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«ÉàÊÅqÞß„ç5R,

˜:d

¿b

àÊÅqÞß„ç (potential GDP ) C˚àÊß| (potential output) us‚

àk‡i,ñ%Èu´Þ@Óg�3êÔíN™, Ê2� Å‚†u²ì%È?´¯/

AÅíÉœÄÖ, ]x�”òí\µgM� 9àÊÅqÞß„çÌ¶\h¿, ]Ì¶â

$l|Œ×),bøwrõÑªÍTí	x,´â�Œl¾j¶‹JR,� …d�Üû

�R,àÊÅqÞß„çíj¶, }�u Hodrick-Prescott ¬˙¶� À‰¾!ZvÈ

b�¶� Þßƒb¶£Í$_�,l¶, 1}�zpwi� ÿõ, |(†u‚à«Éí

’eªWõ„}&� õ„!‹éý¤û�j¶R,!‹Ì?�šƒ 1980 �H2, Åq

%Èlu`Xr7�−ÎÙ-Ë, y§ê�]À¢9K5§U, Ä7s�¨A GDP

ÿ¨ ( õÒ GDP ÁàÊ GDP (´àÊ GDP íª½ ) ÑŠbíÕ”� úk 2001

�Åq%È0§¥�±Å, ¤û�j¶R,v� GDP ÿ¨�ÌÑ −2.95%, w2J

Í$,l¶,)5 GDP ÿ¨|×, r��ÌÑ −5.33%, Hodrick-Prescott¬˙¶D

Þßƒb¶5,l!‹ó¡, }�Ñ −2.09%£ −2.07%, À‰¾!Z¶,)5 GDP

ÿ¨|Q, Ñ −1.45%; ¤Õ, Í$,l¶þ,)v�Ü“0ÿ¨ ( õÒÜ“0ÁÝ‹

§¦�Ü“0 ) Ñ 0.75 _ì}õ� 2002 �Åq%ÈÚ�+`, 9…û˝R,v�õÒ

GDP EQkàÊ GDP , r��Ì GDP ÿ¨�Ñ −2.24%, w2� 1 � −2.62%,

� 2 � −2.41%, � 3 � −2.17%, � 4 � −1.78%, ×M�òü�‘, 7Ü“0ÿ¨

r�Ñ 1.15 _ì}õ�

ÉœÈ: àÊ GDP , Ý‹§¦�Ü“0, µÆ˙Â, ÕG˛È$�, .ªhô_�

JEL }éHU: C32, C51

:ûT6: ˜:d, W\Í3lT�ú�, «” 100 �˚Y 2U;ÚäsK: rliou@dgbas.gov.tw�
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ø� ‡k

àÊÅqÞß„ç (potential GDP ) C˚àÊß| (potential output) ;W Okun

(1962) íÔ„, [N,ñ%ÈÊ. �Óg ì‡T-F?×)í|× GDP � çõ

ÒGDP òkàÊ GDP v, ¹}ßÞÓg�39‰; ¥5õÒGDP QkàÊ GDP ,

†ÌÓg�3êÔ; JõÒ GDP �kàÊ GDP , H[%ÈñÍÊJ° GDP ØÓ

D&MÓg ìñ™È˛®ƒÌ©íÕG1�

âk GDP DÜ“0×ŠóÉ, àÊ GDP Fú@íÜ“0ÄÌÓg�3ã‚, Ê

d.,\˚ÑÝ‹§¦�Ü“0 ( non-accelerating inflation rate of unemployment,

�˚ NAIRU )� Okun kõ„v?SàÜ“07ÝÓg�30¿�õÒ GDP Dà

Ê GDP íÿ¨, /êÛùŸ×D(, 1947 �B 1960 �È1ÅÜ“0�¬ 4% 5(,

Ü“0©Ó‹ø_ì}õ}¹U)õÒ GDP -± 3.2%, 5(d.ø¤� GDP D

Ü“0¥²‰�íÉ[˚Ñ Okun’s ¶†�

W¤ì2, Ñ®ƒàÊ GDP , .â5?w¬˙2ª?�VíˆTà, 7ÝØÌ�

„ËJ°”×“� \�k¿¿¥�−�=\µv, J?9l¦³àÊ GDP Cß|ÿ

¨ (output gap)2, ø�Œk\µ5¿ì, G&ûÓg ìD®Ak}ÿ“; Î¤5Õ,

àÊ GDP ?u2� Å‚²ì,ñ%È?´¯/AÅíÉœÄÖ, ]x�”òí\µ

gM� 9àÊ GDP H§u‚ïíÜ�–1, õÒ,.?\hô (unobservable), ]Ì

¶â$l|Œ×); JbrõÑª@àí	x, ´â�Œl¾j¶R,�

ÊVÖ,�j¶23, …d²¦ Hodrick-Prescott ¬˙¶� À‰¾!ZvÈb�

¶� Þßƒb¶£Í$_�,l¶�û�, }�zpwiÿõ, yJ«ÉË– 1978 �

� 1 �B 2002 �� 4 �’eªWõ„}&�

�èÅq«nàÊß|í�d, cØ2z£ŠÀ÷ (2002) ø¹, w,�j¶Sà

Þßƒb¶£Í$_�,l¶ù�, ’e‚ÈÑ 1984 �B 2001�5�’e� 'éÍ

1Çø_š�.°íì2j�?%�\ùà, ¹u’…D���ÞßbÖî)ƒk}‚à-F?“¨í

GDP ; 6ÿuÞßí|×iä� 9¤ì2ùCõÒ GDP .}W�àÊ GDP , ]Ì*‡i GDP DÓ

gÈíÉ:�
2ì2ÑõÒ GDP DàÊ GDP 5Ï�´àÊ GDP íª½�
3¡© Cerra and Saxena (2000)�

1



vdXƒAâ�.—½æ, U)s�j¶5!‹Ö�‘ó¡, 9®ÄM.jó°� JÝ

‹§¦�Ü“05,lÑW, ÊÞßƒb¶-, 1993 �J‡ÌòkõÒÜ“0, 1993

�J(ÌQkõÒÜ“0, 7ÊÍ$_�-, 1992 �J‡ÌQkõÒÜ“0, 1993 �

B 1998 �òkõÒÜ“0, 1999 �J(nœõÒÜ“0ÑQ� âks�j¶F)5

Ý‹§¦�Ü“0pé.°, AÍû_ù6,�àÊß|5Ïæ (ªâvdËÇhô)�

…dDØ2z£ŠÀ÷ (2002) ªœ,Î7õÒ,�j¶œÖ, ZkéýwÔõÕ,

|×.°uUà�’e, ’e‚ÈœÅ, /Ñfn§ƒ��Ääß×, ÊPà_�vu

Sà%��|c(’e, |(ÊªœõÒ GDP AÅ0DàÊ GDP AÅ0v, nz

��Ää°¥‹�õÒ GDP DàÊ GDP ,´ŸÑÅq3à5„%��|cb�, ]

.	à GDP ÿ¨5l��

…d!ZÎ‡kÕ, �ù��ÜÜ�_�, �ú�Ñ’eVÄ£TÜ, �û�ÑR

,!‹, |(Ñ!��

ù� Ü�_�

(1) Hodrick-Prescott ¬˙¶

àÊ GDP í¦Aj„u GDP 5Å‚�‘� ]Ébu?DøõÒ GDP š�ÄÖ

xÎíj¶Ìª‹J«à�¥éj¶2, J Hodrick-Prescott filter ( �˚ HP ¬˙¶

) |xH[4, 3ÄwÍT�Z, à-�:

Min

T
∑

t=1

(yt − y
p
t )

2
+ λ

T−1
∑

t=2

[(

y
p
t+1 − y

p
t

)

−

(

y
p
t − y

p
t−1

)]2
w.r.t. y

p
t (1.1)

(1.1) �2 yt D y
p
t }�ÑõÒ GDP DàÊ GDP , /Ì˛%AÍúb�², w2�

ø_�U�jáÑ GDP ÿ¨, �ù_�U�jáÑàÊ GDP AÅ05‰“� w<

2u©v y
p
t , ø5Hp(×¦|üM� �Àíz, JÑU�øá5MBü, ?¹ y

p
t @

BÔ¡ yt, †�ùá y
p
t AÅ05‰“ÿ}‰×, Ä¤�ùáóçkø�`�, v`�

˙�²ìk λ ( ˚Ñ�Ë� ) 5×ü� ¥5, �ùá y
p
t AÅ0í‰“Bü, ”«8$

- y
p
t Ñøò(, †�øá GDP ÿ¨5Mÿ}‰×� v�ÿÊ.âuè�øáD�

ùábM-©v y
p
t J×¦|üM�
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HP ¬˙¶íÿõ�ú: øu�Ë� (λ) â3h²ì; ùu„5?wF%È‰b;

úuq§–áMD�õM5	à�

(2) À‰¾!ZvÈb�¶

À‰¾!ZvÈb�¶í|êõ, uLSvÈb�·ªqìAuâ�‘Ää� �=Ä

ä� J£wFâ_�Ì¶j„íÏÏáZA4�ÖÍ�‘ÄäD�=Ää·Ì¶\hô,

OªJcqFbí$lÔ4, Í(@àµÆ˙Â (Kalman filtering) D|×–N¶ø

w×&|V� ¤�j¶¢˚Ñ.ªhô_� (unobserved component model,�˚ UC

_� ), óÉ«nJ Harvey (1989) íùz|xH[4�

¤_�qìâ-�û� A:

yt = Tt + Ct + ε
y
t ε

p
t ∼ iidN(0, σ2

y) (2.1)

Tt = αt−1 + Tt−1 + ε
p
t ε

p
t ∼ iidN(0, σ2

p) (2.2)

αt = αt−1 + εα
t εα

t ∼ iidN(0, σ2

α) (2.3)

Ct = φ1Ct−1 + φ2Ct−2 + εc
t εc

t ∼ iidN(0, σ2

c ) (2.4)

,�2®‰bÌ˛¦AÍúb, ÏÏáÈÌó�Ö� (2.1) �zpõÒß|â�‘Ä

ä (Tt)� �=Ää (Ct) DÏÏá ε
y
t ó‹7A� (2.2) �·H�‘ÄäÓvÈ‰�, [

c�x�ÔªáíÓœØ¥_�, 7Ý	ìí (deterministic) vÈ�‘� Ôªá (αt)

Ñ�‘Ääíé0 (?�kAÅ0), ?ªcqÓvÈ‰�, ] (2.3) �øwqìÑÓ

œØ¥_�� éÍ, à‹ σ2
α = 0, † (2.2) �ø¢“Ñ-�:

Tt = α + Tt−1 + ε
p
t ε

p
t ∼ iidN(0, σ2

p) (2.5)

à‹ σ2
p ¢�kÉ, † (2.5) �Ñ	ì5vÈ�‘, à-�:

Tt = T0 + αt (2.6)

4JÑ�’e, þ���Ää�
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Çà‹ σ2
p = 0, σ2

α > 0, (2.2) �˚T integrated random walk trend, à¤í�‘Ä

äø”Ñ�Ë 5� Bk (2.4) �[ý�=ÄäÑ�ÌM�kÉíìGb�, ªàù¼A

Bc¦��šw‰“�

ø (2.1) B (2.4) �ZŸÑÕG˛È (state-space) í$�à-:

yt =
[

1 1 0 0
]

















Tt

Ct

Ct−1

αt

















+ ε
y
t (2.7)

















Tt

Ct

Ct−1

αt

















=

















1 0 0 1

0 φ1 φ2 0

0 1 0 0

0 0 0 1

































Tt−1

Ct−1

Ct−2

αt−1

















+

















ε
p
t

εc
t

0

εα
t

















(2.8)

(2.7) �˚Ñ¿� (measurement) j˙�Chô (observation) j˙�, wzpõÒß

|[âÕG²¾ [ Tt Ct Ct−1 αt ]
′

, J£_�Ì¶j„íÏÏáF��; 7 (2.8)

�ÑÕGj˙�C�² (transiton) j˙�, wéýÕG²¾[c�ìGíø¼AB

c¦�7‰“�

Ñ°)_�2í¡b, J£øÕG²¾2Ì¶\hôí�‘Ää£�=Ää×&

|V, øO[N¬µÆ˙ÂD|×–N¶°) (ÌË“)�

(2.7) B (2.8) �ÖÑÀ‰¾vÈb�j¶í«à, J¤!�‹pwF%ÈÉ[�

(, ªê�ÑÂ‰¾CÍ$,l¶� wÿõuÚ7˙�«�¬˙œõ¦, ,l!‹¦�

ÝÜ>, «wq§–áM5	à; /ÕG˛Èí[ýj�?Ýñø, âb¥ºþt 6�

(3) Þßƒb¶

Þßƒb¶uR,àÊ GDP |�àíj¶, â Giorno et al (1995)� De Masi (1997)

C Denis et al (2002) íÑµªø, Þßƒb¶u OECD� IMF £r_�ÅÒ -à

5¡c Harvey (2002)�
6¡© Clark (1987�1989) £ Hamilton (1994)�
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kÇ,wAºÅ%Èê�à?í!Ä	x, 3Äwøñ_à, x��Z� Np5iõ;

y6%âAÅ}lª°)®ÄäúàÊ GDP 5õ., �Œk}&àÊ GDP 5‰“

ŸÄ�

«à¤¶í‡Tul,lÞßƒb, wƒb$�¦�Ñ Cobb-Douglas�vƒb¿

Ö	ìd_Ñ{DbÖg��4�kø5cq, Ê¬�=1-, bÖíß|�4�k

®bÖ´ GDP íMç, Ä¤câ,l ( Cqì ) w2ø�bÖíMç¹ª� xñí

ƒb$�à-:

y
p
t = αlt + (1 − α)kt + ct (3.1)

,�2, y
p
t ÑàÊ GDP , lt ÑàÊÿ“¾ 7, kt Ñ’…æ¾, J,ú6Ì%¬AÍúb�²;

ct Ñ,bÖÞß‰, α Ñ��´ GDP íMç�

Ê,lÞßƒbv,â5?’…æ¾5‚à0½æ, 9Ê°�àÊ GDP v, Öc

q’…æ¾s‚	ì.‰, ]JõÒ’eHp� ,bÖÞß‰J,lÞßƒbv)ƒ

5 Solow {Ï, y%¬ HP ¬˙¶°)5�‘ÄäHp� BkàÊÿ“¾[NpÎÝ

‹§¦�Ü“0(5��‰, ?¹ lt %â-�°):

lt = ��‰ × (1 − NAIRU) (3.2)

,�2 NAIRU ªJÀ‰¾!ZvÈb�¶C HP ¬˙¶°�5�‘ÄäçdT�

H‰b�

Þßƒb¶í3bÿõ�ù: øuàÊÿ“¾JÌ©Ü“0 NAIRU ~�, 9(

6Ì¶\hô,âyN¬wFj¶,�, ø~¸w™\x�N±�5iõ�ùu’…æ

¾íü�½æ²Ñ,lÞßƒbví_·a, ¤øòQ	à|(!‹5ª]��

7J?¦)J	vÑÀPíIp’e, ikSàAb’e�
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(4) Í$_�,l¶

¢kÀ‰¾_�„5?D,ñ%È5wF‰bíÉ[, û_,¿!‹ª?¬k�“,

7	àwª]�� Ñ�^¤øÿ\, Í$,l¶¯AÑÇøáM)þtí¤�� Wà

Adams and Coes (1990) �j˙�Í$, k:°j¬˙2°v,)àÊ GDP £

Ý‹§¦�Ü“0� Kuttner (1994) ?S¦Í$,l¶, wÔHuø GDP � Óg£Ü

“0�‰bÈíÉ[��²AÕG˛È$�� ü(, Apel and Jansson (1999a�1999b)

;W Kuttner í_�‹JØk, ÎàÊ GDP Õ, ?øÝ‹§¦�Ü“0ÑpÕG²

¾, U)°j!‹ª°véý GDP ÿ¨DÜ“0ÿ¨8 Èí‰“É[, úàÊ GDP

íj„Cã¿Ì�”×Œï�

YW Apel and Jansson (1999a�1999b), êc_�â-�ý� A9:

πt = ρ1πt−1 + ρ2πt−2 + η0(ut − un
t ) + η1(ut−1 − un

t−1) +
2

∑

k=1

ωkzk + ε
pc
t (4.1)

yt − y
p
t = φ0(ut − un

t ) + φ1(ut−1 − un
t−1) + εol

t (4.2)

y
p
t = αt−1 + y

p
t−1 + ε

p
t (4.3)

αt = αt−1 + εα
t (4.4)

un
t = un

t−1 + εn
t (4.5)

ut − un
t = δ1(ut−1 − un

t−1) + δ2(ut−2 − un
t−2) + εc

t (4.6)

,��ä2, ‰bì2à-:

πt = CPI Óg‰�0 = ln CPIt − lnCPIt−1

yt = ln(õÒ GDP )

y
p
t = àÊ GDP

8ì2ÑõÒÜ“0Á Ý‹§¦�Ü“0�
9ŸdàÊ GDP 5ÔªácqÑ	ìM, ]wõÉ�ü�, 9T6�‡vcqªJ[ , ?¹Ôªá?ª

qìÓvÈ‰�, ¤¹…d5 (4.4) ��

6



ut = õÒÜ“0

un
t =Ý‹§¦�Ü“0 (NAIRU)

z1 = ¹«êê_b

z2 = ™Ò‰b, ç’eÑ 1991 �� 1 �v, z2 = 1, wFvÈ z2 = 0

ρ1, ρ2, η0, η1, ωk, φ0, φ1, δ1, δ2 �Ñ[b;

ε
pc
t , εol

t , εn
t , ε

p
t , ε

α
t , εc

t �ÑÏÏá, ˛¤Èó�Ö, /ÌÅ—‚�M�kÉ£‰

æbÑ	ìí IIDN cq, w™ÄÏYåÑ σpc, σol, σn, σp, σα £ σc�

(4.1) �Ñ Gordon (1997) F‚í �úá Phillips �(�, 3ÄFø	àÓg‰�

íŸÄ–}Aúé: U4ÄÖ� Û°…�£X#§U�� U4ÄÖJÓg‰�írb

á[ý, õÒr(‚b†âõ„²ì� Û°…�JõÒÜ“0DÝ‹§¦�Ü“0í

ÿ¨çT�H‰b, çõÒÜ“0QkÝ‹§¦�Ü“0v, H[ÿ“Û°Ó‹, �−

�Ø"j²ê�, Ä¤úÓg¨A,Ù9‰; ¥5†Ñ�−�î, Óg•�, ]
∑

ηi @

ükÉ� X#§U‰b3bu�šˇê9KCÔæMúÓg5	à�

(4.2) �Ñ[® Okun’s ¶†� çõÒÜ“0QkÝ‹§¦�Ü“0v, õÒGDP

×Ø"�‘, /øòkàÊ GDP � ?¹Ü“0í�=š�D GDP í�=š�[×

Š²óÉ,
∑

φi @ükÉ�

(4.3) �·HàÊ GDP c�x�Ôªá (α) íÓœØ¥7Z‰, 3Ä GDP ®

ÄMx�péívÈ�‘, ]ÑÝìGb�; BkÔªá†H[ GDP ®ÄMíAÅ

0� ¢k GDP AÅ01Ý	ì.‰, ] (4.4) �qìÔªáÑÓœØ¥$��

(4.5) �cqÝ‹§¦�Ü“0c�ÓœØ¥í$�‰�, Äw„�pévÈ�

‘, ]„qìÔªá� (4.6) �cqÜ“0ÿ¨í�=š�×ù¼ABc¦í$��

Ñ,l¡b (ul 16 _), J£R,àÊ GDP DÝ‹§¦�Ü“0, ªø (4.1)

B (4.6) �ZŸÑÕG˛Èí$�, à-:
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1 0 φ0 φ1 0

0 1 1 0 0

0 0 η0 η1 0

































y
p
t

un
t

ut − un
t

ut−1 − un
t−1

αt
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0 0 0 0

0 0 0 0

ρ1 ρ2 ω2 ω3
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+











εol
t

0

ε
pc
t











(4.7)























y
p
t

un
t

ut − un
t

ut−1 − un
t−1

αt
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1 0 0 0 1

0 1 0 0 0

0 0 δ1 δ2 0

0 0 1 0 0

0 0 0 0 1













































y
p
t−1

un
t−1

ut−1 − un
t−1

ut−2 − un
t−2

αt−1























+























ε
p
t

εn
t

εc
t

0

εα
t























(4.8)

é7qc, (4.7) �Ñ¿�j˙�, (4.8) �ÑÕGj˙�, àÊ GDP DÝ‹§¦

�Ü“0ÌrÊÕG²¾2� %âµÆ˙ÂD|×–N¶°j, ¹ªøàÊ GDP D

Ý‹§¦�Ü“0*õÒ’e2×&|V� Í$,l¶ÿõu«�¬˙œõ¦, ,l

!‹¿§–áMF	à�

ú� ’eVÄ£TÜ

…d’e‚ÈÑ 1978 �� 1 �B 2002 �� 4 �, ul 100 _š…õ� ®‰bÌÑ

%��|c(’e� Uà��|c’eíÜâ, uR,àÊ GDP 5ñíwõ.Ê©

vàÊ GDP í®ÄM, 7uÊj� GDP ÿ¨5×ü� §Î��ÄÖÎ7Ì¸3b

ñíÕ, y�Œk{Ï�ìJ¯¯Ü�b°�
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ú¾‘6ÓgNb (CPI) £Ü“07k, ÄW\Í3lTO~êÓ��|c’

e, ]ªòQ¦à, løw�²Ñ��ÌM, y¦AÍúb� wŸì2Óg‰�0Ñú

Óg5AÍúb¦ø¼Ï}�BkÅqÞß„ç (GDP ) ÑO	ìg�l�� ÄW\

Í3lT„êÓ GDP 5��|c’e, …d4J AREMOS ,ñqq5 X11 ˙�

d��|cy¦AÍúb� ��|c‡’eD|c(’e5ÏÑ��Ää, Bªœõ

Ò GDP AÅ0DàÊ GDP AÅ0v, y°¥‹�õÒ GDP DàÊ GDP , G´

ŸÑÅq3à5„%��|cb��

Phillips �(j˙�5?5X#§U‰b�s_: øuêêŸb (tph), ¤Ñv�

®�2Û−ï�êÓ<¹«Éíêê_b� ÇøÑÔæM™Ò‰b, 3ÄW\Í3l

Tk 1991 �ú CPI ªW²!T“v, ø��|cí¬˙âòQ¶ZAÈQ¶, ¨A

1991 � 1 ~��|c(NbD 1990 � 12 ~Nb|Ûœ×iµ, Ñ�š’e,íÔ

æM, 4k 1991 �� 1 �‹pø_™Ò‰b�

û� R,!‹

(1) Hodrick-Prescott ¬˙¶

Uà HP ¬˙¶..,l¡b, 9âãlqì�Ë� (λ)� �Ë�íbMBü, àÊ

GDP ( GDP ÿ¨ ) 5š�B× ( ü )� …dYW Hodrick and Prescott 5�‡, q

ì λ = 1600, F)!‹ÌÇ 1.1 B 1.4�

Ç 1.2 éý 1980 �HÈ{%|ÛsŸõÒ GDP péQkàÊ GDP ( GDP

ÿ¨ÑŠb ) í8$, }�Ñ 1982 �� 1 �B 1983 �� 4 �, J£ 1984 �� 4 �

B 1986 �� 3 �, ‡ø¨‚ÈÄ§r7�−ÎÙ-Ë	à, û_ÅqÞß�î; (ø

¨‚È†uÅqê�]9Kš£,ñ%È� 1986 �� 4 �B 1988 �È, Åq%È

0§AÅ, Ä¤õÒ GDP pé��àÊ GDP ( GDP ÿ¨Ñ£b )�
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[ 1 GDP ÿ¨� àÊAÅ0DAÅ0ÿ¨

ÀP:%

À‰¾!Z¶ Í$,l¶

HP
,l¶

Ài
¬˙

Âi
�Ë

Þß
ƒb¶

Ài
¬˙

Âi
�Ë

a. GDP ÿ¨
2000 �� 1 � 2.73 0.07 1.57 2.19 −0.74 2.35

� 2 � 3.40 0.22 2.21 2.55 −0.59 2.69
� 3 � 3.87 0.22 2.41 2.91 −0.77 2.81
� 4 � 2.12 −0.01 1.38 1.10 −2.15 0.71

2001 �� 1 � 0.10 −0.71 −0.14 −0.22 −4.18 −1.67
� 2 � −2.68 −1.42 −1.80 −2.71 −6.44 −4.80
� 3 � −3.45 −1.93 −2.28 −3.28 −7.12 −5.94
� 4 � −2.34 −1.68 −1.58 −2.06 −7.23 −5.21

2002 �� 1 � −1.46 −0.91 −0.81 −1.37 −6.45 −4.70
� 2 � −1.40 −0.28 −0.46 −1.37 −5.96 −4.99
� 3 � −1.34 −0.01 −0.21 −0.89 −5.27 −5.27
� 4 � −0.78 0.15 0.15 −0.08 −5.06 −5.06

õÒ GDP
AÅ0 b. àÊ GDP AÅ0

2000 �� 1 � 7.94 4.15 7.28 5.32 4.70 6.50 5.25
� 2 � 5.10 3.64 4.45 3.07 4.32 4.46 4.87
� 3 � 6.73 3.37 6.66 4.35 3.96 5.78 4.68
� 4 � 3.82 3.40 3.76 3.18 3.85 4.81 4.77

2001 �� 1 � 0.61 3.32 1.40 2.36 3.08 4.17 4.78
� 2 � −3.26 2.93 −1.63 0.78 2.07 2.70 4.43
� 3 � −4.42 2.77 −2.36 0.12 1.63 1.79 4.25
� 4 � −1.58 2.81 0.05 1.31 1.52 3.44 4.30

2002 �� 1 � 1.20 2.81 1.41 1.89 2.39 3.54 4.35
� 2 � 3.98 2.64 2.79 2.57 2.57 3.47 4.19
� 3 � 4.77 2.60 2.79 2.65 2.32 2.88 4.08
� 4 � 4.22 2.64 2.36 2.47 2.22 2.03 4.07

c. GDP AÅ0ÿ¨ ( ì}õ )
2000 �� 1 � 3.79 0.66 2.62 3.24 1.48 2.69

� 2 � 1.46 0.65 2.03 0.79 0.64 0.23
� 3 � 3.36 0.07 2.38 2.77 0.95 2.05
� 4 � 0.42 −0.06 0.64 −0.03 −0.99 −0.95

2001 �� 1 � −2.71 −0.80 −1.75 −2.48 −3.56 −4.17
� 2 � −6.19 −1.62 −4.04 −5.33 −5.96 −7.68
� 3 � −7.19 −2.06 −4.54 −6.05 −6.21 −8.67
� 4 � −4.39 −1.62 −2.90 −3.10 −5.02 −5.87

2002 �� 1 � −1.61 −0.21 −0.68 −1.18 −2.34 −3.14
� 2 � 1.34 1.20 1.41 1.41 0.52 −0.20
� 3 � 2.17 1.98 2.12 2.45 1.89 0.69
� 4 � 1.58 1.86 1.76 2.00 2.19 0.16

zp:1. GDP ÿ¨ÑõÒ GDP ÁàÊ GDP 5Ï�´àÊ GDP íª½�
2. GDP AÅ0ÿ¨ÑõÒ GDP AÅ0ÁàÊ GDP AÅ0�
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1990 �HÈ, õÒ GDP DàÊ GDP ×?¥?�‰�,ù6ÏæÝ�, 2000 �–

n|ÛœéOZ‰� Ê 2000 �È, õÒ GDP œàÊ GDP �ò 3.03% ( [ 1 ); 2001

�È†ÄÅq� Õ�−3§¥�, õÒ GDP ±BàÊ GDP 5-,v�� 2 �5 GDP

ÿ¨ −2.68%, � 3 �Ø×Ñ −3.45%, � 4 �†òüÑ −2.34%� ü(ÓÅq� Õ�−

ÚŸ�Å, õÒ GDP DàÊ GDP íÿ¨M�òü, â 2002 �� 1 � −1.46% ±B

� 4 � −0.78%�

ŸÑhôàÊ GDP AÅ0DAÅ0ÿ¨, âÇ 1.3 £Ç 1.4 ªø, àÊ GDP A

Å0A 1986 �–×Å‚]±�‘, 1998 �� 2 �–±B 5% J-, 2000 �� 2 �£

2001 �� 2 �y}��ú 4%£ 3%, 2002 ��ÌÑ 2.67%� ÇªœàÊ GDP AÅ0

DõÒ GDP AÅ0, éý‡65š�Ù�péük(6� âkAÅ0uç‚MD,

�°‚ªœí!‹, AÅ05òCQ?¥øªœ!bÄÖ, â 2002 �hô, õÒ GDP

ÖEÊàÊ GDP 5-, 9Ä‡6ªœ!bQk(6,¨AõÒ GDP AÅ0��àÊ

GDP AÅ0, AÅ0ÿ¨Av�� 2 �–�£�

(2) À‰¾!ZvÈb�¶

‚àµÆ˙ÂD|×–N¶°j (2.7) �D (2.8) �2í¡b, F)!‹Ì[ 2� éý

3b,l¡b¯˛éO4, Liung-Box Q �ì¾?„p (2.1) �5{Ï³�å�óÉ,

Ç Bera-Jarque �ì†éýÏÏá¯˛�Gcq�

‚àµÆ˙ÂªJ)ƒsPàÊ GDP ,lM, øPÑÀi¬˙ (one-sided filter-

ing), ÇøPÑÂi�Ë (two-sided smoothing)� ‡6Uà¬ B,lçví’m, ]

x�¹v^‹, 9,lÏÏœ×; (6,lLøõÌUàr‚’m, _k�NJ"vÍ

*�, ,lÏÏœü, ù6x�.°Šà, F)!‹ÌÇ 2.1 B 2.4�

Ç 2.2 éýÀ‰¾!ZvÈb�¶,)5 GDP ÿ¨êÞvõD HP¬˙¶¡N,

9"úMœü� â[ 1 � 4 £ 5 hªø, ú@k HP ¬˙¶,) 2001 �� 3 � GDP

ÿ¨Ñ −3.45%, ¤¶5Ài¬˙DÂi�Ëc −1.93% £ −2.28%� ¤Õ, À‰¾!Z

¶?éý 2001 �� 4 �B 2002 �� 3 �ÈõÒ GDP DàÊ GDP íÿ¨×òü

�‘, 1k 2002 �� 4 ��Ù�£�Bk 2002 �5àÊ GDP AÅ0, kÀi¬˙-

Ñ 2.34%, 7Âi�ËÑ 2.40%, ù6ÌQkõÒ GDP AÅ0 3.54%, 3ÄàÊ GDP

,�!bœòF_�
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56�7 8 8
56�7 9:

56�7 : 8
56�7 ; :

5<�7 8 8
5<�7 9:

5<�7 : 8
5<�7 ; :

5 :7 8 8
5=> 8 5 => 9 5 => < 5= >? 5= > > 5= = 8 5= = 9 5= = < 5 = =? 5= => 9 8 8 8 9 8 8 9@A B C DE F G DH I

JK�L M NO PQR ST U PQR

VWXY
Z 5 :7 8

Z 5 87 8
Z :7 8

87 8
:7 8

5 87 8
5 :7 8

5= > 8 5= > 9 5 => < 5 =>? 5=> > 5 = = 8 5= = 9 5= = < 5= =? 5= => 9 8 8 8 9 8 8 9[ \] ^ _ \` a

JK�L K bc d ef

g

Z :7 8
Z 97 :

87 8
97 :

:7 8
;7 :

5 87 8
5 97 :

5 :7 8
5= > 8 5= > 9 5= > < 5=> ? 5=> > 5= = 8 5 = = 9 5 = = < 5= =? 5 = = > 9 8 8 8 9 8 8 9hi j [ \] ^ _ \` a

JK�L k NO PQR lm n ST U PQR lm n

g
Z 5 87 8Z > 7 8Z? 7 8Z <7 8Z 97 8

87 8
97 8

<7 8
? 7 8

> 7 8
5 87 8

5=> 8 5= > 9 5= > < 5=> ? 5= > > 5= = 8 5= = 9 5 = = < 5= =? 5= => 9 8 8 8 9 8 8 9[ \] ^ _ \` a

JK�L o PQR lm n ef

pqr
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[ 2 !ZvÈb�_�,l¡b

|×–N,l

¡b ™ÄÏ t M

φ0 1.29971 0.04395 29.57
φ1 −0.53820 0.11101 −4.85
σy 0.00003 0.00002 1.19
σp 0.00618 0.00025 25.02
σc 0.00553 0.00056 9.86
σα 0.00141 0.00056 2.50

|×–NM 314.44286

{Ï�ì

Liung-Box Q(10)

�ì¾ 9.02987
p-value 0.52927

Bera-Jarque

�ì¾ 0.36234
p-value 0.83429

(3) Þßƒb¶

Þßƒb¶í�ø¥	Ñ,lÞßƒb, !‹à-:

ln

(

GDP

LE

)

= 3.23160
(2.32580)

+ 0.34383
(2.41340)

ln

(

K

LE

)

R
2

= 0.9994, DW = 1.9911, ‚È: 1978Q3 to 2002Q4

ARt = 1.23615
(12.2008)

× ARt−1 − 0.24515
(2.43072)

× ARt−2

,�2 LE Ñÿ“Ab, K Ñõ”’…æ¾, �UqÑ t $l¾, wéý’…´��ª

0ú GDP í	à�4�Ñ 0.34 10�

�ù¥Ñ°�,bÖÞß‰íÅ‚�‘� …dJ GDP Á ’…D��Ip(í

{Ï, J HP ¬˙¶°�çT�H‰b�

wŸu,�àÊÿ“¾� …d"Î De Masi (1997) £ Denis et al (2002), SàÀ‰

¾!ZvÈb�¶,lÝ‹§¦�Ü“0, Í(N¬ (3.2) �°�� øàÊÿ“¾� õ

Ò’…æ¾£ HP ¬˙(í,bÖÞß‰H�Þßƒb, F)!‹ÌÇ 3.1 B 3.4�

10Ø2z£ŠÀ÷ (2002) à�’e,lÑ 0.4, 3ÄwÇ5?xXª¥ÄÖ�
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¤¶,)5 GDP ÿ¨êÞvõD‡ù�j¶”Ñó¡, â[ 1 � 6 h×ø, w

GDP ÿ¨í‰�Ù�×_�k HP¬˙¶DÀ‰¾!ZvÈb�¶5È; 2001 �� 3

�í GDP ÿ¨|×, Ñ −3.28%, ü(M�òü, B 2002 �� 4 �±Ñ −0.08%; 2002

�5àÊ GDP AÅ0�Ñ 2.34%�

(4) Í$_�,l¶

â (4.7) �£ (4.8) � AíÕG˛È, JµÆ˙ÂD|×–N¶°j¡b, F)!‹Ì

[ 3� ®¡b,lMÖ¯˛éO4, w2[® Okun’s ¶†í[b
∑

φi = −0.04480 < 0,

¯¯Ü�ã‚, ¤zpõÒÜ“0ò¬Ý‹§¦�Ü“0(, õÒÜ“0©Ó‹ø_ì

}õ, øû_õÒ GDP -± 4.5% � Ç �úá Phillips �(� j˙�2íÛ°…�Ä

Ö, w[b
∑

ηi = −0.59934 < 0 , ?¯¯Ü�ã‚; ÖH[	àÓgíX#§U‰

b—¹«êê_b.ÝéO, 9[b×£ME¯¯ã‚� Ê{Ï�ìjÞ,ú‘!Z�

í Liung-Box Q �ì¾Ì„p{Ï³�å�óÉ, Ç Bera-Jarque �ì?éý¯˛�

Gcq� F)!‹ÌÇ 4.1 B 4.7�

âÇ 4.2 ªø, Í$,l¶°šªJ�šƒ 1980 �HF|ÛísŸŠ GDP ÿ

¨, 9ü( GDP ÿ¨M/Ñ£í‚ÈœÅ� *Âi�ËF×ÛíàÊ GDP *�h

ô,1980 �H(‚B 2000 �È, Åq%È ìAÅ, õÒ GDP ÖrÊàÊ GDP ®Ä

5,� 2001 �ÄÅq� Õ�−¥�, õÒ GDP DàÊ GDP íÿ¨â� 1 � −1.67%

Ø×B� 3 � −5.94% (Ì[ 1), � 4 ��ÙòüÑ −5.21%, 2001 ��ÌÑ −4.41% (

Ài¬˙Ñ −6.24% )� 2002 � GDP ÿ¨Öœ 2001 �� 3 �ò¼òü, 9r��Ì

E® −5.01% ( −5.69% )�

âÇ 4.3 hô, ¤¶,)íàÊ GDP AÅ0?×Å‚]±�‘, ÊÂi�Ë-

,1980 �H�ÌÑ 8.8% ( Ài¬˙ 8.9% ), B 1990 �H±Ñ 6.6% ( 6.8% )� Jú

Î 2001 �õÒ GDP ÑŠAÅ 2.18%, ¤¶ÊÂi�Ë-,)5àÊ GDP AÅ0

Ñ 4.44% ( Ài¬˙ 3.02% ); 7 2002 ��¥$lõÒ GDP AÅ 3.54%, R,5àÊ

GDP AÅ0Ñ 4.17% ( 2.98% )�

Í$,l¶F,)5 GDP ÿ¨œ‡Hú�j¶Ñ×, 3Ä¤¶Ö5?Ü“0Ä

Ö� âÇ 4.5 B 4.7 éý, Ü“0ÿ¨/D GDP ÿ¨í‰“j²ú˚� 1985 �� 3� 4

�õÒÜ“0¯B 3%J,, IòkÝ‹§¦�Ü“0 ( Ü“0ÿ¨Ñ£M )� 1986 �
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� 4 �B 1996 ��ÈÄÅq�−Ïß, õÒÜ“0&MÊ 2.5%J-, /QkÝ‹§

¦�Ü“0� 1996 �–õÒÜ“0Çá±¯, Ý‹§¦�Ü“0?°¥•ò� 2001 �

5õÒÜ“0×Ù²¯, pé�¬Ý‹§¦�Ü“0, ¤¶ÊÂi�Ë-,) 2001 �

5Ü“0ÿ¨� 0.57 _ì}õ ( Ài¬˙ 0.93 _ì}õ ), 2002 �Ü“0ÿ¨/×Ø

×, r��Ì� 1.08 _ì}õ ( Ài¬˙ 1.21 _ì}õ ), ?¹õÒÜ“0Ñ 5.17%,

OÝ‹§¦�Ü“0c 4.09% ( Ài¬˙ 3.96% ), Ì[ 4�

[ 3 Í$_�,l¡b

|×–N,l

¡b ™ÄÏ t M

ρ1 0.23729 0.10239 2.32
ρ2 0.29697 0.09388 3.16
η0 −0.13631 0.06331 −2.15
η1 −0.46303 0.13679 −3.39
ω1 0.03383 0.11453 0.30
ω2 2.50249 0.94337 2.65
φ0 −0.09936 0.00938 −10.59
φ1 0.05456 0.01097 4.97
δ1 1.69183 0.08411 20.11
δ2 −0.72483 0.08140 −8.90
σpc 0.88004 0.06574 13.39
σol 0.00209 0.00172 1.22
σn 0.14480 0.00996 14.54
σp 0.00000 0.00005 0.01
σα 0.00078 0.00029 2.72
σc 0.08466 0.00484 17.50

|×–NM 391.46929

{Ï�ì

ß|j˙� Ü“0j˙� Ógj˙�

Liung-Box Q(10)

�ì¾ 16.04573 4.32560 5.09757
p-value 0.09833 0.93147 0.88457

Bera-Jarque

�ì¾ 0.68884 0.81430 1.03599
p-value 0.70863 0.66555 0.59571
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[ 4 Ý‹§¦�Ü“0DÜ“0ÿ¨

ÀP:%; ì}õ

õÒ Ý‹§¦�Ü“0 Ü“0ÿ¨

Ü“0 Ài¬˙ Âi�Ë Ài¬˙ Âi�Ë

2000 �� 1 � 2.82 2.61 3.23 0.22 −0.41
� 2 � 2.80 2.64 3.30 0.17 −0.49
� 3 � 3.11 2.94 3.65 0.17 −0.54
� 4 � 3.23 3.03 3.60 0.20 −0.37

2001 �� 1 � 3.66 3.20 3.69 0.46 −0.03
� 2 � 4.23 3.44 3.77 0.79 0.46
� 3 � 5.12 4.03 4.28 1.09 0.84
� 4 � 5.28 3.89 4.28 1.39 0.99

2002 �� 1 � 5.14 3.78 4.12 1.36 1.03
� 2 � 5.04 3.79 3.97 1.25 1.06
� 3 � 5.30 4.19 4.20 1.11 1.11
� 4 � 5.19 4.07 4.07 1.12 1.12

zp: Ü“0ÿ¨ÑõÒÜ“0ÁÝ‹§¦�Ü“0�

ü� !�

âkàÊ GDP [‚ïíÜ�–1, Ì¶â$l|Œ×), â�Œl¾j¶R,� …d

�Üû�R,àÊ GDP íj¶, }�u Hodrick-Prescott ¬˙¶� À‰¾!ZvÈb

�¶� Þßƒb¶£Í$_�,l¶�,zpwiÿõ, 1‚à«ÉË–5�’eªW

õ„}&� %õ„éý, ¤û�j¶R,!‹Ì?�š 1980 �H2, Åq%Èlu`

Xr7�−ÎÙ-Ë, y§ê�]À¢9K5§U, Ä7s�¨A GDP ÿ¨ÑŠ

bíÕ”� úk 2001 �Åq%È0§¥�±Å, ¤û�j¶R,v� GDP ÿ¨�Ì

Ñ −2.95%, w2JÍ$,l¶,)5 GDP ÿ¨|×, r��ÌÑ −5.33%, Hodrick-

Prescott ¬˙¶DÞßƒb¶5,l!‹ó¡, }�Ñ −2.09%£ −2.07%, À‰¾!

Z¶,)5 GDP ÿ¨|Q, Ñ −1.45%; ¤Õ, Í$,l¶þ,)v�Ü“0ÿ¨Ñ

0.75 _ì}õ� 2002 �Åq%ÈÚ�+`, 9…û˝R,v�õÒ GDP EQkàÊ

GDP , r��Ì GDP ÿ¨�Ñ −2.24%, w2� 1 � −2.62%, � 2 � −2.41%, � 3

� −2.17%, � 4 � −1.78%, ×M�òü�‘, 7Ü“0ÿ¨r�Ñ 1.15 _ì}õ�
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