÓœb

W�G, Ä7¿R’eöõí…”, ]%%Ê\ÏwÑÓœí8”-, wÝ(4�Gí9õ\¿R7.Ag, «wòäí

,ñ‰b (à$�Ñ{0) ª?ßÞéNQ&�íã$Í$��
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w2,Tm = T − m + 1, Iε(xm
t , xm

s ) ÑN™ƒb (indicator function)�

Iε(xm
t , xm

s ) =











1 à‹‖xm
t − xm

s ‖ ≤ ε,

0 wF8”.

‖xm
t − xm

s ‖ = max
i=0,1,...,m−1

|xt+i − xs+i| < ε (6)

Ä¤, óÉ	}u¿¾ÊÔì m&-,’eÈíÏÊük ε2F� ¯íª0, † T ‚vÈå�

í BDS$l¾ªì2à-:

BDSm,T(ε) = T
1
2 [Cm,T(ε) − C1,T(ε)]/σm,T(ε) (7)

Ê (7) �2,T uš…b, ε uL<²ìíHÜ¡b, σm,T(ε) †Ñú@Ôì m &-íš…™ÄÏ, Ä

¤ BDS �ìÑ‚à m ‚Èí’e2, Aú’e5ÏükÔì ε ¸ˇqx�ˇ�íÔ4, �J�š|

’eF¿R5ÝÓœí�G� 7

3.3 Ý(4Ä‹É[�ì

Brock (1991) wÑ‰bÈ�Ý(4É[æÊv, f$(4_�íã¿?‰ø}±Q,J5?øÝ(

4_�:

Xt = β Yt−L · Xt−M + µt, (8)

w2, Yt ¸ µt ó�Ö
/wœ0}º}�Ñ iidN (0, 1), β Ñw&,¡b, L ¸ M H[ôb 

�, âk Xt ¦²k Yt ¬ íM, Ä7Ê(4í Granger Ä‹É[�ì-, øßÞABóÉ[b

(autocorrelation) ¸>ŒóÉ[b (cross-correlation) ÌÑÉí#Ï, Ä7Q,7‰bÈíÉ:

4� âkf$í VAR _��Ìk(4íã¿?‰,º�I7Ý(4í^‹, Ä¤ Baek and Brock

(1992) ‚àÌ‚b$l¸óÉ	}í–1, T|Ý(4 Granger Ä‹É[�ì�

7¬ ÊªW BDS �ìv, .â9lsiíY$lÜ�²ì¶M¡b, Í7¥ª?²à7._çí¡bM, 7	à7

�ì‰� Ä¤ Kočenda (2003) T|ZG, fn²ì¡bvsi4Ë²ì¡bbM,7uîhË²Ïø–È, é’e…™

²ì²àœ7í¡bM, ø�ì?‰TB|òíø_bM�
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Baek and Brock (1992) ‚à˛ÈóY (spatial dependence) í–1, Ê {Xt} ¸ {Yt} 0

ìb�˛È2, vÈ t = 1, 2, . . ., ì2 m Ñ X ‰bíäl‚b,7 Xm
t H[â m _äl‚ÈF 

Aí²¾, XLx
t−Lx

Ñ Lx _r(‚ÈF Aí²¾, YLy
t−Ly

Ñ Ly _r(‚ÈF Aí²¾, †ªø�

(1) ZŸÑ:

Xm
t ≡ (Xt, Xt−1, . . . , Xt+m−1), m = 1, 2, . . . , t = 1, 2, . . . , (9)

XLx
t−Lx

≡ (Xt−Lx,Xt−Lx+1,...,Xt−1), XLx = 1, 2, . . . , t = Lx+1, Lx+2, . . . (10)

YLy
t−Ly

≡ (Yt−Ly,Yt−Lx+1,...,Yt−1), YLy = 1, 2, . . . , t = Ly+1, Ly+2, . . . (11)

J#ì mM, Lx ¸ Ly≥ 1, / e > 0, † Y ¸ X �Ý(4 Granger Ä‹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) (12)

Ê (12) �2, Pr(·) H[œ0, ‖ · ‖[ý|×¸b (maximun norm), FJ��˝jÑ#ì XLx
t−Lx

¸ XLx
s−Lx

Èí|×�×, £#ì YLy
t−Ly

¸ YLy
s−Lx

Èí|×�×Ìük e ím7-, Vã¿ Xm
t ¸

Xm
s Èí|×�×ük e ím7-FêÞíœ0,7��í¬jÑ#ì XLx

t−Lx
¸ XLx

s−Lx
Èí|×�

×, Vã¿ Xm
t ¸ Xm

s Èí|×�×ük e ím7-FêÞíœ0�

Ó( Baek and Brock Ñ7jZ (12) �í�ì, ø:¯‘Kœ0í$�ZŸÑÝ:¯‘Kœ0

íªM, w$�Ñ:
C1(m + Lx, Ly, e)

C2(Lx , Ly, e)
=

C3(m + Lx, e)
C4(Lx, e)

(13)

w2, C1(m + Lx, Ly, e)/C2(Lx , Ly, e) ¸ C3(m + Lx, e)/C4(Lx, e) }�H[ (13) �í˝¬j
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ú@í:¯œ05ªM, ©_¶}í:¯œ0ì2à-:

C1(m + Lx , Ly, e) ≡ Pr(‖Xm+Lx
t−Lx

− Xm+Lx
s−Lx

‖ < e, ‖YLy
t−Ly

− YLy
s−Ly

‖ < e ) (14)

C2(Lx , Ly, e) ≡ Pr(‖XLx
t−Lx

− XLx
s−Lx

‖ < e, ‖YLy
t−Ly

− YLy
s−Ly

‖ < e) (15)

C3(m + Lx, e) ≡ Pr(‖Xm+Lx
t−Lx

− Xm+Lx
s−Lx

‖ < e) (16)

C4(Lx, e) ≡ Pr(‖XLx
t−Lx

− XLx
s−Lx

‖ < e) (17)

Ê#ì m M, Lx ¸ Ly≥ 1 , / e > 0 -, J (13) �A
, † Y ¸ X .æÊÝ(4 Granger

Ä‹É[� yøóÉ	},l¾ (correlation-integral estimators) �H (14) ∼ (17) �ª):

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
, Ym+Ly

s−Ly
, e) (18)

C2(Lx, Ly, e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(XLx

t−Lx
, XLx

s−Lx
, e) · I(YLy

t−Ly
, Ym+Ly

s−Ly
, e) (19)

C3(m + Lx, e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(Xm+Lx

t−Lx
, Xm+Lx

s−Lx
, e) (20)

C4(Lx , e, n) ≡ 2
n(n − 1)∑ ∑

t<s
I(XLx

t−Lx
, XLx

s−Lx
, e) (21)

t, s = max(Lx, Ly) + 1, . . . , T − m + 1,

n = T + 1 − m − max(Lx , Ly)

Ê (18) ∼ (21) �2, I(X, Y, e) ÑN™ƒb (indicator function), à‹ ‖ X − Y ‖< e , †

I(X, Y, e) = 1, wF†Ñ 0 �

|(, ‚à (18) ∼ (21) �í:¯œ0,lM, BbøªªW (12) �í Granger Ä‹É[�ì,

Ê#ìÔì&�˛ÈmM, Lx ¸ Ly≥ 1, / e > 0 -, / {Xt} ¸ {Yt} sb�¯¯ Denken and

Keller (1983) cq5ìG, ÿóY4 (weakly dependent), £Rv4 (ergodicity), w}ºÑ-

�Fý:

√
n

[

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

C2(Lx, Ly, e, n)
− C3(m + Lx, e, n)

C4(Lx , e, n)

]

a
∼ N(0, σ2(m, Lx, Ly, e)) (22)
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w2, σ2(m, Lx, Ly, e) Ñ‰æb, §ƒ m, Lx , Ly, e 5	à�

4 ’ezp£õ„!‹}&

4.1 ’eVÄDzp

…dJ%�}F)`í ��−�²N™� 2íã¯älN™íþáälN™b�Ñû˝úï, 8 ¨�

�`¨“hQ¿ÀNb‰�0���`¨“©A©~�Ì	v���½É|¨M‰�0�� �ŒÞX# M1b

‰�0���R»ÓgNb‰�0�� �$gNb‰�0� ¸ �«ÉË–�ê�ÎÞ	� �õ”DÀ¢‰

b, ®‰bíŸávÈ�‘Ç£AÅ0Ç$cÜkÇ 1 £Ç 2,�

’eVÄÑ%�}ëjæÜ (http://www.cepd.gov.tw/index.jsp) £©~ì‚|�í �«

É�−N™� ‚…,’eíä0Ñ~’e� Ê@à,, �øälN™©/,¯ (-±)ú_~eÑ�−

+` (-±) í™�, ¡�Víû˝éý, çälN™-± 1∼2 _ì}ª, /š�qBý�øšíZ

Aáñ-±v,[ý�−�î� Bbø˛9l%¬AÍúb�²F�’eú`vÈå�Ç$ (¡©Ç

1) Ñº¯�’e�Gíõ”ÅqÞß„çAÅ0, 5(z®älN™‰b�²A�’e (©ú_~

¦�Ìb), TÑº__�íš…, š…‚Èâk®‰bí)`–ávÈí.ø_7�F.°, �<*

1960�ø�–, �<* 1982�ø�–, Oi¢‚ÈîÑ 2003 ��ù�� Bbø®älN™‰bí

Ì�š…‚ÈcÜk[ 1�

4.2 ’eTÜD}&

¬ 'Öíd.îN| (à Nelson and Plosser, 1982),,ñ‰b£À¢‰b%�æÊÝ0ì4í

Ô4,JòQªWõ„}&7.5?‰bÔ4v, ª?}ßÞ Granger and Newbold (1974) FT

8�−�²N™¨Öã¯älD°vN™, w2, älN™[W\Í%Èãº}ÑÄ@øÅçv%Èê�¼¨5\µ

ñ™F)²|5úµ]U, 7®N™5’eVÄâW\Í%�}� W\Í3lT� ‹\¶$lT� 2ÛÁW%ûT� «É

„‰>qF£q\¶Ð���óÉ)`œÉTX�
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|í �™cc¦� í½æ, Ä¤ÊªWÄ‹É[�ìí$lR�‡, Bblú_�‰bªWÀ;�ì�

9 hô®_‰bvÈå�Ç$ (¡©Ç 1 ¸ Ç 2), ªJêÛ®‰bæÊpéívÈ�‘, Ä¤BbJ

ÖvÈ�‘í Augmented Dickey-Fuller (ADF) íÀ;�ìªW‰b0ì4í�ì, w�ì!

‹cÜk[ 2� 10

ADF À;�ì!‹éý, ®älN™‰bÌÌ¶‡"xÀ;í™Ìcq, ?¹®å�×ÛÝ0

ìÔ4, Ä¤ÊªW®älN™å�D%ÈAÅ0ÈíÄ‹É[�ì5‡, Bb?ú‰bÈªWuc

¯�ì, ÄÑJ‰bÈx�uc¯É[, †®älN™b�JJ%¬Ï}TÜ(í’eªWc¦}&,

ÖÍfn7™cc¦í½æ, Ou¢ùêÇø_½æ—³�5?ƒ‰bÈª?x�Å‚Ì©É[�J

‰bÈæÊuc¯É[v, †Bb‚àÏÏ^£_�ªWÄ‹É[�ì; J‰bÈ.xuc¯É[,

†BbJÏ}í VAR _�ªWÄ‹É[�ì� …d2Bbø‚à Engle and Granger (1987) F

T|íù¼¨�ì¶ªWuc¯�ì,�ø¼¨l,luc¯c¦� (co-integrated regression),

�ù¼¨�ìw{Ïáu´Ñ I(1) å�, JÌ¶‡" I(1) í™Ìcq, †[ý‰bÈ.x�uc¯

É[, ¥5†H[‰bÈxeuc¯É[� BbJ ADF �ì¶ªW�ù¼¨�ì, .J Philips-

Ouliaris í�ìTÑ‡iu´æÊ(4uc¯É[íYW, w�ì!‹cÜk[ 3�

â[ 3 2ªø, Î7 �`¨“©A©~�Ì	v� Õ, wì®älN™‰b·b²Q§ I(1) í

™Ìcq, ?¹Q§Ìuc¯É[í™Ìcq� Bb)ƒ®älN™‰bDõ”ÅqÞß„çÈ.x

eÅ‚Ì©É[í!‹1.<Õ, ÄÑ9õ,älN™uŠ?Êkã¿%Èº�2ís‚‰“,7Ê

Harvey (1993) ídı6Tƒ, 1Ì#Ëí%ÈÄÖªJXMälN™DÅqÞß„çÈæÊÅ‚

Ì©É[� Ä¤%âuc¯É[�ìí!‹, BbÉ�Ên� �©A©~�Ì	v� Dõ”%ÈAÅ

0í(4Ä‹É[�ìv, UàÏÏ^£_�ªW,l, ‚àÏÏ^£áø‰bÈíÅ‚Ì©É[|

c�_�2, Jfn³Õ½bm7,7wì®älN™‰bD%ÈAÅ0íÄ‹É[, †‚àÂ‰¾

í²¾ABc¦_� (bivariate vector autoregressive model, BVAR)ªW«n�

9F�’e˛l%¬AÍúb�²�
10À;�ì~¡© Dickey and Fuller ( 1979, 1981 )�
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4.3 (4Ä‹É[�ì!‹

I Yt Ñ_�2ªhôƒí\j„Óœ‰bí‰�0, y%â‡øü�uc¯É[�ì!‹, Bbø

�õ”%ÈAÅ0� £ �©A©~�Ì	v�, JÏÏ^£_�ªW,l, à-�Fý:




Xt

Yt



 =





θ1

θ2



 Zt−1 +
p

∑
k=1





a(k)
11 a(k)

12

a(k)
21 a(k)

22









Xt−k

Yt−k



 +





µt

νt





wìDõ”%ÈAÅ0ÌÅ‚Ì©É[í®älN™‰�0£õ”%ÈAÅ0, †Hp‡ø�F�

Üíùjí²¾ABc¦_� (.ÖÏÏ^£á Zt−1 ) 2, w�ì!‹cÜk[ 4�

Ê[ 4 2êÛ, Êõ”älN™‰bjÞ, Î½É|¨M‰�0Õ, `¨“hQ¿ÀNb‰�

0� `¨“©A©~�Ì	v� «ÉË–�ê�ÎÞ	�H[õ”ÞíälN™‰bÌb²‡"Ì

Granger Ä‹É[í™Ìcq, ¥6<âO¥<õ”älN™‰bälkõ”%ÈAÅ0, ¯¯%

�}²¦í�−�²N™�Œk�−AÅíã¿, Ä7ÊÅq%Èê�í\µñ™�O#7�‰í

N™4<Ö� BbR�½É|¨Mú%ÈAÅ.xÄ‹É[íÜâ�ù: �ø, ª?uÄÑ«ÉÊc

_ÅÒ%È2, ²VrÆOü�Ç[í%ÈÔ4,Þúc_ÅÒ\%�²í	à, |¨Mq§FÅí

˝¬, Ä7Êc_Åqõ”Þíã¿?‰í[Û, ñq§wF%È×ÅF�ð,7Ì¶k}¥øÅq

�−š�í‰“� �ù, ½É|¨Mú«É%ÈAÅ0x�Ý(4íÄ‹É[, 7¥¶}íÉ[Ì¶

�â(4íÄ‹É[�ìj¶�¿|V�

ÇÕ��íu,`¨“hQ¿ÀNb‰�0� «ÉË–�ê�ÎÞ	£½É|¨M‰�0�áñ,

?§õ”%ÈAÅ0í	à, 7`¨“hQ¿ÀNb‰�0¸«ÉË–�ê�ÎÞ	yDõ”%È

AÅ0È, ×Ûó�	àí¥—É[, ¥ø%ÈíAÅúkõ”Þ?x�#Ëí:�4� N¬�Àí

‹§ŸÜ (accerlation principle) , Ì�\�ÀPCu¬ÈI’×V, ÊÞú�−õßíã‚-Ü,

ª?TX7`¨“Ø�Cu¬ÈI’íÓÄ, _U%ÈíAÅ��õ”ÞAÅí[Û,7Ê|¨Mí

‰�0jÞ,%È�−í|�ê�ª?U)rÖ ˝Õ�íß“, ÊÅq�−,±í£Þ	à-,ª

7�ß�−�=íÛïêÞ, Ä¤ÊÅqI’=1‚Öí×=1-,¬ �‚í%ÈAÅ, ?ª?�

�Õ�íß“Ê|¨Mí[Û�
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OóúíÊ�Ì	vjÞ, %ÈíAÅUþ}×Víh¨‰Å7, }UAby‹£Uí	TCu

}Ö*¥? Ê¬ �Éíõ„û˝³1Ìøìíì�,7ÊÜ�,íR�,wÑAbÊœö¤v, }

b²kÖ	T (�H^‹×k‹ó^‹),7Êœó�v, †b²kÖ*¥ (‹ó^‹×k�H^‹),

Í7, Svn�uË�—Dí‹óF),ºuØJ©¾í, uJ, Ê%ÈAÅ0í�Ìm7-, õÊØ

Jú	TvÈíÅsTX�‰í„p� Ä¤, %ÈAÅ0Êú`¨“�Ì	víã¿, )ƒ7�…d

ø_4íÌ(4Ä‹É[í!��

wŸ, ÊÀ¢ÞälN™íÄ‹É[[Û2,ŒÞX#M1b‰�0¸$gNb‰�0úõ”%È

AÅ0, ÌæÊ(4í Granger Ä‹É[,7$
g�íš�úÅq�−š�ã¿yË� p-value

Ñ 0.008 íòéO�ì!‹, ¥@7ÅqÀ¢I’
ÒÊú%ÈAÅ0í‰“�OBVB½bíä

lã¿?‰� 7Ê\�ŒÞX#M1b ‰�0jÞ,Dõ”%ÈAÅ0?×Q§(4í Granger Ä

‹É[, 6„p7ŒÞb¾uã¿õ”�−íGßN™5ø� ÊŒÞ\µlW5(, %ÈAÅ0ª?

?ÓŒÞX#¾í 
� 'ò7¹Ö–L, úkþ}×V7k, ªJã‚\�ÊlWóÉíŒÞ\µ

v, úAÐI’Ü‹d•T|œ�‚í‡i,7ú\�7k,Þ@%Èš�íØ"C«¢, ?ªT|£

ü7�^í\µ, Ä@ç‡íÅq=1�

|(, ÊH[uêg�,Ù0íR»ÓgNb‰�0,Dõ”%ÈAÅ0?×Û(4íÄ‹É[,

éýA…íg�š�Dõ”%ÈíAÅ�O?¥?�í‰“É:,7Ê�ì26� 0.001 íòéO

®Ä, Ä¤, ÿÓgš�íi�õV, R»ÓgNb‰�0?uã¿„V%ÈAÅš�íälN™‰

b�

4.4 Ý(4Ä‹É[�ì!‹

¬ íd.·N|�−š�x�.ú˚CÝ(4íÔ4, Wà Hamilton (1989), Filardo (1994),

Chauvet (1998), Kim and Yoo (1995), Kim and Nelson (1998), Kim and Murray (2002)

�, 11 ¥¶MíÄ‹É[u(4�ìj¶FÌ¶�ð|Ví� Ñj²,Hí½æ, Bbªø¥‚à

11�É«É�−Ô4«níd., è6ªJ¡5Š²�� ô²Ë� �2” (1998), ¶È� �2” (1999), �=}£�2
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Baek and Brock (1992) FT|í BDS �ì(4_�í{Ïáu´‡" �Ö
/ó°}º�(i.i.d.)

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

4Ä‹É[�ì¶FÌ¶�šƒí� QOBb‚à Hiemstra and Jones (1994) FT|íÝ(4

Ä‹É[�ìj¶, þtu´?D�ð|«ÉälN™b�Êã¿�−š�¬˙2u´æÊÝ(4

Ä‹É[?

®(4ABc¦_�í{Ï BDS í�ì!‹cÜk[ 5, â[2í�ì!‹ªJhôƒ, Ê²

ì.°íp[&� (m = 2, 4, . . . , 10) -, ×Öb%â VAR _� Î¥(4j„?‰í®_{Ï

M, îb²‡" �Ö
/ó°}º� í™Ìcq, [ý¥<{Ïáíüª?æÊÝ(4ím7� 7Ê

[ 5 2, Q&�íp[Å�, w�ì!‹œb²Q§ �Ö
/ó°}º� í™Ìcq, ¥¸ Ioannis,

Ayling and Mahmood (2000) n�ÛŒÑ{ídı2, Q&� (m) íp[Å�œqßÞ{Ïá

Ö
/ó°}ºí(4’eÔ4í!�ó", Ä¤, J�Iò&�p[˛Èí«n, †ª?}Ì¶�

šƒ’eÝ(4íÔH�

7ÿ®áñí{ÏVõ, `¨“hQ¿ÀNbÊ²ì&�Ñ 4 ‚éOk 1% ]˝®Ä¸ 6 ‚é

Ok 5% ]˝®Ä, ‰�0½É|¨MÊ 4 B 10 ‚îéOk 1% ]˝®Ä, ŒÞX# M1b Ê 10

‚éOk 5% ]˝®Ä, 7«ÉË–�ê�ÎÞ	†uÊ 6 ¸ 8 ‚véOk 5% ]˝®Ä, Ä¤¥

û_áñí{Ïáî‡"Ö
/}ºó°ícq,7Bb*¤ûá‰b{ÏáªJhôƒ, 1ÝÊF

�í&�˛ÈÅ�2, {Ïáî‡"Ö
/}ºó°ícq, OBbwÑÉb�ø‚m7æÊÝ(4

íÔH, BbZ.?§Îvå�ª?æÊÝ(4íÔ4,7Ê‚bœòí{Ïá, ª?óœk‚bQ

í{Ïá, �Oy#ËíÝ(4m7, Ä7Êœòí&�˛È2[Û|wÔ4�

ÇÕ, Ê`¨“©A©~�Ì	v� R»ÓgNb‰�0¸$gNb‰�0í{ÏMîÌ¶‡"

Ö
/}ºó°í4”, ª?âk�’e�Gíå�íš…b.—, Ä7Ì¶k}éýwÝ(4íÔ

4, OBbYÍªW Baek and Brock (1992) íÝ(4Ä‹É[�ì, V«˝®älN™íÝ(4

Ä‹É[�

” (2001),ÏDQ£�2M (2003), Huang (1999), Chen and Lin (2000a, b)�
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ÊªWÝ(4Ä‹É[�ì‡, BbÛ9l²ìäl‚b (m), Ê‡ø�(4íÄ‹É[�ì2

í VAR _�, BbªJ®�8ÑÄ†TÑ²¦äl‚bíYW, OÊ‚àÌ‚bj¶ê�|íÝ(

4_�³, Ê]ô‚b Lx � Ly £��¡b e ²¦,, ºÌd.TX„�í²¦j�, Ä¤BbY�

f$Ý(4 Granger Ä‹É[�ìíd., ¡5 Hiemstra and Jones (1994) íqìj�, 12 1

;W’eÔ4D�ìíêc4, …døäl‚b (m)qìÑ 1, ]ô‚b Lx = Ly qìÑ 1,...,7,7

��¡b e †qìÑ 0.5σ, w2 σ=1,7Ý(4Ä‹É[�ì!‹cÜk[ 5�

[ 6 .°k5‡í)§j�, øÝ(4Ä‹É[�ìí‰bßå½h§�, zälN™–}Ñõ

”Þ‰bDÀ¢Þ‰b, Êõ”Þ‰bí�ì!‹jÞ, hQ¿ÀNb‰�0Êr(ø‚vúkõ”

GDP AÅ0æÊÝ(4Ä‹É[,7ÊwFr(‚†.éO, BbªJR�,välN™Öú GDP

AÅ0�Ý(4íj„?‰, Ä¤æÊÝ(4íÄ‹É[, 9^‹N˛1.#Ë� Ê�Ì	váír

(þ‚2,Î�ý‚.éOÕ, wì®‚îD GDP AÅ0æÊÝ(4íÄ‹É[� ÇÕÊ½É|¨

M‰�0jÞ, w 3B 6 ‚?DGDP AÅ0æÊÝ(4íÄ‹É[, Ÿl”O½É|¨Mu´_¯

TÑã¿�−�²íN™,ºÊÝ(4íÄ‹É[�ì2, AŠí�šƒwÝ(4Ä‹É[Ô4� ¥

h«ÉË–�ê�ÎÞ	‰�0í®‚î.éO,7ú GDP AÅ0.æÊÝ(4íj„?‰, Ä¤

Î7�ê�ÎÞ	‰�0áñÕ, ×Öbíõ”4íN™‰búkõ”%ÈAÅ0æÊÝ(4ím

7�

ÇÕ, õ” GDP AÅ0ú�Ì	v� ½É|¨MD«ÉË–�ê�ÎÞ	‰�0?�Ý(4í

äl^‹,7D�Ì	v¸½É|¨M‰�0yæÊÝ(4í¥—^‹,¥_!‹D(4Ä‹É[1

Ìø_íÉ:, 7/ÀõhQ¿ÀNb‰�0Ê(4_�2Dõ”%ÈAÅ0�O(4í¥—^‹

Võ,välN™‰b‚à(4_�¹ªJøw’em7¾¦êH, Ä¤Ý(4_�1Ì”ì5Ý(

4m7ªX¾¦�

QOBbhôÀ¢ÞíN™‰bí[Û, R»ÓgNb‰�0ír( 6 ¸ 7 ‚úõ” GDP A

Å0Ê 10% ]˝®Ä-éOæÊÝ(4Ä‹É[� $gNb‰�0ír( 3 ¸ 7 ‚DŒÞX#‰

12Hiemstra and Jones (1994) Ên�$
g¾íÝ(4Ä‹É[uøäl‚b (m) qìÑ1, ]ô‚b Lx = Ly
qìÑ 1,...,8,7��¡b e †qìÑ 1.5σ�
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�0í 1�3�5 ‚?�ó°í!‹, 7õ” GDP AÅ0D$gNb‰�0È, †×ÛÝ(4í¥—

Ûï� ÿÀ¢ŒÞÞVõ, älN™úkõ”%ÈAÅ0?x�Ý(4í^‹, OÌ�ÿr(‚bC

uéO4, Dõ”Þí®‰bóª, wÝ(4^‹î.àõ”Þ‰bí[Û� Ä¤ÿÝ(4Ä‹É[

íi�Võ, wÝ(4Ô”pé.àõ”Þ‰bí[ÛV)#Ë, Crúk�−Ý(4¶}š�íã

¿, õ”Þ‰bª?}uy7íälN™‰b�

;W,H�ì!‹, BbªJ×AíR�,%�}F)`íälN™‰b, úk«É�−�‘íã

¿^‹íüæÊÝ(4íÔH,ˇé|f$(4_�%%.?�šƒ’eí.ú˚4í!Z, ÄÑ;

W…dF)ƒíÝ(4Ä‹É[�ì!‹, Ê�ìälN™úõ”%ÈAÅ0íÝ(4ã¿?‰j

Þ, zp7Ý(4Ô”íæÊuóçËpéí9õ� FJ, _�Ë.JÝ(4íi� }&’eF¿

Rím7, @çu_~7/.bí�

5 !�D�‡

¬ , Ì�%Èç6C\�œÉ4BkøO×V,%�‚à%�}F)`í�−älN™, �JàV

ã¿«É„Ví�−�², Í7®N™‰bu´öxí�älkõ”%ÈAÅ0íN™4<°,ºÿ

ˇÃãí$lj¶íð„� 7¬ d.ÊÄ‹É[ín�v, ¢ókl¾j¶íÌ„, Ä¤×ÖJ(

4É[T«n, OrÖóÉd.ºN|�−š�x�.ú˚CÝ(4íÔ4,¥6<‚O, mÿ(4

_�n�‰bÈíÄ‹É[, ª?}³Õ¥óçÖí’em7,7)ƒRÏí�ì!‹� F� Hiem-

stra and Jones (1994) íÝ(4Ä‹É[�ìíT|,‰bÈÝ(4¶}ím7?\y�üí¾¦

|V,7BbøF�íõ„!‹�)k[ 7, JjZè6©è�

%â[ 7 õ„!‹cÜíêÛ, Ê(4Ä‹É[í¶},"×ÖbíälN™‰b, îb²äl

kõ”%ÈAÅ0, ²k5, %�}F)`í�−älN™üõxeäl�−�²í?‰, ÝBÊ«

ÉË–�ê�ÎÞ	£½É|¨M‰�0�áñ, ?§õ”%ÈAÅ0í	à,7`¨“hQ¿ÀN

b‰�0¸«ÉË–�ê�ÎÞ	yDõ”%ÈAÅ0È,×Ûó�	àí¥—É[, ¥ø%ÈíA
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Åúkõ”Þ?x�#Ëí:�4� â¤ªc, älN™Î7ªJ¥ø�−í‰�, ?D%ÈAÅ�

O#ËíÉ:4� Ä¤, Ê(4Ä‹É[í�ì2, Î7älN™üõ.ÜÑã¿«É�−š�í½

b¡55Õ, ?x�Ì�À¢ÞCuõ”ÞÌ¿§�−š�í	à� Ou, Ê½É|¨M‰�0jÞ,

w(4Ä‹É[.éO, u´H[¤‰b._¯TÑälN™?

ÊBbb-sií!�í5‡, lhô[ 7 íÝ(4Ä‹É[�ì, êÛ½É|¨MD«ÉË–

�ê�ÎÞ	‰�0úõ”%ÈAÅ0�Ý(4íäl^‹, ½É|¨Múõ”%ÈAÅ0ÖÍ.

x(4Ä‹É[, Ouº�Ý(4älkõ”%ÈAÅ0, ªc(4_�F.?�|ƒm7,Ý(4

_�ºªAŠí�šƒwÝ(4Ä‹É[Ô4� Ä¤, �âÝ(4Ä‹É[í�ì, ½É|¨M?ª

TÑã¿«É�−š�í¡5, °v6?TÑ¥ø�−‰�íGßälN™�7Ê«ÉË–�ê�Î
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Ý(4¥—^‹, ¤s_älN™D%ÈAÅ0È�OÝ(4íÉ:4,7¥¶}úÎ(4Ä‹É[

�ì, êÛ¤s‰bD%ÈAÅ0Èí¥—^‹, ŸlÊ(4Ä‹É[�ì2, 1„\�ì|V, Ou

%âÝ(4 Granger Ä‹É[�ì(,’eíÝ(4Ô4?ª�â�ì7\Bb�šƒ�

…d´�rÖËjªJ‹JZª, Wà…dÉSàW\Í%È�qãº}F)`í ��−�²N
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ŒÞX#M1b‰�0 6⇒ GDP AÅ0 2 6.457 0.003*

GDP AÅ0 6⇒ŒÞX#M1b‰�0 2 0.357 0.701

R»ÓgNb‰�0 6⇒ GDP AÅ0 2 7.109 0.001*

GDP AÅ0 6⇒ R»ÓgNb‰�0 2 2.232 0.111

$gNb‰�0 6⇒ GDP AÅ0 2 5.057 0.008*

GDP AÅ0 6⇒ $gNb‰�0 2 1.527 0.221

«ÉË–�ê�ÎÞ	 6⇒ GDP AÅ0 3 5.697 0.001*

GDP AÅ0 6⇒ «ÉË–�ê�ÎÞ	 3 2.561 0.061***

(1)*�**�*** }�[ýÊ 1%�5%�10% í®Ä-éO�

(2) ]ô‚bâ|×]ô‚b 4 ‚2, %â BIC 8ÑÄ†²¦|_]ô‚b�
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[ 5: ®älN™‰b{Ïí BDS �ì!‹

™Ìcq: Ö
/}ºó°

‰b{Ïá ��¡b (e) p[Å� (m) W �ì (BDS/SD)

`¨“hQ¿ÀNb‰�0 0.5 2 −0.1873

0.5 4 −2.3016∗
0.5 6 −2.1963 ∗ ∗
0.5 8 −1.3742

0.5 10 −0.6767

`¨“©A©~�Ì	v 0.5 2 −0.3196

0.5 4 −0.6068

0.5 6 −0.7791

0.5 8 −0.9078

0.5 10 −1.0567

½É|¨M‰�0 0.5 2 −0.4910

0.5 4 2.5950∗
0.5 6 6.1764∗
0.5 8 7.4999∗
0.5 10 8.2476∗

ŒÞX#M1b‰�0 0.5 2 0.6862

0.5 4 −0.5261

0.5 6 −0.7791

0.5 8 −1.5118

0.5 10 −2.1868 ∗ ∗
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[ 5: ®älN™‰b{Ïí BDS �ì!‹ (/)

‰b{Ïá ��¡b ( e ) p[Å� ( m ) W �ì (BDS/SD)

R»ÓgNb‰�0 0.5 2 0.4140

0.5 4 −0.0125

0.5 6 1.1500

0.5 8 1.3705

0.5 10 1.3082

$gNb‰�0 0.5 2 1.4967

0.5 4 1.0325

0.5 6 1.2041

0.5 8 0.9944

0.5 10 1.0441

«ÉË–�ê�ÎÞ	 0.5 2 −0.7423

0.5 4 1.5045

0.5 6 2.1920 ∗ ∗

0.5 8 1.9872 ∗ ∗

0.5 10 1.6432

(1) ��¡b e qìÑ 0.5σ, 7 σ=1�

(2) *�**�*** }�[ýÊ1%�5%�10%í®Ä-éO, w@äM}�Ñ ±2.24� ±1.96

¸ ±1.645�
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[ 6: Ý(4 Granger Ä‹É[�ì!‹

™Ìcq: ÌÝ(4 Granger Ä‹É[

H0: `¨“hQ¿ÀNb‰�0 H0: õ” GDP AÅ0
6⇒ õ” GDP AÅ0 6⇒`¨“hQ¿ÀNb‰�0

Lx = Ly CS TVAL CS TVAL
1 0.0134 1.3087∗ −0.0071 −0.9899
2 0.0026 0.1761 −0.0217 −1.7174
3 0.0123 0.5040 −0.0056 −0.2771
4 −0.0037 −0.1396 0.0069 0.2375
5 −0.0009 −0.0240 0.0015 0.0424
6 −0.0176 −0.3824 0.0050 0.1044
7 0.0490 0.8473 −0.0107 −0.1781

H0: `¨“©A©~�Ì	v H0: õ” GDP AÅ0
6⇒ õ” GDP AÅ0 6⇒`¨“©A©~�Ì	v

Lx = Ly CS TVAL CS TVAL
1 0.0138 1.5467∗ −0.0021 −0.3025
2 0.0386 2.8811∗∗∗ −0.0002 −0.0152
3 0.0434 2.5857∗∗∗ −0.0023 −0.1370
4 0.0364 1.8847∗∗ 0.0233 1.2658
5 0.0301 1.3788∗ 0.0522 2.2415∗∗
6 0.0301 1.2365 0.0540 2.0003∗∗
7 0.0390 1.4568∗ 0.0631 2.3151∗∗

H0: ½É|¨M‰�0 H0: õ” GDP AÅ0
6⇒ õ” GDP AÅ0 6⇒ ½É|¨M‰�0

Lx = Ly CS TVAL CS TVAL
1 0.0033 0.4689 0.0033 0.4689
2 0.0165 1.2793 0.0165 1.2793
3 0.0341 1.9776∗∗ 0.0003 1.9776∗∗
4 0.0516 2.5375∗∗∗ 0.0004 2.5375∗∗∗
5 0.0525 2.1526∗∗ 0.0006 2.1526∗∗
6 0.0622 2.1925∗∗ 0.0008 2.1925∗∗
7 0.0284 1.3712∗ 0.0004 1.3712∗

H0: «ÉË–�ê�ÎÞ	 H0: õ” GDP AÅ0
6⇒ õ” GDP AÅ0 6⇒ «ÉË–�ê�ÎÞ	

Lx = Ly CS TVAL CS TVAL
1 0.0054 0.4820 0.0172 1.6436∗
2 0.0169 0.9892 0.0203 1.2501
3 0.0135 0.5442 0.0178 0.8223
4 0.0090 0.2823 0.0318 0.9048
5 −0.0373 −0.8860 0.0096 0.2005
6 0.0010 0.0161 0.0132 0.2240
7 −0.0008 −0.0104 0.2748 3.1570∗
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[ 6: Ý(4 Granger Ä‹É[�ì!‹ (/)

H0: R»ÓgNb‰�0 H0: õ” GDP AÅ0

6⇒ õ” GDP AÅ0 6⇒ R»ÓgNb‰�0

Lx = Ly CS TVAL CS TVAL
1 −0.0049 −0.9637 −0.0002 −0.0207
2 −0.0090 −1.0540 0.0068 0.4499
3 −0.0054 −0.4928 0.0024 0.1337
4 0.0012 0.1003 0.0116 0.5452
5 0.0138 1.1164 0.0171 0.7547
6 0.0255 1.4014∗ 0.0290 1.2223
7 0.0335 1.5758∗ 0.0062 0.2980

H0: $gNb‰�0 H0: õ” GDP AÅ0

6⇒ õ” GDP AÅ0 6⇒ $gNb‰�0

Lx = Ly CS TVAL CS TVAL
1 −0.0058 −0.9281 0.0147 1.4928∗

2 0.0009 0.0843 0.0212 1.3778∗

3 0.0231 1.4176∗ 0.0122 0.6268
4 0.0166 0.7614 0.0064 0.3086
5 0.0295 1.0385 −0.0069 −0.2717
6 0.0307 0.9065 0.0031 0.1022
7 0.0590 1.6663∗ 0.0185 0.5935

H0: ŒÞX#M1b‰�0 H0: õ” GDP AÅ0

6⇒ õ” GDP AÅ0 6⇒ŒÞX#M1b‰�0

Lx = Ly CS TVAL CS TVAL
1 0.0218 1.4798∗ 0.0125 0.9278
2 0.0184 1.1450 0.0083 0.5165
3 0.0391 1.4785∗ 0.0217 0.8638
4 0.0427 1.1415 0.0053 0.2210
5 0.0550 1.3238∗ −0.0005 −0.0159
6 0.0635 1.0918 0.0112 0.2873
7 0.0510 0.7688 0.0183 0.4133

(1) CS MH[så�í{ÏMÊ m &˛È2í�×�

(2) TVAL ÑÝ(4Ä‹É[�ì2í t �ì$l¾�

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

Ñ 1.282�1.645 ¸ 2.326�
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[ 7: älN™Dõ”%ÈAÅ0ÈÄ‹É[!‹cÜ

Ä‹É[ú@j² (4Ä‹É[ Ý(4Ä‹É[

`¨“hQ¿ÀNb‰�0 ⇒ GDP AÅ0 © ×

GDP AÅ0 ⇒`¨“hQ¿ÀNb‰�0 © ×

`¨“©A©~�Ì	v ⇒ GDP AÅ0 © ©

GDP AÅ0 ⇒`¨“©A©~�Ì	v × ©

½É|¨M‰�0 ⇒ GDP AÅ0 × ©

GDP AÅ0 ⇒ ½É|¨M‰�0 © ©

ŒÞX#M1b‰�0 ⇒ GDP AÅ0 © ×

GDP AÅ0 ⇒ŒÞX#M1b‰�0 × ×

R»ÓgNb‰�0 ⇒ GDP AÅ0 © ×

GDP AÅ0 ⇒ R»ÓgNb‰�0 × ×

$gNb‰�0 ⇒ GDP AÅ0 © ×

GDP AÅ0 ⇒ $gNb‰�0 × ×

«ÉË–�ê�ÎÞ	⇒ GDP AÅ0 © ×

GDP AÅ0 ⇒ «ÉË–�ê�ÎÞ	 © ©

Å. © H[ X ú Y íÄ‹É[A
 �

× H[ X ú Y íÄ‹É[.A
 �
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