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�−�=uNø_ÅðÅ‚%Èê�í¬˙2, %Èº�Ø"ÕGDY

òÕG>�|Ûí%ÈÛï� çBbhôø_Åð%Èê�í¬˙, B

b�}êÛƒÊ/ø<v‚%Èº��}ËÏß, 7/ø<v‚%Èº

�†uóçË}À, Í7¥s�8”º¢uAúË>�|Û� 6ÿuz

%Èº�íØ"}Êƒ®ò¼(MÚ�kî¸ÝBkŠAÅ, øòƒ%

Èº�íÂòí¾ƒë�(ÿ�uêA7øŸêcí�=� 7éBb>

E�íu, JBbªJø−Cã¿�−�=íò¼¸ë�$AíFÊP

0, †¥_m7ÿªJTX#²µ6¸I’×Vø_óç½bí¡5N

™, µÿuç%Èº�ƒ®ò¼vTX²µ6¸I’×Vñ‡�−¬Ï

ím7, „V%Èº�ø�kî¸, ²µ6¸I’×V@vÁýÞß¸I

’JfnæŒ¬�íÚ	¸I’í¸Ü; ¥5,J�−®ƒë�v†uT

X²µ6¸I’×V%Èº�ø�kØ"ím7, ²µ6¸I’×V„

VªJÓ‹Þß¸I’JÄ@„V¾‘íM/Ø"¸×)|×Ñ{�

ñ‡Ê«ÉË–uâW\Í%È�qãº} (�˚Ñ%�}) ì‚Ë

t0�−�²N™� �−úµ]UJ£«É�−�=!Än‚, TX#

²µ6¸I’×VTÑ²µí¡5¸‡iíYW, Í7;W%�}í�
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−úµ]U¸�−�²N™í)`zp, BbªJêÛƒ©ø N™2

Ì¨Öb_.°í%È‰b,1 1‚à9lãìí�b‹�FßÞ� Êw

)`zp21³�úc_)`íj¶dÌ�í�Ü, |IA”Oíu (1)

©øáN™5 Aqñí²ì, (2) Aqñ5®%È‰bí�bàS#

ìJ_k¤á’e1.ñqIA]�� Š²�� ô�o (1993) ídı2

6N|%�}í)`j¶ÿˇ%ÈÜ�J£l¾j¶í!�, Ä¤Fb

þtJ�GÄä_� (dynamic factor model) V�š‰bu°š�í¶

}, �Z|x�$l!�íN™1D%�}íN™ó�úÎD�n� Í

7�−�=íÕGuø_.ªhôƒí‰b, FJBb'Øâ%�}F

TXíN™CŠ²��ô�o (1993) FTXíN™2 •}|òQAÅ

‚D�−�=íÕG�2 ¡�VÅqíç6†u�â Hamilton (1989) F

T|íïªÚ�²_� (Markov switching model) V•}|òQAÅ‚í

.°, 1Uàç‚œ0 (filtered probability)Dr‚œ0 (smoothed proba-

bility) Vwì«É�−ò¼¸ë�êÞívõ, WàŠ²�� ô²Ë� �

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

(2000a, b), Chen (2001b)��

,Hç6bíû˝!‹k}ËéýïªÚ�²_�íü_¯àV•

}�−�=òQAÅ‚í.°, 1/?DÄüËwì|�−�=�~õ

êÞívõ, ÝBâFbíõ„!‹Fwì|Ví�−�=�~õP0,

1w©ø N™í AqñÊ¶È� �2” (1999) ídı2[ 2-2 ��}Ì�ícÜ�
2…d1.”O%�}Ft0í«É�−�=!Än‚, Ê¤Bb#|íuÿˇø_l¾_

�V·ú�−�=íÛïDÔH�
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×_,·?DD%�}Ft0í«É�−�=!Än‚’¯� 12.—

íuïªÚ�²_�Ê 1990 �H5‡·?DóçÄüËwì|«É�

−�=íÕG, OuÊ 1990 �H(‚ºÜ w@�í[Û, %¬ç6b

øyí«˝í!‹êÛ, ½æí�!õª?.Êk_�…™, 7uÊ’

eí!Z,|Û7½æ� â’e,VõBbªJêÛ 1990 �H5‡«

É GDP �Ì�AÅ0·usPbåÊAÅ, 7 1990 �H5(%ÈAÅ

í2¥�î, �Ì�AÅ0Ñ 6.23% Jl¾%ÈçíhõVõ¹uzp

7’eí!ZÊ 1990 �HË¡|Û7péí!Z4Z‰, J_kïªÚ

�²_�Ì¶wì|«ÉÊ 1990 �H(‚í�−�=�~õ�

�2”�ô²Ë� �=} (2000), Chen and Lin (2000a, b), Chen (2001b)

ídıÿ‡ú¥_ÛïT|.°íTÜj�, 7…d6°šu‡ú¥_

½æT|D‡Þ�¹dı.°íj¶Vj² 1990 �H(‚Ì¶wìí

£1, 1/øõ„í!‹DFbFwì|Ví!‹¸%�}Ft0í«

É�−�=!Än‚5ÈTø_ó�íúÎ� Ê¤Bb†l.Ì�Ë�

ÜFbíTÜj�Dªœí!‹, 7ÊJ-í¹Ù}‡ú©ø�.°í

TÜj�Dõ„í!‹TyÌ`í«nDªœ� Î¤5Õ, Bb1ªø

¥«nœÚ� îÂJ£h‹�í�−�=Ô4� œÚ� îÂJ£h‹�

D«É1�=¹ûü÷5ø, î˘kÇê2íhE	“Åð, w%Èê

�¬˙C%ÈÔHÿ/<˙�7k�óéNíËj, BbÎ7;7j¥

<Åð GDP �AÅ0í’e2u´6°šæÊ!Z4Z‰íÛï5Õ,

yªø¥í�â�−�=�~õíwìV«n=¹ûü÷5È�−�=
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u´�O/�˙�,íÉ:, 6ÿuzÎ7®AqÞ4í�=ÔH5Õ,

˛¤5Èu´æÊu°š�íÛï�

…díqñé§à-: �ù��è¬ õ„d.í«n, 1âd.í

«n2 7jç6bÑBó}²ÏUàïªÚ�²_� �š�−�=

íÛï, J£ïªÚ�²_�íiõ¸wê�Dô.4í@à� �ú�

�Ü…díõ„_�: ïªÚ�²_�Dvå‰�ïªÚ�²_� (time-

varying Markov switching model)� �û�†u‡ú’e!Zí½æT|

Bbíj²j¶, 1�âïªÚ�²_�Dvå‰�ïªÚ�²_�ª

Wõ„û˝, 1ªø¥ø…dF)ƒí!‹D¬ d.,íTÜj�F

)ƒí!‹ªW�óªú� ¤ÕBb1«nœÚ� îÂ� h‹�D«É

¥û_.°íÅðÈ�−�=íÔH, J£w�−�=5Èu´�O/

�˙�,íÉ:4� �ü��c…díû˝!‹1T|ø<�‡D„V

ªJê�íj²�
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…d«ní3b‡æu�−�=íÛï, â¬ d.ícÜBbªJ)

ø�.ýíÅqÕç6ú¥_‡æøò¿>E�, 6Ä¤.�uÊj¶

�,C6uõ„!‹,·TX7óçîóí”D¾ªX¡5� …�qñ

5é§à-: 2.1 �Bb�è¬ íç6Ê�−�=¥_‡æ,FT|

íj¶Dõ„,í!‹,1 2.2 �£ 2.3 �}��ÜïªÚ�²_�J£

vå‰�ïªÚ�²_��

øO7k, çBbÊÕƒø°vÈå�’e, ø_ògíT¶uJf

$í(4vÈå�_� ªWº_,2¥<(4vÈå�_��˛AÑv

-í™Äj¶, àJTÑÞúvå’eTÜvíø_V�, y‹,ÑbV

Öí$lP_,ñ,·Ë�¥á	x, Uà,yÑZ‚, u]y‹¿7û

˝6ÊÞúvå’eTÜvú…íY˝� Í7@àÊ�−�=í«n,,

d.,Wà Blanchard (1981) ‚àAc¦¬˙ (autoregressive process) y

‹,ø_(4ívÈ�‘ º_1Åõ” GDP í’e, ÄÑ Blanchard

wÑ�−�=íš�uˇ÷Ê¥_vÈ�‘(,� ¥šíhõ3buV

1�É�−�=Ü�†Ê Smith (2000) 2��}Ì`í�Ü, ]Ê¤Bb.Ö‹;H�
2Bbø Box £ Jenkins Fê�|VívÈå�_�$˚Ñf$í(4vÈå�_��
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Akh©tç», JBbø¥‘vÈ�‘(eÑc_%ÈñÍíÅ‚A

Å�‘, †Ac¦¬˙í¶}¥@íÿuø<
v4ís‚ß×, FJh

©tç»·ú�−�=š�íÛïÿßduø_ˇ÷ÊvÈ�‘(,í

 ì¬˙, 6ÿuzh©tç»#|íu, æÊ%ÈñÍqíø<Óœ4

íß×·uø<
v4íß×� Nelson and Plosser (1982), Campbell and

Mankiw (1987a) †uSà ARIMA íj� �š�−�=íÛï, ÄÑ

Nelson and Plosser (1982) J�û�,ñ’eªWÀ;�ì, !‹)ƒ¥

<’e×·Ì¶‡"™Ìcq, 6ÿuz¥<,ñ’e·�OÀ;íÔ

4, FJFb�‡SàÏ}íj�V�²Ÿá’e, 1Uà ARMA ¬˙

 �š�−�=íÛï� ¥<ç6#|íuõ”�−�=ç»FT|í

hõ, ÄÑFbwÑæÊ%ÈñÍqíÓœ4íß×·uø<0˝4í

ß×�

Í7,H¥<f$í(4vÈå�_�1._¯àV�š�−�=

íÔ4, ÄÑ�−�=�O#ËíÝú˚4š�íÛï� Wà Delong and

Summer (1986) ‚àÜ“0í’e·ú|�−�=é� (steepness) íÔ

�, FN|Ü“0,¯¼¨víé0×k-±¼¨víé0, 6ÿuz

Ü“0íÔ�u0§,¯OîMí-±� ¢à Sichel (1993) 6T|s_

�É�−�=.ú˚š�íÔ�, ¿� (deepness) £é�, Êwd2N

|:

¿�3bu·ú�−�=Ê�‘M,-š�v, ç�−�=

Êë�ív`}ªÊò¼ív`1×�‘Mí�×´b±�7
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é�3bu·ú�−�=Êë�ív`}ªÊò¼ív`í

é0´b¢æ, 6ÿuzç�−�=Êë�ív`}Jªœ

0í§�¥��ƒ�‘M,�

°ší Sichel (1994) ‚à1ÅD(í’e, zp�−�=š�í��ª

?uY�ø_ú¼¨í_�, FN|�−�=Ê+`í¼¨ª?ul�

ø¨3—íò§AÅ, çò§AÅ�î(QO7Víuø¨ UÅ¸í

AÅ, |(%â¥ø¨ UíAÅ•²¥øš�=íò¼� Êwd2F

T£íú_¼¨í��à-Fý:

«¢‚¼¨ → ò§AÅí+`¼¨ →  UAÅí¼¨

7ÝBbøOÊ_�,Fqlís_ÕGí��� ø_|t�íWä†

u Smith (2000) í@à, F@à Sichel (1994) FT|Víú_¼¨í;

¶, ‚à1Åíõ” GDP í’e, J Hamilton (1989) FT|íïªÚ�

²_�ªW,l, w!‹„õUàú_ÕG‰bíüª Hamilton (1989)

Uàs_ÕG‰by?DÄüË�šƒ1Å�−�=í�~õ� Huang

(1999) 6‚àú_ÕGíïªÚ�²_�«n Friedman (1969,1993) í

plucking model u´Ñ«É�−�=Ô4FQ§� âkJ,íd.·T

|püí„W„p�−�=íüæÊ.ú˚4íš�Ûï, 7f$í(

4vÈå�_�, 1._¯àJ�š,HFT£íÝ(4�GíÔ4, à

‹xÍíJf$(4vÈå�_�; �š�−�=Ýú˚4š�íÔ

�, †'ì.}uø_·ú�−�=Ûï|ßí_��
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âkf$í(4vÈå�_�Ì¶�šƒ�−�=Ýú˚4š�í

Ô”, FJç6b6ÕÕËøwû˝í½-N²Ý(4_�J£.ú˚

4Ûïí«n,, w2ø_Ý�§ƒ¥ñí_�u Hamilton (1989) T|

ïªÚ�²_�� w_�3bí;¶VAk Goldfeld and Quandt (1973)

JïªÚ�²c¦ ·ú¡b‰�íAc¦¬˙, Hamilton (1989) í_

�Ñs_ÕG‰b (Ø"‚D«¢‚) r(‚bÑû‚íAc¦_�, Ê

¥__�2�s_3bíÔH: (i) ÕG‰bí‰�3buY�ø_ø¼

íïªÚ¬˙, ¥šíqìor‡ø‚ím7}òQí	à-ø‚ÕG

‰bí‰�, 7.udÓœ�²_�øš.âb°ÕG‰b‡(‚5È

˛¤Ö
à¤Ã�Ì„,3 (ii) _�2ÕGí�²u�â_�í,lâ�

�œ0F²ì, 7.ÛbdÆ§_� (threshold model) ´ÛbçÕí 

²ì|Æ§‰bJ£Æ§MíP0�4 Hamilton (1989) ‚à¥__�AŠ

Ë·ú1Åõ” GNP (1952Q2 ƒ 1984Q4) í.ú˚4š�í�G, 1‚

àç‚œ0¸r‚œ0 wì|1Å�−�=�~õíP0Dvõ, w

!‹×_,·?D¸1Å%Èû˝� (National Bureau of Economic Re-

search �˚ NBER) Ft0í1Å�−�=�~õívõ�ó’¯, 6

âk Hamilton (1989) AŠË@àïªÚ�²_� ·ú|1Å�−�

=í�G, FJ6¢–7ø©�íïªÚ�²_�íê�Dõ„,í@

3Êø_vÈå�í’e2b°‰b‡(‚5È˛¤Ö
¦�uø_Ì¶®ƒíqì, 7/

¥ší_�qìy¯¯õÒ’eòQAÅ‚M/ø¨‚Èí8”�
4Æ§Mí²ìÖÍ6%â_�í,l¬˙2F²ì|V, OuöõíÆ§MP09õ,E

ÍæÊO�‡, Ék¥øõè6ªJ¡© �2” (2001) ídı, Êwd2}�œÌ`í�Ü�
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Wà Filardo (1994), Durland and McCurdy (1994) ¸ Peersman and

Smets (2001) ô. Hamilton (1989) íïªÚ�²_�1Êw��œ0

(transition probability) í¶}øwâ	ìœ0�²AÑø_ÓvÈ7‰

æí��� Filardo (1994) N¬ø_Cb_ÕÞí%È‰bV	àÕG‰

b��íœ0M, 6ÿué Hamilton (1989) 	ì��œ0íqì P (St =

st|St−1 = st−1) Ø�Ñ P (St = st|St−1 = st−1, Xt−1), w2, Xt−1 ÑÕÞí%

È‰b, 1‚à logistic ƒbVd¸œ0MÊ [0, 1] 5Èd��� °šu�

âÕÞí%È‰bV	àÕG‰b��íœ0M, �E�íè6ªJ¡

5 Durland and McCurdy (1994) ¸ Peersman and Smets (2001)� âk¥<

_�qìor��œ0MÓvÈ7‰æÄ¤y?D¯¯õÒí8”, F

JË�ª Hamilton (1989) í_�yîóím7V¦³�−�=íš�,

1/?Dy�üË¦³�−�=�~õíP0�

7Ê Kim (1993,1994), Kim and Yoo (1995), Debold and Rudebush

(1996), Kim and Nelson (1998), Chauvet (1998) ídı23bu#| Burns

and Mitchell (1946) FT|Ví�−�=ís_Ô�: (1) #|%È‰b

Ê.°¶ÆÈu°š�íÛï, (2) £#|Ý(4í@àÊ�−�=íÝ

ú˚4� Fb‚à Stock and Watson (1991) í�GÄä_�¸ Hamilton

(1989) íïªÚ�²_�!¯7AíF‚íïªÚ�²Ää_�V·ú

�−�=š�íÛï� Fbø_�JÕG˛Èí�� (state-space form)

V[ý, 1‚à Kim (1994)!¯ Hamilton’s filter ¸ Kalman filter íÆ�
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j�VªW_�2„ø¡bí,lDóÉíÆ��

ªœ,HFT£í_�ªJ¦Ñ|øõ, vå‰�ïªÚ�²_�J

£ïªÚ�²Ää_�, Êql,í–1¸;¶ÖÍ1.ó°, Ou…b

·ªŸáíïªÚ�²_�Ë�yÑîóím71?·ú|_�2F#

|íM/Yæ (duration dependence) Ô4, 1/·?œŸáíïªÚ�

²_�œ?y�üË·ú|�−�=íÔ�J£w�~õívõ�

¤Õ´�ç6Wà Turner, Startz, Nelson (1989), Hamilton and Susmel

(1994), Cai (1994), Kim (1993) †u!¯ Hamilton (1989) íïªÚ�²_

�¸ Engle (1982) íABc¦æ”‰æb_� (autoregressive conditional

heteroscedasticity model)�¥ší_�qì3buÑ7ZªABc¦æ”

‰æb_�¦�)ƒòM/4 (high persistence) Oã¿?‰.7ípe

!‹, 7¥_pe!‹ª?�Äk‰bíù¼�Ï¶}ª?êÞ!ZZ

‰F¨A� Ä¤Fb!¯ïªÚ�²_�2ÕG�²íÔ4¸ABc¦

æ”‰æb_�š��Õ4 (volatility clusting) íÔ”, à¤BbÿªJ

°v�šƒVA�ø¼J£�ù¼�ÏF¨Aí‰æ, Ouóú7k†

.âüìvÈå�’e2°væÊ¥s_Ô”, Ä¤wªJ@àí¸ˇ

AÍ§ƒy#ËíÌ„�

wFõ„,í@à¨� Engle and Hamiltion (1990) £ Engle (1994)

‚àïªÚ�²_�àJ�š−0�G; Wu, Chen and Lee (2001) ‚à

Kim (1993) í_�, ø¦Œ�3.üì4íVÄ–}As�‰æ, ø�

uVAk¡bí‰², Çø�†uVAkß×áíæ”4, 1n�s�
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.°í‰æú1Åõ” GDP í	à� Chen (2001a) †uàJ«nØ�

¸[ËÅð¦Œ�3í�GWÑ� â,Híõ„d.Bbø−ÅqÕ�

.ýç6J Hamilton (1989) íïªÚ�²_�Ñ�-, 1YÎ.°í’

e�GDÔ�, øwô.1@àÊ.°íä�C6uû˝‡æ,, âFb

›‰íA‹6„õ7Ý(4vÈå�_�íü?DªJ‡í,lj�y

?Dú’eT||7íº_Dy¯Üíj„�

…d3buô.�2”�ô²Ë� �=} (2000), Chen and Lin (2000a,

b), Chen (2001b) ídı, «nJ«Éõ” GDP í’eú«É�−�=

�~õíwì, 1T|D‡6.°íj�àJj² 1990 �H(‚Ì¶w

ìí£1, 7/âõ„í!‹6?DXM…dFTXíj�uªSàí

1/?DyÄüíwì|«É�−�=�~õíP0�
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3.1 ïªÚ�²_�

…�ø�ÝË�ÜïªÚ�²_�íqì¬˙, Ì�ízpè6ªJ¡

5 Hamilton (1989, 1994)�íløø°vÈå�’e}jAs_¶}:

Ỹt = Nt + Z̃t (3.1)

Nt �*ø_x�ÔªáíÓœØ¥¬˙íÔ4, àJ·ú’eÓvÈ�

‘7‰�í8”, ªJ-�[ý:

Nt = a0 + a1St + Nt−1 (3.2)

w2 St Ñø_.ªhôƒíÕG‰b,7/ÕG‰b��u�*ø_ø

¼íïªÚª (first-order Markov chain)� cJBb� N _ÕG‰b†ª

Jø St í��ä³[ýÑ:

P =



























P11 P12 . . . P1N

P21 P22 . . . P2N

...
... . . .

...

PN1 PN2 . . . PNN



























(3.3)

13
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w2 Pij = P (St = j|St−1 = i) /
∑N

j=1 Pij = 1, i = 1, ..., N� Z̃t cqÑø_

Ac¦¬˙, àJ·ú’eÊvÈ�‘,-š�í8”, ªJ-�[ý:

Z̃t = φ∗
1Z̃t−1 + φ∗

2Z̃t−2 + . . . + φ∗
kZ̃t−k + εt, εt ∼ iidN(0, σ2) (3.4)

JBbI Yt = Ỹt − Ỹt−1, Zt = Z̃t − Z̃t−1, / φ∗(B) = (1− L)φ(L), φ(L) í

F�;·rÊÀPÆ5Õ, â� (1), (2) �¸� (4) �, †� (1) �ªJ

ZŸA

Yt = µSt
+

k
∑

i=1

φk(Yt−i − µSt−i
) + εt, εt ∼ iidN(0, σ2) (3.5)

w2 k [ýr(‚b�ô²Ë (1996) ¸ Smith (2000) †u�“ Hamilton

(1989) í_�Ééi�á§ÕG‰b St F−„:

Yt = a0 + a1St + φ1Yt−1 + φ2Yt−2 + . . . + φkYt−k + εt (3.6)

Ä¤J_�É�s_ÕG, St = 0, 1J St = 0 H[ Yt Tk�−�=5«

¢‚†ªJ-�[ý:

Yt = a0 + φ1Yt−1 + φ2Yt−2 + . . . + φkYt−k + εt

J St = 1 H[ Yt Tk�−�=5Ø"‚†ªJ-�[ý:

Yt = a0 + a1 + φ1Yt−1 + φ2Yt−2 + . . . + φkYt−k + εt

� (5) �¤�[ýj�¸� (6) �í[ýj�|×í.°Êk, (i)J

ÉJs_ÕG‰bVªœ7/r(‚bí²ÏÑ k ‚, †‡6}� 2k+1

�Õ”Ûb\5?, Ou(6†É� 2 �Õ”Ûb\5?, (ii) ‡6#|
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íu�Ìb,í‰“7(6#|íui�áíZ‰, (iii) ‡6í Yt §r

( k ‚íÕG‰bí	à, O(6†uÉ§‡ø‚ÕG‰bí	à� Ä

¤BbªJ¦Ñ|øõ, ¤s�_�í!…�ÿ¸;¶uó°í, Ou

‡6F5?í��ªœ¶Ì1/Ê,l,6}ª(6yÑµÆrÖ�1

Hamilton (1989) 3bu�â Cosslett and Lee (1985) FT|íj¶]

cË ,l||×–Nƒb, 1‚à|×–Nƒb,l¶V°j„ø¡

bí,l, Ä¤ÊªWÆ�‡Bb.âlzpç‚œ0¸r‚œ0í<

2� I Y t = {Y1, Y2, . . . , Yt}[ýF×)ím7Õ¯, ‚Èâ� 1 ‚ƒ� t

‚, †ç‚œ0uN P (St|Y
t) 6ÿuzJš…m7É�ƒ� t ‚, †Bb

‚àƒ� t ‚J£w¬ F�ím7Õ¯ Y t V‡i� t ‚ÕG‰bk

®�ÕG-F�ª?êÞíœ0� r‚œ0uN P (St|Y
T ) w2 T > t ,

6ÿuzBb.c‚àƒç‚ím7J£w¬ F�ím7Õ¯ Y t, y

‚à� t ‚J(ím7íÕ¯ Y T , V‡i¬ ©ø‚ÕG‰bk®�

ÕG-F�ª?êÞíœ0, 6ÿu¦Ê9(íhõVj„¬ êÞí

vÍ9Kª?êÞíœ0�

Ê�G}ºcqí‡T-, Hamilton (1989) í_�à-�:

Yt = µSt
+

k
∑

i=1

φk(Yt−i − µSt−i
) + εt, εt ∼ iidN(0, σ2) (3.7)

â‡Þín�, JÉ5?s�ÕGí8”-r(‚bÑ k ‚, †ªJø

−Ê¥__�-}� 2k+1�Õ”Ûb\5?� Wàçr(‚bÑs‚v

†}� 8 �8”.â\5?,

1…d,líj�†uSà Hamilton (1989) FT|í_�VªWõ„}&�
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S?
t,1 ; St = 0, St−1 = 0 , St−2 = 0

S?
t,2 ; St = 1, St−1 = 0 , St−2 = 0

...
...

...
...

S?
t,8 ; St = 1, St−1 = 1 , St−2 = 1

¤vBb5? 2k+1 �Õ”, ì2 δ = (1,−φ1, . . . ,−φk), ζt,i = (Yt −

µSt
, Yt−1 − µSt−1

, . . . , Yt−k − µSt−k
) , w2 (St, St−1, . . . , St−k) Ñ S?

t,i � i

�íjÖ, �7J,íì2†ªJ)ƒ:

δζ ′t,i = (Yt − µSt
)− φ1(Yt−1 − µSt−1

)− . . .− φk(Yt−k − µSt−k
)

â,�BbªJ)ƒ 2k+1 _‘Kœ0ò�ƒb, 1Iw ¯Ñ ηt à-

�Fý:

ηt = F (Yt|S
?
t = i, Y t−1; θ)

=
1

√

2πσ2
ε

exp

{

−(δζ ′t,i)
2

2σ2
ε

}

, i = 1, 2, . . . , 2k+1 (3.8)

JøwŸAø_ä³í�G† ηt Ñø_ (2k+1 × 1) ¼Ÿíä³, #ìã

‚œ0 (prediction probability) P (S?
t = i|Y t−1; θ), i = 1, 2, . . . , 2k+1 6ª

Jøw[ýAä³í��1Iw�k ξt|t−1 , Ñø_ (2k+1 × 1) ¼Ÿí

ä³, [ýû˝6;WÉƒ� t − 1 ‚’mÕ¯¸ú‚ñ¡b θ íwø,

ã‚� t ‚ÕG‰bF�ª?íÕ¯� † F (Yt|Y
t−1; θ) = Σ2k+1

i=1 P (S?
t =

i|Y t−1; θ)× F (Yt|S
?
t = i, Y t−1; θ) , Jä³[ýªJŸA:

1′(ξt|t−1 � ηt) (3.9)
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w2 1 Ñ (2k+1 × 1) ¼Ÿíä³, 7/wjÖ·Ñ 1 , � [ýä³qj

ÖújÖó
 (element by element multiplication) , ]â� (9) �ªJø

− ξt|t−1 � ηt [ýÑ F (Yt, S
?
t = i|Y t−1; θ) = P (S?

t = i|Y t−1; θ)× F (Yt|S
?
t =

i, Y t−1; θ), i = 1, 2, . . . , 2k+1 , 1′(ξt|t−1� ηt) †u i = 1, 2, . . . , 2k+1 �Õ”í

‹,� FJBbì2ç‚œ0�k:

ξt|t = P (S?
t = i|Y t; θ)

=
P (S?

t = i|Y t−1; θ)× F (Yt|S
?
t = i, Y t−1; θ)

F (Yt|Y t−1; θ)

=
(ξt|t−1 � ηt)

1′(ξt|t−1 � ηt)
(3.10)

� (10) �[ýÑú 2k+1 �Õ”F�ª?í’mÕ¯É�ƒ� t ‚, 1ã

‚� t ‚ÕG‰bF�ª?íÕ¯� â��ä³ Pij = P (S?
t+1 = j|S?

t = i)

 
,ç‚œ0 ξt|t , 1/J ξt+1|t V[ý, à-�:

ξt+1|t = Pξt|t (3.11)

� (11) �[ýú 2k+1 �Õ”F�ª?í’mÕ¯É�ƒ� t ‚, 1ã

‚� t + 1 ‚ÕG‰bF�ª?íÕ¯� â� (10) �¸� (11) �† A

7ø_]cÍ$, Ä¤Éb#ì ξ1|0 ¥_–áM†� (9) �ÿAÑ¥_

]cÍ$-íˆß¹, â� (9) �BbÿªJ)ƒ–Nƒb (log-likehood

function) à-�Fý:

log L(θ) =
2k+1
∑

t=1

log 1′(ξt|t � ηt) (3.12)
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�7� (12) �†ªJà|×–N,l¶VªW_�2„ø¡bí,l�

Ék–áMí#ì Hamiltion (1994) �‡Uà ergodic œ0M

π = (A′A)−1eN+1 (3.13)

w2 A =









IN×N − P

1′









, eN+1 ì2Ñ I(N+1)×(N+1) í� N + 1 W, IN×N

¸ I(N+1)×(N+1) †uÑø_ÀPä³ (identity matrix) ,7 P †u��ä

³�

QOBbn�r‚œ0íl�¬˙ Hamiltion (1994) Sà Kim (1994)

FT|íj¶, ‚à Kim (1994) dı2í� 2.20 �¸� 2.21 �

P (S?
t = i, S?

t+1 = j|Y T ) = P (S?
t+1 = j|Y T )× P (S?

t = i|S?
t+1 = j, Y T )

≈ P (S?
t+1 = j|Y T )× P (S?

t = i|S?
t+1 = j, Y t)

=
P (S?

t+1 = j|Y T )× P (S?
t = i, S?

t+1 = j, Y t)

P (S?
t+1 = j|Y t)

=
P (S?

t+1 = j|Y T )× P (S?
t = i|Y t)× P (S?

t+1 = j|S?
t = i)

P (S?
t+1 = j|Y t)

. . . (2.20)

P (S?
t = i|Y T ) =

N
∑

j=1

P (S?
t = i, S?

t+1 = j|Y T )

= P (S?
t = i|Y t)×

N
∑

j=1

P (S?
t+1 = j|Y T )× P (S?

t+1 = j|S?
t = i)

P (S?
t+1 = j|Y t)

. . . (2.21)

â (2.20) �ªJø P (S?
t+1 = j|S?

t = i) õA��œ0, 7 P (S?
t = i|Y t) †

ªJ ξt|t V[ý, óçk� (10) �íç‚œ0, 7 P (S?
t+1 = j|Y T ) †ª
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J ξt+1|T V[ý, P (S?
t = i|Y T ) †ªJ ξt|T V[ý, óçkBbF;b°

)ír‚œ0, P (S?
t+1 = j|Y t) †ªJ ξt+1|t V[ý, óçk� (11) �, †

(2.21) �ªJ½h[ýÑ

ξt|T = ξt|t �
{

P
[

ξt+1|T (÷)ξt+1|t

]}

(3.14)

w2 (÷) [ýä³qjÖújÖóÎ (element by element division) wc

_Rû¬˙6ÿu, ç t = T v, ‚à� (10) �F°|Ví°)íç‚

œ0 ξt|t VdÑ ξt+1|T í–áM, 1/ ξt|t ¸ ξt+1|t †}�ªJâ� (10)

�¸� (11) �)ƒ, N¬� (12) �]cí¬˙é t = T − 1, T − 2, ...1 †

ªJ)ƒF�ír‚œ0M, u] ξt|T ÿà°BbÊ‡Þúr‚œ0F

díì2, 6ÿu¦Ê9(íhõVõ¬ êÞívÍøš�

ç_��ZêA, |(†.â5?àSdã¿í½æ, Hamilton (1994)

†Êw� 694 ∼ 695 ÜTX7Ý�Ì`í·H, à-Fý

E(Yt+1|Y
t; θ) =

∫

Yt+1 · F (Yt+1|Y
t; θ)dYt+1

=
∫

Yt+1







N
∑

j=1

P (Yt+1, S
?
t+1 = j|Y t; θ)







dYt+1

=
∫

Yt+1







N
∑

j=1

[

F (Yt+1|S
?
t+1 = j, Y t; θ)× P (S?

t+1 = j|Y t; θ)
]







dYt+1

=
N

∑

j=1

P (S?
t+1 = j|Y t; θ)

∫

Yt+1 · F (Yt+1|S
?
t+1 = j, Y t; θ)dYt+1

=
N

∑

j=1

P (S?
t+1 = j|Y t; θ)E(Yt+1|S

?
t+1 = j; θ)

%â,HíÆ�ÿªJ)ƒ Yt+1 íã¿M7�
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3.2 vå‰�ïªÚ�²_�

…ü�3bu�Ü Filardo (1994) FT|í��œ0ÓvÈ7‰æ (time-

varying transition probability) íïªÚ�²_�, Filardo (1994) ¸ Hamil-

ton (1989) Ÿáí_�|×í.°Êk��ä³, à‹cq_�É�s_

ÕG, † Hamilton (1989) í_�w��ä³ªJ[ýÑ PH 7 Filardo

(1994) í_�w��ä³ªJ[ýÑ PF

PH =









P00 1− P11

1− P00 P11









PF =









P00(Xt) 1− P11(Xt)

1− P00(Xt) P11(Xt)









w2

P00(Xt) = P (St = 0|St−1 = 0, Xt)

1− P00(Xt) = P (St = 1|St−1 = 0, Xt)

1− P11(Xt) = P (St = 0|St−1 = 1, Xt)

P11(Xt) = P (St = 1|St−1 = 1, Xt)

7/

P00(Xt) =
exp(θp0 + ΣJ1

j=1θpjXt−j)

1 + exp(θp0 + ΣJ1
j=1θpjXt−j)

P11(Xt) =
exp(θq0 + ΣJ2

j=1θqjXt−j)

1 + exp(θq0 + ΣJ2
j=1θqjXt−j)

J1, J2 [ýr(‚b, Xt [ýÕÞí%È‰b, r(‚bí²ì†ªJ

‚à AIC ¸ SIC V6ŒBb²Ïø_|_çír(‚b, P00(Xt) ¸
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P11(Xt) †uâø_ logistic ƒbF−„, ñíuÑ7d¸œ0MÊ [0, 1]

5ÈT���2 Filardo (1994) N| Xt .cN¬ logistic ƒbòQ	à��

ä³2œ0Mí��Õ, yÈQíN¬¬ íÕG‰bV	à|×–N

ƒb, u] Filardo (1994) FUàívå‰�ïªÚ�²_�¸ Hamiltion

(1989) FUàí	ìœ0ïªÚ�²_�óœ5-�-��áiõ:

1. vå‰�ïªÚ�²_�or��œ0ÊYò‚¸Ø"‚

Çá5‡ÿªJZ‰wœ0M, 7ïªÚ�²_�†u	ì

œ0�

2. vå‰�ïªÚ�²_�ªïªÚ�²_�y?D�šƒ


v4íM/^‹�

3. vå‰�ïªÚ�²_�…”,uøM/‚ÈÓvÈ7‰

æí;¶@àÊïªÚ�²_�í-Z,�

2Filardo (1994) TƒÎ7 logistic ƒbÕ6ªJUà probit function, cauchy integral and

piecewise continuously differentiable functions ·uªJUàíwF²Ï�
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d.,‚àïªÚ�²_�Vwì«É�−�=ídıóçÖ, WàŠ

²�� ô²Ë� �2” (1998), �2”� ¶È (1999), Haung (1999), �2

”� ô²Ë� �=} (2000), Chen and Lin (2000a, b), Chen (2001b) ��

Í7, ¬ óÉíû˝éý«É GDP í’eÊ 1990 �HË¡�ø_p

éí!Z4Z‰íÛï, J_kÊ,lv, ïªÚ�²_�}ø 1990 �

HJ(·wìÑQAÅ‚� ¥_IA˚×í½æ61Ý³�ø_j²í

Ÿ¶� Wà�2”� ô²Ë� �=} (2000) �‡ø’eJ}¨íj�ª

W,l, 7/Ñ7fÇ’eõØýFßÞíAâ�.—í½æ, Êj¶

,Fb†uSàó«,l¶ (Gibbs sampling) V¦Hf$í|×–N,

l¶VªW,l, 7 Chen (2001b) †uSà©°�H‰bíj�Vwì

«É�−�=í�~õ, ¥_j�íiõu.àsiËú’eªW}’,

6.Ûby5?Aâ�.—í½æ, 6?DÄüËwì|«É�−�=

í�~õ�

.°k¬ d.íT¶, …dþtTXø_�Zíj¶Vwì«É�

−�=í�~õ� …dj¶íÉœulú GDP í�AÅ0’eT�²,

yPp Hamilton (1989) íÀ‰¾ïªÚ�²_�2, ¹ª)ƒóç.˜

23
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í!‹� °vBbyªø¥5?ÅÕ%È=1í‰“ (J1Å GDP íA

Å0’eÑH[), ‚à Filardo (1994) FT|ívå‰�ïªÚ�²_

�, «nwu´�Œk«É�−�=í�~õ5wì, ¥6u¬ d.

F�Ií�

…�qñ5é§à-: 4.1�‡ú«É GDP ¸I’í’eªW}&£

!…í�ì� 4.2�,l™Ä“( GDP íÀ‰¾£vå‰�ïªÚ�²

_�1ªø¥Ç,wú«É�−�=�~õwì5?‰, 4.3�Bb–I

Ëø�2”� ô²Ë� �=} (2000) J£ Chen (2001b) FT|Víj¶

yªW,l, 1ø,l(!‹¸ 4.2 �F,l|Ví!‹ªWªú� 4.4

�†uú 4.2�FUàí_�5ã¿?‰ªW�ð� 4.5�†u«n=¹

ûü÷Ê�−�=íÔ�,5æ°�

4.1 ’eízp£�ì

Bbílâ`>¶ AREMOS ’eé¦)«Éõ” GDP� I’� J£1

Å GDP AÅ0í’e, ’e‚Èâ 1962�ø�ƒ 2001 �ø�, 1â%

È¶Õ�¿À$l§Ñ¦)®Åú«É5¿ÀÀç, ’e‚È¨� 1986

�ø~ƒ 2001 �ÿ~í~’e� âk’e�GJÑÝ0ì (nonstation-

ary) íb�, †¤’eZ._¯ÊïªÚ�²_�-Vn�, 7/«É,

ñ%È’e·�ø_Ô4, ¹’e·u„%¬��4|c� Ç 5.1 †u×

ÛŸáb�íŸòJ£�²A�AÅ0(íêò, âÇ 5.1 ªJõ|.

�u GDP CuI’í’e·�pévÈ�‘, 1/æÊ'#Ëí��
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4�=íÛï, !k¥_Üâ, Bbílú¦)í’eªWøOíÀ;

�ìJ£��4À;�ì, �ì’e2u´�À;íæÊ, Êj¶,†

uUà Hylleberg, Engle, Granger and Yoo (1990) FT|í HEGY ��

À;í�ìj¶�

ílÏW-�c¦�:

ϕ∗(B)Y4t = π1Y1t−1 + π2Y2t−1 + π3Y3t−2 + π4Y3t−1 + εt (4.1)

w2 ϕ∗(B) = 1 − a1B − a2B
2 − ... − apB

P , 7/¦r(‚bÑ P = 4,

Y1t = (1+B +B2 +B3)Xt, Y2t = −(1−B +B2−B3)Xt, Y3t = −(1−B2)Xt,

Y4t = (1 − B4)Xt, Xt [ýúŸáb�¦AÍúb(í!‹, çBb�ì

π1 = 0 ¹uÊ�ìøOíÀ;, �ì π2 = 0 ¹u�ìŠÀ;, 7 π3, π4

Ñu	µb;í¶}, J°v�ì π3
⋂

π4 = 0 6¹uÊ�ì�Ì��4

À;íæÊ� [ 5.1 cÜ7‚à HEGY ��4À;�ìj¶�ì GDP

¸I’í!‹, â[ 5.1 ªJêÛÊ 5% íéO®Ä5-, Bb·Ì¶‡

"™Ìcq, 6ÿuz GDP ¸I’·æÊ��4À;, [ýŸá’e1

._¯0kïªÚ�²_�-Vn�, Ä¤BbúŸá’e¦û¼Ï}

l��AÅ0J¾ÎwvÈ�‘£��4�=íÛï�

4.2 ™Ä“( GDP 5_�,l!‹

âk 4.1 �í�ì„p7Bbí’eíüæÊ��4À;, !k¥_Ü

â, ]Bbú’e¦AÍúb(yd��Ï}�²A�AÅ0í’eJ
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¾ÎvÈ�‘£��4�=íÛï, ü\’eªJÊïªÚ�²_�í

-Z-Vn�� Í79õ,1Ýà¤ÀÓ, Î75?À;íæÊ, d.,

à�2”�ô²Ë� �=} (2000), Chen and Lin (2000a, b), Chen (2001b)

·N|«É GDP �AÅ0Ê 1990 �HJ‡òAÅ‚�Ñ 11% QAÅ

‚�Ñ 7%, 1990 �HJ(òAÅ‚�Ñ 7% QAÅ‚�Ñ 5%, 6ÿu

z GDP �AÅ0Ê 1990 �HË¡�ø_�}péí!Z4Z‰íÛ

ï, J_kà‹J Hamilton (1989) íÀ‰¾ïªÚ�²_� ªW,l

vî}z 1990 J(·wìÑQAÅ‚, 7ßÞ 1990 �H(‚’eÌ¶

wìí£1� Chen and Lin (2000a, b) íltÇJvå‰�ïªÚ�²

_�¸ïªÚ�²ÀÄä_�, 5?é��œ0ÓvÈ7‰æJ£5?

‰bu°š�íÛïí;¶Vj²¥_½æ, O6ŒN˛Eu�}Ë�

Ì�

Ç 5.2 u‚à Hamilton (1989) íÀ‰¾ïªÚ�²_�ú GDP íA

Å0’eªW,lF)ƒ5r‚œ05Ç$, âÇ2ªJêÛ 1990 �H

J(í’eÊwì,·øwwìÑQAÅ‚, [ 5.2 HM(1) †uJ GDP

�AÅ0, ‚Èâ1962 ��ø�ƒ 2001 ��ø�F,l|Víú@!

‹, w2òAÅ‚Ñ 11.86% 7QAÅ‚Ñ 7.33%�1

Ñ7j² 1990 �H(‚Ì¶wìí8”, ílBbEHYÎ�2”�

1d2F�_�í,l!‹¨� AR(4), Hamilton (1989) ïªÚ�²_�, Filardo (1994)

vå‰�ïªÚ�²_�, ·uUà Chang-Jin Kim FTXí˙�, 1‚à Gauss 3.2 ,ñ

VªW„ø¡bí,l� â–Nƒb°)„ø¡bí¬˙, †u‚à Gauss 3.2 ,ñ2qìí

(BFGS) bMÆ�j¶V°)”M�
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ô²Ë� �=} (2000) íd¶ø’e~As¨, âk9‡1.ø−ö£

í!Z4Z‰õíP0, FJBbUà]cíj�Ê 1987 B 1990 Èd

~’1øw}¨, J©vø_|¯_í~’õÍ(yz}¨(í’e_

�™Ä“(øs¨b�9Êø–d,l� ,lí!‹éý.�ø’e~

’Ê¨øõ, ú_�2„ø¡bí	à·._¨AØ×í‰“,7Bb²

ìíj�u¦ −2(log LR(ϕ)− log LU (ϕ )) Ñ|×6,2 6ÿuø~’õ²

ìÑ 1987 ��û�,3 [ 5.2 HM(2) †uø~’õ²ìÑ 1987 ��û�,

y}¨™Ä“(F,l|VíÀ‰¾ïªÚ�²_�5,l!‹, à[

5.2 HM(2) F�w2òAÅ‚Ñ 0.37 QAÅ‚Ñ −0.71�

Ç 5.3 …•|ø’e%¬™Ä“í�²(1Uà Hamilton (1989) í

_�F,l5«¢‚ír‚œ0Ç$, µ	¶}†u%�}Ft0í«

É�−�=«¢‚5!Än‚� âÇ 5.3 2ªJêÛBbø’e%¬¥

ší�², F�šƒí«É�−�=�~õín‚¸%�}Ft0í«

É�−�=!Än‚võ×_,·.}�Ø×í|p, Î7�ù¸�ú

�=5Õ, OâÇ 5.1 2Bb.ØÜj9õ, 1962 ƒ 1970 �Èíš�4

œü, Í7™Ä“í�T†uâ 1962 ��ø�ƒ 1987 ��û�, u]Ì

¶�šƒ‡ÞsŸ�=íÜâuª;7øí� Ñ7�^¥_ÿ\, Bb

ø−«Éuø_½¿�%ÈñÍ, �Oò�íÕüYæ�FJ«É�−

2log LR(ϕ) ÑïªÚ�²_�F,l|Ví–NƒbM, log LU (ϕ) Ñ AR(4) F,l|V

í–NƒbM�
3}¨�Ìb¸‰æb}�Ñ 1962 ∼ 1987 : µ1 = 9.49, σ2

1
= 14.83; 1988 ∼ 2001 :

µ2 = 6.94, σ2

2
= 4.93�
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�=6@v}§ƒÅÒ%È‰�í	ànu, FJBby5?J Filardo

(1994) ívå‰�ïªÚ�²_�1/J1Åí GDP �AÅ0çAÕ

Þ‰b (Zt)V	à��œ0í��,4 w,l!‹à[ 5.4 FM (2) F�, Ç

5.4 …•|ø’e%¬™Ä“í�²(1Uà Filardo (1994) í_�F,

l5«¢‚ír‚œ0Ç$, â[ 5.4 FM (2) ¸Ç 5.4 ªøBbªJAŠ

Ë�šƒ«É�−�=í�~õ�5 �7¥óø_IAPUí!‹(çÍ

|½bí	TuªW_�ícq�ì��2” (2001) N|�ÉkïªÚ

�²_�í�ì.â5?-�sá:

1. i�á�ÌbíZ‰u´ó°,

2. ÕG‰b®‚5È˛¤u´Ö
�

6ÿuzBb.â�ì (1) H0 : µ0 = µ1, (2) H0 : P00 = P11 , w2

�ø_cq�ì¹u�ì�ÌÕG�² (regime switching) íÛï, J

ªJ‡"™Ìcq†[ýBbí’eíü_¯àïªÚ�²_�V�š

mean switching íÛï, JÌ¶‡"™ÌcqïªÚ�²_�†}¢“

Ñ AR(P) _�, 6ÿuz’e1._¯àïªÚ�²_�V[Û� �ù

_cq�ì†u�Ék��œ0í‰��*ïªÚ¬˙íqì, JÌ¶

‡"™Ìcq†¿Ö7ÕG‰b‡(‚ÈíÉ[ÑÖ
��, ¥�œ0

4âk«É%Èo‚uJ|¨Ñ3bê�íñ™, 71Å¢Ñ«É5|×|¨üqÅFJB

bó]J1Åí GDP �AÅ0çAÕÞ‰b@v�Œk«É�−�=�~õ5wì�
5Ék©øŸ�=êÞíŸÄ5«nd.,�óçêcí«˝¸cÜ, Ê¤Bb.Òú¤y

d«n�
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M‡(‚ÈÖ
��íí8”ø_|t�íWäÿu Bernoulli }º, J

_kl‡íqìÑ7àJ�šM/YæÔ4íïªÚ¬˙œ„Ü wŠ

?øO� u]Bb.â©°ø_|�‚í„pVð„ç�Ñ7í�šƒ

íÛï7qìíœ„¥_;¶u£üí, Í7’eíÔ4u´XMBb

d¥óšíø_qì�

d.,�ÉïªÚ�²_�í�ìóçí�Ì, |t�íà Kuan (2001)

FT£í Hansen (1992, 1996a) ¸ Garcia (1998) s¹� Hansen (1992) T|

–Nª�ì$l¾, OwéO®ÄM†.âe_�.°í8”â_Òí

j�VßÞ, w¬˙óçíõµ7/‘v, Ä¤Sà61.Ö�7 Garcia

(1998) FT|í�ìj¶;W �2” (2001) ízp†uª?Ì¶IA

]�, FJÊcq�ì,, BbEHY� Engle and Hamiltion (1990) FU

àíf$�ìj� Wald test ¸ LR test w�ìj�à-:

(µ1 − µ2)
2

[V ar(µ1) + V ar(µ2)− 2COV (µ1, µ2)]
≈ χ2(1)

[P11 − (1− P22)]
2

[V ar(P11) + V ar(P22) + 2COV (P11, P22)]
≈ χ2(1)

�ì!‹à[ 5.3 F�, Ê 5% íéO®Ä-.�u�ø_cq�ìC

u�ù_cq�ì, Bb·?D‡"™Ìcq, [ý�—Dí„W„p

ç�_�íqìuªJ\Q§í, °v6Ñ…d(/íû˝H7ø™#

-‡�
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4.3 D¬ d.íúª

…ü�Bb†uJ GDP ¸I’¥s_‰b, –IË½Û�2”� ô²

Ë� �=} (2000), ¸ Chen (2001b) íd¶V¸,øü�BbT|íd¶

dø_ó�íªú, 1Jç‚œ0¸r‚œ0V�eú�d¶J£%�

}Ft0í«É�−�=!Än‚võ5È, u´æÊpéí.°� �

2”� ô²Ë� �=} (2000) uø GDP í’e~’Ê 1989 �û�, Í

7Ñ7¸‡øü�íd¶dø_ø_4íªœ, u]Bby½Ûwd¶

ø’e~’Ê 1987 �û�, 7Ê¡bí,l,�2”� ô²Ë� �=}

(2000) †uUàó«,l¶,7…d†uUàf$í|×–N,l¶, F

Jkw¾BbÉ?DzuÊj¶,–Ií¡N, O.[ýrÍó°� °

šíÑ7$Aúª, Bb6uyJ1Åí GDP �AÅ0çAÕÞ‰b

(Xt) V	à��œ0í��, øwÊ}¨í_�5?1J Filardo (1994)

ívå‰�ïªÚ�²_�ªW,l�

[ 5.2 HM(3) ¸ HM(4) uJ Hamilton (1989) í_�ªW,l, 7,

l‚È}�â 1962 ��ø�ƒ 1987�û�D 1988 ��ø�ƒ 2001�

ø�F,l|Ví!‹, Ç 5.5 ¸Ç 5.6 †u…•|ø’e%¬}¨(í

r‚œ0Ç$, [ 5.4 FM(3) ¸ FM(4) †u}�J1Åí%ÈAÅ0¸

Õ�¿ÀAÅ0ÑÕÞ‰b1Uà Filardo (1994) í_�ªW,l,6 7

6Ê}¨_�2úÕÞ‰b Xt í5¾, âk1Åí%ÈAÅ0Ê 1990 �H(‚1Å�

˛uø©�íòAÅ‚, FJÊ 1990 �H(‚Bb†uSàÕ�¿À,ç¦HŸ…í1Åí

GDP �AÅ0, Õ�¿À,çíTÜ†u, øwâ~’e�²A�’e(y°w�AÅ0�
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,l‚È}�â 1962 ��ø�ƒ 1987 �û�D 1988 ��ø�ƒ 2001

�ø�F,l|Ví!‹, 7Ç 5.7 ¸Ç 5.8 uø’e%¬}¨(ír

‚œ0Ç$, â¥s_!‹N˛éýBbÊ_�q‹pÕÞ‰b Xt N

˛³��Vwì,í6Œ� 1/â[ 5.2 HM(3) ¸ HM(4) 6ªyøŸí

Ñ 1990 �HJ(«É�−�=Ì¶wìí8”T||�‚í„p, â[

5.2 HM(3) ¸ HM(4) ªJêÛ 1990 �HJ‡QAÅ0�Ñ 8.39%, 1990

�HJ(òAÅ‚�Ñ 7.05% , FJBbJ.Sà}¨_�ªW,l, †

1990 �HJ(«É�−�=‘.·ø\wìÑø©/íQAÅ‚, ¥u

ø_.Íí!‹�

Bb‚àt� (1−P00)
−1¸ (1−P11)

−1Vhô}¨_�ÊòAÅ‚D

QAÅ‚M/‚Èí‰“, w2BbªJ'péËêÛøõ, Ê 1990 �

HJ‡ GDP �AÅ0TGÊòAÅ‚ívÈpéªTGÊQAÅ‚í

vÈ´bÅ,¥øõ¸ Sichel (1993) FT|Ví.ú˚Ûï.Ü7¯� Í

7 1990 �HJ(«É�−�=†u|Û7 GDP �AÅ0TGÊòAÅ

‚ívÈ¸TGÊQAÅ‚ívÈ�˛øšÅí8”, ¥øõJuM)

Bb 25íø_½æ, u´«Éí%È!ZÊ 1990 �HË¡êÞ7�

‰, J_kúÕÞ§Uí¥@|Û7¸J%.°íø_!‹,¥øõââ

}¨_�2F×)7Ýuc¨ø–,lí_�F?×)ím7, ¥_m

7ªJTX#�E�íç6„Vø_û˝íj²�

°šíBbJI’çA�H‰bVçTu Chen (2001b) íø_¡N,

7wÈ|×í.°u Chen (2001b) Ê_�í²Ï,UàÀ‰¾ïªÚ
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�²Ää_�, 7…d†uUà|Ÿáí Hamilton (1989) íïªÚ�

²_�, u].°í_�²Ï6.Í}ßÞ<�íÏæ¥uªJ\Üj

í� ¥³BbíTÜj�¸‡Þó°, w,l!‹à[ 5.2 HM(5) F�,

[ 5.2 HM(5) †uJI’çA�H‰b1Uà Hamilton (1989) í_�

ªW,lF,l|Ví!‹, 7Ç 5.9 †u…•|JI’çA�H‰b

1Uà Hamilton (1989) í_�F,l5«¢‚ír‚œ0Ç$, [ 5.4

FM(5) †uJ1Åí%ÈAÅ0ÑÕÞ‰b1Uà Filardo (1994) í_

�ªW,lF,l|Ví!‹, 7Ç 5.10 u…•|JI’çA�H‰b

1Uà Filardo (1994) í_�F,l5«¢‚ír‚œ0Ç$, â¥s_

!‹éýÊ_�q‹pÕÞ‰b Xt †�ŒkBbàkwì«É�−�

=í�~õ, Ow^‹EHu'�Ì� â¥<�¥í!‹N˛ªJêÛ

øõ, Ê_�q‹p1Åí GDP �AÅ0çAÕÞ‰b Xt V	à��

œ0í��, 1J Filardo (1994) í_�d,lúkBbÊ«É�−�=

�~õíwì,N˛.}ßÞ'×íõ., ¥øõíü|˛kBbí<

e5Õ�

|(Bbø¥ú�j�F,l|Ví!‹dø_¦ÑDcÜ� à�ù

�FT£ír‚œ0à°¦Ê9(íhõVõ¬ êÞ¬ívÍøO,

FJBb²ÏUàr‚œ0Vv|ú�.°í_�Fwì|Víò¼¸

ë�êÞívõ, J£%�}Ft0í«É�−�=!Än‚5Èu´

æÊpéí.°� d.,úk�~õíwì×J,�s�j�, øuv

|r‚œ0MZ‰õíP0,øuv|r‚œ0|Q¸|òMíœ0,¥
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s�j�5Èí.°õÊk, r‚œ0MZ‰õíP0óçk¥�õí

–1, 7r‚œ0|Q¸|òMíœ0†óçk”×M¸”üMí–1,

FJJBb3bíñíÊkv|«É�−�=íò¼¸ë�ívõ†S

à(6}ªœ¯¯Bb3bí‡æ, w!‹¦Ñk[ 5.5�

â[ 5.5 ªJõ|, JBb3bíñíÊkv|«É�−�=íò¼

¸ë�ívõ, †Jv|r‚œ0|Q¸|òMíœ0íj¶¸%�}

Ft0í!‹}�œó¡í!‹�7[ 5.6 †uJv|r‚œ0|Q¸

|òMíœ0íj��c|%�}Ft0í«É�−�=ò¼¸ë�í

võ¸ú�.°íTÜj�Fwì|Ví«É�−�=ò¼¸ë�ív

õ5!‹� 9õ,â[ 5.5 ¸[ 5.6 ªJêÛú�.°íTÜj�¸%

�}Ft0í!‹EuæÊ<�ííÏæ� wÏæíŸÄª?Êk%�

}Ê)„�−úµmUJ£wã¯}bv°v5?ƒälN™, °vN

™J£r(N™, 7BbÊ,lv†uÀJ GDP �AÅ0VdH[, O

9õ, GDP ˛%Ë�Ý�îóím7, Ê%ÈÜ�,…uø_,çí

–1FJÊ GDP í A}ä³9õ,o˛¨Ö7älN™, °vN™

J£r(N™íA}, FJBb�Üâó] GDP u"úx�—DH[

4íN™�

â,Hú�j¶ªø, …dFSàíj�Fwì|Ví!‹�˛D�

2”�ô²Ë� �=} (2000) íj�F,l|Ví!‹óN,7 7D Chen

7‡Þs_�=íwìuÄÑÊ 1962 ƒ 1970 �5Èwš�4péœ5(í‚Èü, J_

kÊwì,Ì¶vƒ¯_ívõ�
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(2001b) íj¶F,l|Ví!‹�ªœ×í.°, wŸÄÊk‰b²Ï

,íÏæF¨A, Í7õÒ,…do˛#|BbdíÉu–I,í¡N,

Chen (2001b) †uJïªÚ�²Ää_�15?Ö_‰bu°š�íÛ

ï, FJÊwdı2Fwìí!‹¸…dFdí–I,í¡N7)|í

!‹6�F.°, ¥øõuª;7øí� |(Bb†u;b7j…dF

T|íj�Êã¿?‰,í[Û, u´�Œk6ŒBbú„V%È•‘

íã¿, Ék¥øõøk-øü�2«n�

4.4 _�íã¿[Û

ø__�íišÎ7?D…•|F;bj„í%ÈÛï5Õ, yı��

â_�íqlV6ŒBbãø.üìí„V� …ü�3buªœïªÚ

�²_�J£vå‰�ïªÚ�²_�5ÈÊã¿?‰,í[Ûu´�

éOí.°�

ílBb²Ïã¿‚Èâ 1991�ø�ƒ 2001 ��ø�, 1/‚à]

cí,lj� ,l|š…‚È-ø‚íã‚M (one-period-ahead fore-

cast), 6ÿu‚à� t− 1 ‚J£w¬ ím7,  ,l� t ‚íã‚M,

7/©øŸí,lÉdälø‚íã¿� J¥�j�Yå°)¤s�_

�íã‚M, wŸ‚à©ø‚íã‚M¸õÒM l�ã¿‚ÈÌjÏ

(mean square error , �ŸA MSE), Vªœ|_�5Èíã¿^‰, wj
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¶à-:

MSE = T−1
T

∑

t=1

(Yt − Ŷt|t−1)
2 (4.2)

w2 Yt [ýÑ� t ‚íõÒM, Ŷt|t−1 Ñçm7É�ƒ� t− 1 ‚1l�

� t ‚íã‚M, w,lí!‹à[ 5.7 F�� â[ 5.7 ªJ)ƒïªÚ

�²_�J£vå‰�ïªÚ�²_�í MSE }�Ñ 0.180 J£ 0.259,

7Ç 5.11 †u[Û|ã‚MDõÒM5ÈíÏæ, âÇ2ªJõ|¤s

�_�íã‚MDõÒM�˛u'ó¡, 7éBb|>ƒ˚ˇíuvå

‰�ïªÚ�²_�Êã¿,í[Û1³�ç�ã‚OíµóÜ;, w

ŸÄª?uÊ‡øü�FTƒí, ÄÑÊvå‰�ïªÚ�²_�2B

bUàíÕÞ%È‰bÑ1Åí%ÈAÅ0í’e, Í71Åí%ÈA

Å0Ê 1990 �H(‚†u|Ûø©�íòAÅ‚, J_kvå‰�ïª

Ú�²_�ªJçÕ�šƒ 1960∼ 1970 �HÈísŸ�=, OuÊ 1990

�HJ(íã‚¥7Ü 7w@�í^‰,8 FJBbó]ïªÚ�²_

�J£vå‰�ïªÚ�²_�?D�üË�šƒ�−�=íÔ4D�

G�

4.5 =¹ûü÷�−�=Ô45ªœ

…�íñË3b«n=¹ûü÷Êk�−�=íÔ�,u´O/�˙�

8ÖÍÊ‡øü�TƒªJUàÕ�¿ÀíbçV�H1Åí%ÈAÅ0, OâkªJ)ƒ

í’e‚ÈÉ�A 1986 ø~ƒ 2001 �ÿ~, ÄÑ’eÅ�íÌ„J_kÊã¿ív`Bb

Ì¶Uà¥á’e�
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íÉ:, âk…ı�2N|«É GDP í’e2Ê 1990 �HË¡|Û

7péí!ZZ‰Ûï, Bbø…eÑu%È!Z,íø_Z‰, Ñ7

ø„¥_;¶, Bbâ«É%ÈhÑí,ñ%ÈN™’eé2¦)œÚ�

h‹�� îÂí GDP �AÅ0í�’e, âk¥ú_ÅðD«É1˚

Ñ=¹ûü÷FJÊ%Èê�í2¥,�O”ÑóNí¬˙, FJBb

×AíRi¥ú_Åð@v6}|ÛD«Éí’eó¡í!Z4Z‰Û

ï, Ê�−�=�~õíwì,6ª?}Þ@ƒDUà«Éí’eví

£1, 7…dFT|íTÜj�@v?DÑ¥<Åð�−�=íwì,

TXŒï�

Ç 5.12 ·ú|œÚ� h‹�� îÂí GDP �AÅ05Ÿáb��‘

Ç,7µ	í¶}†u%�}Ft0í!Ä�=�~õín‚, âÇ 5.12

ªJõ|µ	¶}D¥ú_ÅðAÅ0-±v`½L, ¤û_ÅðÈ�

−�=í–”N˛æÊOu°š�íÛï, 7¥_ÛïíŸÄª?u§

ƒó°íÕÞÅÒ%È9Kí§UFßÞ� âk¥û_Åð�O”Ñ¡

Ní%Èñ”, FJÊÞúó°íÕÞ§U}�O”ÑóNí¥@, 7

Ê�−�=íµÞ,6uà¤, .°íuÊkÞúó°íÕÞ§U¥@

í§�D§	àvÈÅsí.°7˛, 7�−�=Ýu°š�í¶}†

u§®_ÅðÈ®AqÞí%È!Zí	à�

BbíñËÊk«n¥<ÅðÈu´æÊD«ÉóNí!Z4Z‰

íÛï,ílBb}�‡ú¥ú_Åðí GDP �AÅ0í’eJ Hamil-

ton (1989) íïªÚ�²_�lú’eTø_–I4í¿�, [ 5.8 �c
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|JïªÚ�²_�ªWº_F)ƒí!‹� 7Ç 5.13 ƒÇ 5.15 †}�

uîÂ� œÚ� h‹�í Hamilton _�5r‚œ0Ç$, µ	í¶}†

u%�}Ft0í!Ä�=�~õín‚� âÇ 5.13 ¸Ç 5.14 Bbª

JêÛîÂ¸œÚí GDP �AÅ0í’eÊ 1990 �H˝¬6°š|

ÛD«Éó°í!Z4Z‰íÛï, Æ‘M� Š^ë� -p¸ (2001) J

œÚí	“ÞßNbí’e1JïªÚ�²_�ªW’eº_í!‹ê

ÛœÚí	“ÞßNbíüæÊ!Z4Z‰íÛï, ¥øõDBbUà

GDP í�AÅ0F)ƒí!‹.Ü7¯�

îÂí¶}†uÌ¶vƒóÉíd.JTX1„, O.�uâÇ 5.12

Cr‚œ0íÇ$,Võ·—J„pîÂíüæÊpéí!Z4Z‰í

�ï� 7h‹�jÞ†u�}IA<Õ, âÇ 5.15 VõBb�˛Ì¶v

|’e2æÊ!Z4Z‰í�ï, 1/Ç 5.12 2ªJêÛh‹�â 1981

��ø�ƒ 2001 ��ø�òAÅ‚·×�&M� 10% íAÅ0, 7Q

AÅ‚†u×�&M 6% íAÅ0, N˛³�|ÛLS!Z4Z‰íÛ

ï, úkh‹�à¤�ií[Û…d.Òú¤*(5ŸÄdy¿pí«

˝, Oâõ„í!‹Bbó]h‹�}uø_'ßíû˝æ‡DÇê2

Åð%Èê�í½b¡5YW�

âJ,ízpBb‡úœÚDîÂí’eydªø¥í«n, ílB

bEHuY� 4.2 �íj¶Vv|ø_|¯_í’e~’õ, 1ø’e

}¨™Ä“TÜ(yUàïªÚ�²_�ªW’eíº_, º_í!‹

à[ 5.8 Fý, 7Ç 5.16 ¸Ç 5.17 †}�Ñ™Ä“TÜ(îÂDœÚí
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r‚œ0íÇ$, âÇ$,VõªJêÛ%¬}¨™Ä“TÜ(BbÎ

7s�!Z4Z‰úk’eº_í	àÕy?DœJ%y�üí¦³�

−�=í�G�

[ 5.9 �c7 Kim (1996) íõ„!‹DœÚç�Ft0í�−�=

�~õn‚, 1D…dF)ƒí!‹�óúª, 7îÂí¶}âkÌ¶

½Õƒ�Éíd.Dç�FTXí’eD…d!‹ó�ªú, ]Ê¤c

TX…dFõ„|Ví!‹JX¡5� â[ 5.9 í�c!‹éý, 9õ,

…dFwì|Ví�−�=�~õn‚DœÚç� (National Statistical

Office �ŸA NSO) J£ Kim (1996) Fõ„í!‹�}íQ¡, ¥øõ

—J„pBbú’eªW�²í!‹íüªJÑœÚDîÂç�í�−

�=�~õíwì,TXŒï�
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5.1 !�

…díñËÊ«n«É�−�=�~õíwì, âk GDP í’eÊ 1990

�HË¡�ø_!Z4Z‰íÛï, J_k¬ íd.Êk 1990 �H(

‚�−�=íwì,·z¥ø¨v‚í’e, wìÑø¨M/‚Èóç

ÅíQAÅ‚� Ék¥øõó]û˝6.�uUà¨ø_Åðí’e·

}í¾ƒ¥_IA˚×í½æ, ÄÑ*%ÈAÅÜ�íhõVõ, LS

ø_Åð%Èê�ív˙, *„ÇêÅðƒÇê2ÅðÝBk˛ÇêÅ

ð, Ê©ø_%Èê�í¼¨2w%ÈAÅ0í‰“·}�éOí.°,

¥uªJ\k}íÜjDð„í!‹�

Í7úkø_õ„û˝67k, Êk�−�=¥_‡æ,, Bb.â

ø©ø_%Èê�v˙-í’e0k°ø_©¾í!Ä-Vd}&, n

?D°v�šƒ©ø_%Èê�í¼¨-�−�=í8”� �2”� ô

²Ë� �=} (2000) íd¶uø©ø_%Èê�í¼¨~ÇV, 1_�

ív|%Èê�í¼¨-�−�=í8”� 7 Chen (2001b) íd¶†u

�â©vwFíóÉ�H‰bV¦H GDP í’e, 1°v�š©ø_

39
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%Èê�í¼¨-�−�=í8”� âk GDP uø_,çí’e, Ê…

í A}ä³Þ°v¨Ö7älN™, °vN™Dr(N™í4”, ]

GDP uF�í’e2|x�H[4í’e, àJ©¾�−�=í8”,

FJ…díd¶ub²kø GDP í’e0k°ø_©¾í!Ä-Vn

��

ílBbv|!Z4Z‰õíª?P0VH[ø_%Èê�¼¨í

�‰, 1/_�í°�©ø_%Èê�¼¨í�ÌbD‰æb, y‚à

™Ä“¥_Ó¾íh1, ø©ø_%Èê�¼¨-í’e_�™Ä“(,

y¯9Êø–d,l� 7Ê_�í²Ï,Bb†uSà Hamilton (1989)

FT|íïªÚ�²_�, âkïªÚ�²_�uø�¹¯_�íyô

., 1/k}Ë…å|VAk�ø¼�Ïí‰æ8$, 6£¯¯7�−

�=òQAÅ‚í���

âõ„í!‹ªJêÛø’e%¬,Hí�²(, yø…PpïªÚ

�²_�2d,lFwì|Ví�−�=�~õ, Î7Ê 1960 ∼ 1970 �

ÈísŸ�=Ì¶%â_�wì|V5Õ, ×_,·?D¸%�}Ft

0í«É�−�=�~õívõ’¯� 7Ñ7�^¥áÿ\, Bb†u

�s_²Ïíj²� (i) uú 1960 ∼ 1970 �Hí’ey}¨™Ä“(½

h,l, (ii) †u5?JwFíÕÞ%È‰bV	à��œ0í��, U

)_�y?D�šƒs
íM/‚Èí‰“� ÖÍ9õ,�ø_j�í

üªJ6ŒBbß‚Ëwì|¥sŸí�−�=, Ou1³�péí„

WªJXMBb?Dø¥¨‚ÈeÑÇø_ê�í¼¨, FJ…d²Ï
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7�ù_j�, ÄÑBb�—DíÜâó]ø_ü�Ç[%ÈñÍwq

¶í�−�=8”.Í}§ƒÅÕ%ÈñÍí‰“F	à, 7õ„í!

‹9õ,6XMBb¥_;¶, ‹p1Å%ÈAÅ0í’eÑÕÞ‰b

Xt V	à��œ0í��, íüªJ6ŒBbß‚Ëø©ø_%Èê�

¼¨�−�=í8”#…•|V, 1/ªJ‡d.,íõ„!‹y?D

ÄüËwì|�−�=�~õêÞín‚�

5.2 �‡

Êc_õ„Dd.�èí¬˙2ªJ¦Ñ|J-�õTX#è6}�:

íl*d.í�è,BbêÛ, ïªÚ�²_�ªJeû˝’eí4”

ÊwFíËjdy��íô.D|c, 1@àÊwF.°íä�,� W

à Filardo (1994) FT|ívå‰�ïªÚ�²_�, Kim (1994) FT|

íïªÚ�²Ää_�, J£ Hamilton and Susmel (1994) FT|íïª

Ú�²ABc¦æ”‰æb_���

wŸâ�2”�ô²Ë� �=} (2000) í}¨ïªÚ�²_�2ªJ

êÛ«É�−�=Ê 1990 �HJ‡òAÅ‚íM/‚ÈpéíªQA

Å‚íM/‚ÈVíÅ, OuÊ 1990 �H(‚¥7|ÛòQAÅ‚íM

/‚È�˛uøšÅí8”, w2u´�¿Ö7«É¥_%ÈñÍÊk

ÞúÕÞ§Uí¥@DwqÞíq¶|cœ„Ê¥s_¼¨�7éO4

íZ‰�

|(âõ„í!‹BbªJªø¥êÛ, úk�−�=íwìà‹c
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uJÀøÅðí’eV�šu.D�üí, ÄÑr7%ÈñÍ�OóÞ

ó7íÉ[, FJBbwÑà‹JÖ_3bÅðí%ÈAÅ0í’e, 1

‚à Kim (1995) FT|VíïªÚ�²Ää_�, V#|Ö_ÅðÈ�

−�=u°š�í8”1wì«É�−�=�~õívõ, †ª?}�

ªœ�üDIAÑ5PUí!‹�
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[ 5.1: ��4À;�ì!‹

GDP Π1 = 0 π2 = 0 Π3 = 0 Π4 = 0
⋂

34 = 0
⋂

234 = 0
⋂

1234 = 0

None 4.24 −2.15 −1.65 −2.02 3.39 3.80 7.82

I only −3.78 −2.09 −1.71 −1.80 3.09 3.51 6.62

I,SD −3.73 −2.20 −1.53 −2.40 4.06 4.34 7.28

I,Tr 0.05 −2.09 −1.70 −1.81 3.09 3.50 2.63

I,SD,Tr 0.05 −2.20 −1.52 -2.40 4.05 4.33 3.25

Investment Π1 = 0 π2 = 0 Π3 = 0 Π4 = 0
⋂

34 = 0
⋂

234 = 0
⋂

1234 = 0

None 2.93 −1.01 −0.93 −1.20 1.19 1.15 3.16

I only −3.25 −0.96 −0.81 −1.21 1.08 1.05 3.54

I,SD −2.99 −4.26 −1.48 −1.76 2.73 8.49 9.48

I,Tr −1.81 −0.94 −0.81 −1.17 1.04 1.01 1.63

I,SD,Tr −1.77 −4.25 −1.51 −1.71 2.69 8.41 7.30

Critical Value(5%) Π1 = 0 π2 = 0 Π3 = 0 Π4 = 0
⋂

34 = 0
⋂

234 = 0
⋂

1234 = 0

None −1.94 −1.95 −1.92 −1.65 3.16 2.72 2.53

I only −42.87 −1.92 −1.90 −1.66 3.12 2.74 3.38

I,SD −2.91 −2.89 −3.38 −1.96 6.61 6.04 5.69

I,Tr −3.44 −1.95 −1.92 −1.66 3.07 2.75 4.13

I,SD,Tr −3.49 −2.91 −3.41 −1.92 6.57 5.91 6.33

Å: I=Intercept, SD=Seasonal Dummy, Tr=trend, r(‚bÑû‚, w2 Π1 = 0,

π2 = 0, Π3 = 0, Π4 = 0 Ñ t �ì,
⋂

34 = 0,
⋂

234 = 0,
⋂

1234 = 0Ñ F �ì�
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[ 5.2: Hamilton _�íõ„!‹

Parameters AR(4)-MLE HM(1) HM(2) HM(3) HM(4) HM(5)

µ1 −0.004 11.864 0.375 12.312 7.051 15.603

(0.052) (0.642) (0.127) (0.981) (0.156) (1.244)

µ0 7.331 −0.709 8.386 5.227 3.661

(0.470) (0.179) (0.925) (0.248) (1.531)

σ2 0.407 1.518 0.561 1.803 0.816 5.113

(0.047) (0.117) (0.041) (0.233) (0.088) (0.438)

φ1 0.744 0.873 0.620 0.841 0.565 0.485

(0.078) (0.083) (0.083) (0.131) (0.120) (0.095)

φ2 0.061 0.008 0.077 0.066 −0.060 0.276

(0.097) (0.084) (0.105) (0.178) (0.140) (0.119)

φ3 0.154 0.090 0.153 0.044 0.283 −0.210

(0.099) (0.117) (0.097) (0.173) (0.143) (0.104)

φ4 −0.374 −0.325 −0.477 −0.345 −0.746 −0.114

(0.080) (0.094) (0.086) (0.121) (0.125) (0.102)

P00 0.812 0.957 0.747 0.981 0.920

(0.074) (0.030) (0.187) (0.022) (0.041)

P11 0.939 0.928 0.902 0.972 0.907

(0.028) (0.046) (0.060) (0.038) (0.046)

log L −148.331 −318.223 −145.059 −244.643 −64.671 −495.070

Å: J,õ„í!‹uJ Hamilton (1989) í_�F,l|Ví!‹, w2 HM(1) †u

ø GDP �AÅ0í’e„%¬LSíTÜF,lí!‹, HM(2) [ýø GDP �AÅ

0í’e%¬™Ä“(F,lí!‹, HM(3)�HM(4) †uø GDP �AÅ0í’eS}

¨,lF)ƒí!‹, 7,l‚È}�â 1961Q1∼1987Q4 ¸ 1988Q1∼2001Q1,

HM(5) †uJI’Ñ�H‰bF,lí!‹ �
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[ 5.3: _�5cq�ì

H0 : P00 = 1− P11 H0 : µ0 = µ1

Wald Test Wald Test LR Test

Standardize GDP 194.45 39.68 6.54

Å: χ2
0.05(1)íéO®ÄÑ3.841�
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[ 5.4: Filardo _�íõ„!‹

Parameters FM(2) FM(3) FM(4) FM(5)

µ1 0.410 12.234 7.138 15.752

(0.105) (1.525) (0.141) (1.442)

µ0 −0.633 8.476 5.242 3.796

(0.129) (1.238) (0.192) (1.792)

σ2 0.562 1.739 0.735 5.092

(0.036) (0.193) (0.076) (0.408)

φ1 0.634 0.872 0.551 0.490

(0.079) (0.202) (0.117) (0.094)

φ2 0.043 0.033 0.010 0.295

(0.100) (0.264) (0.13) (0.118)

φ3 0.145 0.038 0.292 −0.194

(0.096) (0.252) (0.141) (0.110)

φ4 −0.499 −0.337 −0.805 −0.111

(0.082) (0.143) (0.122) (0.104)

θp0 4.438 1.043 6.767 2.440

(1.442) (2.385) (3.423) (0.575)

θq0 2.955 2.007 2.859 2.282

(0.945) (0.738) (1.174) (0.548)

θp1 −1.061 −0.495 0.764 −0.223

(0.534) (0.502) (0.410) (0.244)

θq1 −0.377 −0.104 0.043 −0.021

(0.479) (0.233) (0.141) (0.311)

log L −142.835 −223.044 −60.271 −494.624

Å: J,õ„í!‹uJ Filardo (1994) í_�F,l|Ví!‹, w2 FM(2) [ýø

GDP �AÅ0í’e%¬™Ä“(F,lí!‹, FM(3)�FM(4) †uø GDP �AÅ

0í’eS}¨,lF)ƒí!‹, 7,l‚È}�â 1961Q1∼1987Q4 ¸

1988Q1∼2001Q1, FM(5) †uJI’Ñ�H‰bF,lí!‹ �
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[ 5.5: «É�−�=�[

%�} FM(2-1) FM(2-2)

ò¼/ë� ò¼/ë� ò¼/ë�

1964:Q3/1966:Q1 1965:Q4/1966:Q2 1964:Q3/1966:Q1

1968:Q3/1969:Q4 1969:Q3/1970:Q1 1968:Q3/1970:Q1

1974:Q1/1975:Q1 1973:Q4/1975:Q4 1974:Q4/1975:Q2

1980:Q1/1983:Q1 1979:Q1/1983:Q4 1978:Q3/1983:Q2

1984:Q2/1985:Q3 1984:Q3/1986:Q2 1984:Q1/1985:Q3

1989:Q2/1990:Q3 1990:Q1/1991:Q1 1989:Q2/1990:Q3

1995:Q1/1996:Q1 1995:Q3/1996:Q3 1994:Q4/1996:Q3

1998:Q1/1999:Q4 1998:Q1/1999:Q4 1997:Q4/1999:Q3

Å: FM(2-1) †uUà™Ä“(í_�1/©vr‚œ0Ês_¼¨È‰²ívõ,

FM(2-2) †uUà™Ä“(í_�1/©vr‚œ0í|òM (|QM) V[ýë� (ò

¼) ívõ, NA †[ýv.ƒ¯_ívõ�
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[ 5.6: «É�−�=�[ (/)

%�} FM(3) FM(4) FM(5)

ò¼/ë� ò¼/ë� ò¼/ë� ò¼/ë�

1964:Q3/1966:Q1 NA/NA NA/NA

1968:Q3/1969:Q4 NA/1970:Q1 NA/1970:Q2

1974:Q1/1975:Q1 1973:Q4/1975:Q3 1973:Q3/1974:Q3

1977:Q2/1977:Q4 1976:Q2/1977:Q2

1980:Q1/1983:Q1 1979:Q1/1983:Q4 1981:Q1/1983:Q4

1984:Q2/1985:Q3 1984:Q3/1986:Q2 1984:Q3/1986:Q2

1989:Q2/1990:Q3 1990:Q1/1991:Q1 1990:Q1/1991:Q4

1995:Q1/1996:Q1 1995:Q3/1996:Q3 1993:Q4/1997:Q3

1998:Q1/1999:Q4 1998:Q1/1999:Q4 1998:Q3/1999:Q4

Å: [ü†uú@[ûí_�1Jr‚œ0V©v|©øŸ�−�=ò¼¸ë�ívõ, NA

[ýv.ƒ¯_ívõ�
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[ 5.7: š…Õíã¿M

n‚ ŸáM M-S TV-MS
199101 −0.147 −0.150 −0.230
199102 1.043 0.522 0.793
199103 1.259 1.065 1.359
199104 0.583 0.958 1.192
199201 1.135 0.861 0.840
199202 0.721 0.697 0.687
199203 0.175 0.368 0.342
199204 0.596 0.336 0.265
199301 0.215 0.249 0.236
199302 0.234 0.235 0.161
199303 0.379 0.424 0.384
199304 0.504 0.345 0.289
199401 0.254 0.561 0.528
199402 0.294 0.440 0.380
199403 0.267 0.370 0.330
199404 0.753 0.331 0.260
199501 0.510 0.696 0.658
199502 0.405 0.611 0.529
199503 −0.009 0.440 0.476
199504 −1.033 −0.476 −0.039
199601 −0.738 −0.787 −0.631
199602 −0.429 −0.630 −0.489
199603 −0.331 −0.317 −0.176
199604 0.405 0.213 0.341
199701 0.037 0.363 0.650
199702 −0.180 0.061 0.318
199703 0.267 0.036 0.213
199704 0.307 0.115 0.209
199801 −0.547 −0.042 0.223
199802 −0.830 −0.467 −0.367
199803 −1.546 −0.993 −0.953
199804 −2.065 −1.588 −1.607
199901 −1.546 −1.681 −1.707
199902 −0.061 −0.461 −1.014
199903 −1.204 −0.695 −0.080
199904 −0.048 −0.371 −0.351
200001 0.931 0.486 0.325
200002 −0.705 0.076 0.068
200003 0.083 −0.025 −0.132
200004 −1.592 −0.411 −0.374
200101 −3.576 −1.980 −1.999
MSE 0.180 0.259
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[ 5.8: =¹ûü÷ Hamilton _�íõ„!‹

¡b îÂ îÂ (™Ä“) œÚ œÚ (™Ä“) h‹�

µ1 4.001 0.308 12.511 1.274 7.866

(0.654) (0.275) (1.456) (0.302) (0.512)

µ0 −0.456 −0.526 6.310 −0.225 3.042

(0.394) (0.335) (1.303) (0.238) (0.695)

σ2 1.178 0.543 2.202 0.511 1.371

(0.111) (0.051) (0.223) (0.047) (0.114)

φ1 0.884 0.771 0.990 0.975 0.715

(0.133) (0.139) (0.125) (0.107) (0.106)

φ2 0.059 0.077 0.019 0.031 0.201

(0.177) (0.158) (0.193) (0.141) (0.145)

φ3 −0.177 −0.100 −0.241 −0.248 0.305

(0.163) (0.151) (0.189) (0.150) (0.128)

φ4 −0.200 −0.227 −0.020 −0.016 −0.543

(0.106) (0.128) (0.123) (0.110) (0.098)

P00 0.934 0.969 0.696 0.641 0.943

(0.056) (0.042) (0.253) (0.245) (0.028)

P11 0.978 0.967 0.922 0.933 0.732

(0.023) (0.043) (0.045) (0.035) (0.131)

log L −118.230 −59.161 −289.628 −117.467 −154.315

Å: J,õ„í!‹uJ Hamilton (1989) í_�F,l|Ví!‹, w2îÂ (™Ä“)

¸œÚ (™Ä“) [ýøîÂ¸œÚí’eJ 1987 ��û�Ñ~’õy%¬}¨™Ä“í

TÜ(F,l|Ví!‹�
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[ 5.9: îÂ� œÚ�−�=�[

NSO Kim (1996) œÚ (™Ä“) îÂ (™Ä“)

ò¼/ë� ò¼/ë� ò¼/ë� ò¼/ë�

1973:Q3/1975:Q1

1976:Q2/1977:Q1

1979:Q1/1980:Q3 1979:Q1/1980:Q3 1978:Q1/1980:Q4

NA/NA 1981:Q3/1982:Q2 NA/NA

1984:Q1/1985:Q3 1984:Q2/1985:Q2 1983:Q3/1985:Q1 1984:Q1/1985:Q3

1988:Q1/1989:Q3 1988:Q1/1989:Q2 1988:Q1/1989:Q3 1988:Q4/1990:Q1

1991:Q1/1993:Q1 1991:Q4/1993:Q1 1991:Q2/1992:Q4 1995:Q1/1996:Q3

1995:Q2/1998:Q4 1997:Q3/1998:Q4

1999:Q4/

Å: [�øuJr‚œ0V©v|©øŸ�−�=ò¼¸ë�ívõ, NA [ýv.ƒ¯_

ívõ, 7˛ë5¶}[ý’eÿˇ�
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(a) GDP
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Smoothed probability of GDP
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Hamilton Model of Standardized GDP
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Ç 5.3: ™Ä“( Hamilton _�ír‚œ0Ç$�
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Filardo Model of Standardized GDP
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Ç 5.4: ™Ä“( Filardo _�ír‚œ0Ç$�
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Hamilton Model of GDP (1961~1987)
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Ç 5.5: }¨,l (1962∼1987) Hamilton _�ír‚œ0Ç$�
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Hamilton Model of GDP (1987~2001)
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Ç 5.6: }¨,l (1988∼2001) Hamilton _�ír‚œ0Ç$�
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Filardo Model of GDP (1961~1987)
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Ç 5.7: }¨,l (1962∼1987) Filardo _�ír‚œ0Ç$�
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Filardo Model of GDP (1987~2001)
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Ç 5.8: }¨,l (1988∼2001) Filardo _�ír‚œ0Ç$�
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Hamilton Model of Investment
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Ç 5.9: JI’Ñ�H‰b Hamilton _�ír‚œ0Ç$�
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Filardo Model of Investment

1963 1968 1973 1978 1983 1988 1993 1998
-0.25

0.00

0.25

0.50

0.75

1.00

1.25

Ç 5.10: JI’Ñ�H‰b Filardo _�ír‚œ0Ç$�
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GDP of Taiwan
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(a) GDP annual growth rate of Korea
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Ç 5.12: œÚ� h‹�� îÂ GDP �AÅ0íŸá�‘Ç�
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Hamilton Model of Hong Kong GDP
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Hamilton model of Korea GDP
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Hamilton Model of Singapore GDP
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Ç 5.15: h‹� (GDP) Hamilton _�ír‚œ0Ç$�
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Hamilton Model of Standardized Hong Kong GDP
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Hamilton Model of Standardized Korea GDP
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