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1 ‡k

Êöõí0ä³, "×ÖbíÅð·}êWAÐíŒÞ, Wà1Åí1j (U.S. dollar)� L

ÅíLŠ (British pound)Cun…ínÆ (Japanese yen);ÇÕÿu–�íŒÞ°_ (monetary

union), WàÊaj 1999 � 1 ~£�óà, 2002 � 1 ~ÇáêW�ˆ¸wÞírj (Euro)

ÿuâr¹:_ (European union) 2í¶} 11 _ÅðÑíu Ar¹ŒÞ:_ (European

Monetary Union, EMU) rjñÍíAº, 1 Í7BDþ„�ªXr7u¦UàíÀøŒÞ�

Ä¤Ñ7ªWÅÒÈí%Èº�,à¼¹D��í>q, FÅI’í’À%V,ÅÒXG

íŒÞ>², ·ÛbÕ−
ÒVdÑý�íÒ¯; BbFk«ní±ñ−0£uH[O


Ò,�“Õ−íg�� A*aj 1973 � 3 ~Íò#�›ì (Smithsonian Agreement) í?

j, 3b	““Åð (industrialized countries) ÕÕZSú1jAâª�í−0„�, 7�J

7*�ùŸ0ä×D(,aj 1944 ∼ 1971�Ó�âRŠ›ì (Bretton Woods Agreement)F‡

ì5ª|cí†R (adjusted pegging)−0� 2 *¤¥<3b	“Åðí−0Zx�y×í

‰�4,,-š�íÙ�±�k*‡� 7Çê2Åð (developing country)ÊÍò#�›ì?

jí°øvÈEtÇ"M†R−0„�,òƒø¨‚È5(×¶}íÇê2ÅðnMÚ

orw±ñ−0�œ�|Ûí‰�,�à�Üª� (managed floating)C�Wí†R (crawing

1;Waj 1991�F¼¿ír¹:_‘� (treaty on European union)C¢A˚ïg�s‘� (Maastricht treaty),

ø�
r¹Ë–íÀøŒÞÍ$; 7¯¯,H‘�F¿ì5/<™ÄWà\��å.ª�¬ GDP í 3 % , Ä7)Jl

Wªp¤øÍ$í 11 _Åð¨�7,Å (Germany)� ¶Å (France)� 2×‚ (Italy)� h• (Netherlands)� ª‚

v (Belgium)� cR& (Luxembourg)� =�• (Ireland)� aÚ� (Spain)� Å¿� (Portugal)� SË‚ (Austria) ¸

X• (Finland)�

2Ó�âRŠ›ìíßÞ4Ñ7j²çvÕ�í2M¬ˇ¸É˘7<, °v1A
7ÅÒŒÞ!À (International Mon-

etary Fund, IMF), w}ºÅªD5�¼J|c−0�

1



2

pegging) �; ¥<ŒÞç�1„ø±ñ−0í²ìêr[Gé
ÒA3, fnAÑ”«í

ª�−0C	ì−0 (currency board) íñí, ub%â?D�Üí±ñ−0š�U‡ú

ÅqíŒÞ\µx�^‹ (Hinkle and Montiel, 1999)�

¤Õ¡�Ö�VÅÒÈÀ¢Aâ“2¥í0§Ç�, ÄÑ’À��A…í±Q, =ê

7rÖJI’CIœÑñí5’…, ÊLS�×‚œ}FÊ5T0§ËU�� Ô�ua

j 1990 �˝¬–hE
Ò (emerging market) FÊíÇê2ÅðAÑ7’À¼�|ÏÆí

ñíË,6Ä¤éø<Çê2ÅðÔOÅÕ{·í’…7)JA§AÅ,WàœÚ (South

Korea)� .¬®?-M6?ºM, çIœ’À¼ªø_ÅðC
Òv, ¥_ÅðíÀ¢ñ

Í.Í}CQ¥<’À,JŒé$�g�=ª%È�−,$AøÒ•�; Í7ç’À¨¢

v, ¤Åí‚0ÊsvÈqZ},¯, $g-�, −02M, %Èº�Ó5«¢bî� a

j 1980�H…�1¹ (Latin America)íÅÒ`�·œ, 1994�4aë (Mexico)íÀ¢·œ,

1997�œÅ (Thailand)íl`ıí=¹À¢êˇ,DA˚ÏÂíÅÒ’À.éìíÔ41

.7ß[,6ú¥<Åðí±ñ−0š�¨AéOí	à�

ÇÕ*!…Þíi�Võ,×_,zVÇê2Åð ˝ÅÒüqí˙�¦�uœ3b

	““Åðòí, 7/§ƒÞßxXíÌ„, Çê2Åðíß¹¦�É?^k3b	“

“Åð`¨“í.—5T, rÆ3b	““Åðíºi; ÔOQîí�‰à=¹íÇê

2Åð,CÙÍ’Äà…�1¹íÇê2Åð,ÊQg
Ò2˛¤ù}¬�� y‹,×¶

}íÇê2Åð´)â3b	““Åðª¨ÞßFÛ5œÂqe,ÝB¬ÞÓ’6) 

˝ª¨, Ä¤±ñ−0í‰�Î7	àw|¨í¬�‰, 6}úwÅqíÓgßÞ§U;

!k¤, úÕY˝˙��¿íÇê2Åð�ñq}‡êrª�í−0„�, w±ñ−0

íš�Ù�C–È·Ê®AŒÞç�ía−5-V«W,×Û|�rÖ.°˚ãO…”

ó .±í.êrª�−0„��

Ä7, ¨AÇê2Åð−0š�íÄÖüõ�ª?}�.°k3b	““Åð5T;

;W Engel and Hamilton (1990) à1júLŠ, 1jú¶p (French franc) J£1jú,Å

ïs (Deutsche mark) í±ñ−0Fdíõ„û˝, êÛ1jú¥ú�SAâª�−0í

ŒÞ�ú˚Å‚ÖÓ (symmetric long swings) íš�WÑ� ÊsÕGïªÚ�²_� (two-
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state Markov-switching model),lí!‹,¯MÕG (appreciation state)D2MÕG (depreciation

state)·x�Å‚M/íÔ4� /wÕGí�²Ñ.�êÞí9K,øïªp-ø_ÕG

ÿ[ý¤øÕG-í±ñ−0•‘, ø}Çáß‚í$Aø_püí�‘� Jøñm�

�¸3b	““Åðñ”×.ó°íÇê2Åðv,.ŠaO…bú1jí±ñ−0š

�WÑu´EÍ}|ÛD3b	““Åðó°íÖÓ�G?…díû˝ñíÿuÑ7j

�¥_O½,BbJ 6_P�=¹D 6_P�…�1¹íÇê2Åð,aj 1994 ∼ 2002�

Èú1jí±ñ−0Ñû˝úï, V«nwu´øYÍ|Ûú˚Å‚ÖÓ, C6ø|Û

.ú˚ÖÓ (asymmetric swings)íš�WÑ�

…díqñé§à-, �ùıø�èø<óÉd., Jl¾_�k−0•‘5‡æ«

n6Ñ3� �úı†uzpBbFUàíõ„j¶,_�íqìJ Engel and Hamilton (1990)

FSàí_�Ñ!Ä_� (benchmark),1/ø_�¡b,l5ŸÜd�ÀíRû� �ûı

Ñõ„!‹D}&, YW¥ 12 _Çê2Åð±ñ−0íš�WÑ, ø5¦ÑA 4 _üÈ

ñ; 1/ú_�,l|í!‹�`ª?Ì�íj„� ÇÕ6úÎŸá±ñ−0•‘ÇD

r‚œ0 (smoothed probability) Ç, *9(íhõVõ�ŸÇê2ÅðíŒÞÀ¢·œN

ªâÕGí�²8J�„� |(øıÑ!�, ,!Bbíõ„!‹V���øıFT|

í½æ� BbwÑÇê2Åðí±ñ−0š�WÑ'�ª?1ÝÅ‚ÖÓ, 7u×Û|

.ú˚ÖÓíš�WÑ�
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2 d.�è

−0í•‘Êaj 1970 �H3b	“Åðéw−0Aâª�Çá, ÿøòu_½bí

‡æ, çv|ðWíuŒÞç»}&¶ (monetary approach), Fbà’ßí–1ø−0e

Ñs�ŒÞÈíóúg�, 7.yÉuÀÓí¼¹È5óúg�� ÊÅ‚-J˛�‰�

g (purchasing power parity, PPP) Ü�óÉ:í!Z_� (structural model) Ñ}&!� (Mac-

Donald and Marsh, 1999),FbFT|íÜ�_�6)ƒõÒ’eíXM,à Frenkel (1976)w

Ñ,Å:4¦Œ�3 (hyperinflation) v‚íÛïªâg�ª�_� (flexible-price monetary

model) Vj„� OuÓOvÈíR�, ƒ7 1970 �H�‚õÒ’eúŒÞç»_�í1

„�V��ÿ (Taylor, 1995),kurÖ©¾l¾_�Dð„!Z_�ªÔD´íû˝6Ó

5ßÞ� w2O±í Meese and Rogoff (1983)íÇJ_�š…Õ (out-of-sample)ã¿[ÛÑ©

¾_�iší™Ä,J 6_À‰¾£ 1_Ö‰¾²¾Ac¦ (vector autoregressive, VAR)ív

Èb�_� (time series model) ¸ 3 _ŒÞç»!Z_�, 1 VD³�Ôªáí�ÀÓœØ

¥_� (driftless random walk model)dªœ,

zt = zt−1 + ut , (2.1)

ut ÑÓœß×á� êÛà‹Jš…Õã¿í�Ä�Ê 1_~, 6_~,J£ 12_~í‚È

5[ÛÑÄ†, (2.1)�í�ÀÓœØ¥_�.Oikx�ÔªáíÓœØ¥_�,6}i

kwFívÈb�_�DŒÞç»!Z_�Êš…Õã¿,í[Û� .¬�ÀÓœØ¥

_��e7LS%È!…Þ§Uú−0í	à, WàcU%ÈAÅ}	à−0•‘, †

1ú_ŒÞç»!Z_�¨�7g�ª�_�, g�(	_� (sticky-price monetary model) ¸!¯%�×^‹Dg

�(	_�í Hooper-Morton model�

5
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ÅDÅÈ�−�=í.°ª?}û_−0|ÛÅ‚ÖÓíd†_� (Klaassen, 2001)�

Meese and Rogoff (1983) í!‹éýs‚í−0•‘‰“uØJã¿í, ÄÑÓœØ¥

_�¿ÖO-ø‚íã¿Mwõÿuç‚íõÛM, 6ÿu−0ø.}�LSZ‰; Ê

−0Aâª�í8”-, ¥ší‚&u.ñqõÛí, Cr@vzwñíubN|vÈ

b�_�D!Z_�E�^£í.b� ÖÍà¤, bÊã¿[Û,�¬�ÀÓœØ¥_

�YHu.ñqí, Ä¤�rÖd.J�ÀÓœØ¥_�Ñ™�, _‰kê�.°íã

¿Ä† (forecast metrics)� vÈb�_�� !Z_�� ,líxÍJ£š…í‚ÈVªœ

ã¿í[Û (Cheung and Chinn, 1997); Wà Diebold and Nason (1990) UàÝ¡b (nonparamet-

ric)íj¶wÑÝ(4_�1.}�œßí[Û, Yoon (1998)«nç�!ZZ‰ (structural

change)v, öõ_�íã¿[Û}œÏ, Kilian and Taylor (2001)JÝ(4 ESTAR (exponential

smooth autoregressive)_�}&Å‚ã¿?‰�

Î7ŒÞç»í!Z_�Êã¿?‰í¬ˇ2Ì¶�ßí[ÛJÕ,�ÀÓœØ¥_

�Ê Meese and Rogoff (1983) 6�¬À‰¾ívÈb�_�, ¥_!‹Ê Engel and Hamil-

ton (1990) SàÓœ}¨�‘_� (stochastic segmented trends model) -, 2 ú−0•‘�.

°íõ¶� Hamilton (1989) T|Ý(4ïªÚ�²_�V·ú1Åõ” GNP aj 1952 �

� 2�ƒ 1984�� 3�.ú˚4š�í�G,1AŠwì|1Å�−�=�~ívõ;…

dFNíÓœ}¨�‘_�¹u Hamilton (1989)íø_�À�²_��

Engel and Hamilton (1990) à1j/LŠ, 1j/¶p, 1j/,Åïs, aj 1973 �� 3 �

ƒ 1988 �� 1 �í−0�’e, wÑ−0í•‘@vÑ��ÕG�²4”/x�Ôª

áíÓœØ¥, 7.u³�Ôªáí (2.1) �� y;Wš…Õã¿í[Û, ��ÕG�²

4”/x�ÔªáíÓœØ¥_�}ikx�ÔªáíÀøÓœØ¥_�,1Dw‡"

�ÓœØ¥4”5™Ìcqí�ì!‹óã@;FJFbwÑÓœ}¨�‘_�Êš…

q (in-sample) £š…Õî�Gßí[Û� 7 Kirikos (2000) °šJ1j/LŠ, 1j/¶p, 1

j/,Åïsí−0�’e,Ø× Engel and Hamilton (1990)íš…‚Èƒaj 1997�� 3�,

2FNÓœ}¨�‘_�DsÕGïªÚ�À�²_�Ñó°<°, ¥s_±˚1ø>�|Ûk…d52�
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)|í!‹Êš…Õíã¿YÍuÓœ}¨�‘_�[Ûœ7,/Ê(š… (post-sample)

‚È�s, ª×’mÕ¯qñ�k—-[Ûyß, 7wš…qíã¿†¥JÓœØ¥_

�[Ûœ7� Î7n�* Meese and Rogoff (1983) JVM/(Míã¿[Û¬ˇ, Engel and

Hamilton (1990)‚àw_�x�œ04”íÕG�²Ô4,zp7−0•‘�ú˚Å‚Ö

Óš�WÑí–1� sÕG-,Ôªá×kÉíÕG˚5Ñ2MÕG,ÔªáükÉíÕ

G˚5Ñ¯MÕG,−0•‘}M/ÅvÈÓOÔªáí�‘,1dÓœí��� ¥šú

˚Å‚ÖÓíš�WÑ/ßªJXM Krasker (1980) Fj„ peso problem íÛï, 3 à‹ø

VêÞ×Ù�2Míœ01.ò, ±‚−0 (forward exchange rate) ø}M/ø¨ÅvÈí

òk¹‚−0 (spot exchange rate)�

Engel (1994) JSàª�−0í:=¶p (Swiss Franc)� 7 ×	“Åð1Å� LÅ� ¶Å�

,Å� 2×‚ (Italy)� n…¸‹“× (Canada) íŒÞaj 1973 ∼ 1991 �È5−0�’e,

¨�ÝJ1jÑ!�íúnÆ−0, J£úLŠí−0; wñíÊ5ðÓœ}¨�‘_

�?´Ê3bª�−0íŒÞ�øO“í[Û� Êš…Õíã¿?‰jÞ, Óœ}¨�

‘_�1.?'éOí�¬�ëªáCÌÔªáíÓœØ¥_�£±‚−0,OÊã¿

−0•‘í “j²” ,Óœ}¨�‘_�[Ûœi; ÇÕš…qíº_]çéýÓœ}

¨�‘_�üªú’e�Gßí·ú� FJFwÑ.@vÔ�#|_�š…Õã¿í

�Ä˙�, 1J5V²ìã¿í™Ä; &àçÓœØ¥_�Êš…q,l|�éOÔª

áæÊv,š…Õã¿[Ûº.à³�Ôªáí�ÀÓœØ¥5ŸÄª?uÔªá�Õ

G�²íÛï,à¤ZuUàÓœ}¨�‘_�œÑ_¯� 7Ê−0š�íÖÓ�G,,

Engel (1994) EÍhôƒ�Å‚ÖÓíÛï, Î7¹¡Ë–Èàr¹×ÐÅðúLŠí−

0, ÄÑ|×–N¶,l,��¶”× (local maxima) ÛïFJ|Û¶}ÝÅ‚ÖÓíW

3peso problem ±˚íVâu Milton Friedman FhôN|íø_Ûï, Êaj 1970 �Ho‚í

4aë, wŒÞ�Øf²1jíª0u	ìí, /4aëí‚0±±ò¬DwÉ[ò~í1Å� kuI’6*1

ÅaVQA…í’À�²A�ØV˛�4aë`‰, `‰ƒ‚(¥<ÄÑò‚0�3rÖí’ÀÿAÑ�Ø
Ò

ú1jíÛ°, Ä¤4aë'ñqZ}¸pJ`ô`í£1� Ê¥ší8”-±‚Õ−
Òã‚�Øú1jª?

ø}2M, ku±‚−0M/ø¨ÅvÈ·uòk¹‚−0, òƒ 1976 ��Ø�kú1jª�Ñ¢� (¡5

A —http://www.blonnet.com/iw/2000/10/01/stories/0701g151.htm—)
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Õ (Engel, 1992)�

Î7�ä0’eJÕ, Engel (1992, 1994)6øt7~ä0í’e; Marsh (2000)?Uàœò

ä0ín’e,1‹pD!…ÞóÉí‰bú_~‚ís‚‚Ï (short-term interest rate dif-

ferential)Ñª×’mÕ¯2íÕÞ‰b, ÊsÕGïªÚ�²_�-, °šíhôƒÅ‚

ÖÓíš�WÑ� 1/âkÅ‚ÖÓíh1DF‚JÇ[CxX}&Ñ3í “chartist”ú

−0•‘}�/��‘íõ¶.Ü7¯,FJyàsÕGïªÚ�²_�š…Õíã¿

VDxXÇ[}&6F«àíø<Ä†d×‚?‰ (profitability)íªœ�

…d3bJÀ‰¾ísÕGïªÚ�²_�V}&Çê2Åðí−0š��G,J En-

gel and Hamilton (1990)J£ Hamilton (1989)FS_�Ñ}&!�,_�ã¿?‰1.Ê5?

5q,7J White (1987), Hamilton (1996)íÄi4�Œ (diagnostic checking)j¶¦7H5V6

ŒBb‡�_�u´qì_ç�



3 õ„j¶

3.1 õ„_�Dcq�ì

…��ÜBbíõ„_�, J Engel and Hamilton (1990) í_�Ñ!Ä_� (benchmark)� w

qìÑsÕGø¼ïªÚ�²_�

yt − µst = et , (3.1)

(3.1) �Ñ³�‹p]ôA‰b (lagged dependent variable) íÓœ}¨�‘�À�²_��

et Ñß×á, wœ0}ºÑ et ∼ N (0, σ2
st

), ªhôƒíÓœ‰b yt cq*sóæ�G‚ñ

F¹¯í}º2‚|; 1 7 st Ñ„ø.©/ÕG‰b (state variable) /wÓœ¬˙�*ø

¼ïªÚª (first-order Markov chains),

p (st = j | st−1 = i, st−2 = k, · · ·) = p (st = j | st−1 = i) , (3.2)

i, j, k = 1 C 2, ÕG‰bª?|ïíÕ¯Ñ { 1, 2 }� cJüì� t ‚ÕG‰b st = 1,

† yt ∼ N (µ1, σ
2
1), ¥5Jüì� t ‚ÕG‰b st = 2, † yt ∼ N (µ2, σ

2
2)� s_ÕGÈ5��

œ0 (transition probability)ZAø_ 2× 2í��œ0ä³ (transition probability matrix)Ñ

P =




p11 1− p22

1− p11 p22


 , (3.3)

1DøO™Äí¹¯�G}ºF.°íu, (3.1) �2 yt Ñ‡(‚.Ö
íÓœ‰b�

9
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Ä¤_�Ûb,lí¡b,uý_,¨�s_�G}ºí‚ñ¡b µ1 � µ2 � σ1 � σ2J£�

�œ0 p11 � p22 ,N¬ EM Æ�¶ (expectation and maximization algorithm)ª)ƒ¥<¡bí

|×–N,lM (maximum likelihood estimate)� 2Bb?;WWhite (1987)D Hamilton (1996)ú

_�ªWÄi4�Œ,¨�ABóÉ (autocorrelation)¸‘Kæ”4‰æ (autoregressive condi-

tional heteroscedasticity);Ê 0.05íéO®Ä-,JF)|5 p-valueük 0.05†[ý‡"7™

Ìcq,æÊOABóÉ£æ”4‰æíÛï� †Bbªø¥à Hamilton (1989)í_�Ñ

ô._� (extended model)yd,l

yt − µst = φ1(yt−1 − µst−1) + · · ·+ φq(yt−q − µst−q ) + et , (3.4)

et ∼ N (0, σ2
st

)� ô._� (3.4)�2�ÕG�²4”í¡bEÑ µst ¸ σst , 7‹p7\j„

‰b yt í]ôá 1 ∼ q ‚íñíÊ¾ÎÌ¶¦¬_�Äi4�Œí˚×; Ä¤ô._�

FÛ,lí¡b� (6 + q)_,Ñ µ1 � µ2 � σ1 � σ2 � p11 � p22 � φ1 � · · · � φq� ¤ÕÑ7„pUà

ïªÚ�²_�VTÜ’eu_çí,3U,}�ìs_™ÌcqÑ

1. H1
0 : µ1 = µ2

2. H2
0 : p11 = 1− p22 ( H0: p11 = p21 )

J‡" H1
0 : µ1 = µ2 †[ý�ÕG�²íÛï, ªhôƒíÓœ‰b yt VAs_óæí

‚ñ; JÌ¶‡" H2
0 : p11 = 1 − p22 ( H0 : p11 = p21 ) †[ýÕG‰b st Ñ‡(‚Ö
í

��,ç‚TkÕG 1íœ01.}§ƒ‡ø‚uÕG 1CuÕG 2í	à,�²íœ„

1³�c�ø¼ïªÚª� ÊõÒíÍT,,�ì™Ìcq µ1 = µ2 / σ2
1 = σ2

2 v}|Ûß

×¡b (nuisance parameter) í½æ7Ì¶wì p11 D p22 (Hansen, 1992; 1996), 3 Ä¤ Engel and

2EM Æ�¶,l¡bíj�, Ìc Hamilton (1990) D Engel and Hamilton (1990) �

3Klaassen (2001) à Hansen (1992, 1996) í�ìj¶j²ß×¡bí½æ, 1D Engel and Hamilton (1990) )

|ó°í!‹, Óœ}¨�‘_�š…Õã¿?‰�¬x�ÔªáíÀøÓœØ¥_�, /−0�Å‚ÖÓíš�WÑ�
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Hamilton (1990)�‡�ìJ-s_™Ìcq

A. HA
0 : p11 = 1− p22 , µ1 6= µ2, σ2

1 6= σ2
2

B. HB
0 : µ1 = µ2 , σ2

1 6= σ2
2

Ê¥s_™Ìcq-?wì_�F�¡b,7/©ø_*(·¿Ö�ÓœØ¥í¶}<

° (Engel, 1994); ;W™Ä�G}ºÜ�)ƒs Wald �ì$l¾�*µj}º (chi-square

distribution)}�Ñ:

[ p̂11 − (1− p̂22) ]2

v̂ar(p̂11) + v̂ar(p̂22)− 2 ĉov(p̂11, p̂22)
∼ χ2(1) , (3.5)

(µ̂1 − µ̂2)2

v̂ar(µ̂1) + v̂ar(µ̂2)− 2 ĉov(µ̂1, µ̂2)
∼ χ2(1) , (3.6)

éO®ÄÑ 0.05í χ2(1)@äM� 3.84, JF)íš…$l¾×k 3.84†ªß‚‡"™Ì

cq� Ê HA
0 í™Ìcq-,ÕG‰b stíœ0$�ÑÖ
5ø}º (independent identically

distribution),ªhôƒíÓœ‰b ytiÒ}ºAÑø_™Äí¹¸�G (mixture of normals),

f(yt; θ) =
p11√
2πσ2

1

exp
[
− (yt − µ1)2

2 σ2
1

]
+

(1− p11)√
2πσ2

2

exp
[
− (yt − µ2)2

2 σ2
2

]
, (3.7)

FJçÌ¶‡" HA
0 [ýÕG‰b�²íœ„.x�ïªÚ4” (Markovian property)� 7

�ì HB
0 ªø’eßÞ¬˙ (data generating process, DGP)u´Ñx�æ”4‰æbíÀø

ÓœØ¥,JÌ¶‡" HA
0 /Ì¶‡" HB

0 ,†[ý’eí4”œ¡NkÓœØ¥ (random

walk),7._¯BbFSàíÓœ}¨�‘_��
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3.2 ïªÚ�²_�í,l˙å

…�ø�bË�Ü Hamilton (1989, 1994)ïªÚ�²_�£w,lj¶� IÓœ‰b yt Ñ

yt = cst
+ φ1yt−1 + φ2yt−2 + · · ·+ φqyt−q + εt , (3.8)

εt Ñß×á,wœ0}ºÑ εt ∼ iid N (0, σ2
ε)� ì2 st Ñø_Ì¶hôƒí.©/ÓœÕG

‰b,ª?í|ïÕ¯Ñ { 1, 2, · · · , N },wTàÑùêÓœ‰b yt kLøvõdª? N �

ÕGí�²� ÕG‰b st íÓœ¬˙�*ø¼ïªÚª, � t ‚ÕG‰b st ÉD‡ø‚

íÕG‰b st−1 �óÉ� ÊÕF�í��œ0 pij = p (st = j | st−1 = i)Ê i, j = 1, 2, · · · , N -

ª)ƒø_ N ×N í��œ0ä³,

P =




p11 p21 · · · pN1

p12 p22 · · · pN2

...
... · · · ...

p1N p2N · · · pNN




, (3.9)

pi1 + pi2 + · · · + piN = 1, ä³®_hP2íjÖó‹�k 1 � 4 ;WFì25ÕG‰b st £

ªhôƒíÓœ‰b yt Ñ‘K�G}ºcq-ª)| N _‘Kœ0ò�ƒb

f (yt | st = j, Ψt−1; θ) =
1√
2πσ2

j

exp

[
− (yt − cj − φ1yt−1 − φ2yt−2 − · · · − φqyt−q)2

2σ2
j

]
, (3.10)

j = 1, 2, · · · , N� 7 Ψt−1 ÑB� t− 1‚Ñ¢ª×)5’mÕ¯,à y1 , y2 , · · · , yt−1 îÑ˛ø

b (datum), θ H[_�F�„øí¡b� J[ÛAø_ N × 1í²¾ ηt,

4(3.9) ���œ0ä³25��œ0Ñ	ì$�, 6�%^£ívå‰���œ0 (time–varying transition proba-

bility) T|, à Durland and Mccurdy (1994)� Ghysels (1994)� Filardo (1994) [ Ÿ���œ0Ñ	ìí$

�, qì©_��œ0îÑÕÞ‰bíƒb, yx��4O_�Û,lí¡b_b6óúÓ‹�
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ηt =




f (yt | st = 1,Ψt−1; θ)

f (yt | st = 2,Ψt−1; θ)

...

f (yt | st = N, Ψt−1; θ)




, (3.11)

QON¬|×–N¶ (maximum likelihood method)V,l_�¡b,Bb)‚à ηt£J-ø

zpíã¿œ0 (prediction probability)�ç‚œ0 (filtering probability)Dr‚œ0� ã¿œ0

YW� t − 1 ‚J‡×)íF�’mVã¿� t ‚Ñ/ÕGíœ0, wœ0$�Ñ p (st =

j|Ψt−1; θ)� J[ÛAø_ N × 1í²¾

ξ̂t|t−1 =




p (st = 1 | Ψt−1; θ)

p (st = 2 | Ψt−1; θ)

...

p (st = N | Ψt−1; θ)




, (3.12)

ø (3.11)�£ (3.12)�2ú@íjÖssó
ø)ƒÊ� t− 1‚Ñ¢F×)’m-,ªh

ôƒí‰b yt DÌ¶hôƒíÕG‰b st = j í:¯œ0

p (yt, st = j | Ψt−1; θ) = f (yt | st = j, Ψt−1; θ) · p (st = j | Ψt−1; θ) , (3.13)

ø (3.13)�F)!‹â j = 1, 2, · · · , N ‹,)ƒ yt íiÒœ0

f (yt | Ψt−1; θ) =
N∑

j=1

p (yt, st = j | Ψt−1; θ) , (3.14)

â (3.13)�ÎJ (3.14)�ª)ƒ� t‚íç‚œ0,¹Ê� t‚ª×’mÕ¯ Ψt -úç‚

Ñ/ÕG st = j œ0íR�,
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p (st = j | Ψt; θ) =
p (yt, st = j | Ψt−1; θ)

f (yt | Ψt−1; θ)
, (3.15)

Ψt = { yt ,Ψt−1 }, Hp j = 1, 2, · · · , N ª)ƒ®_ÕG� t ‚íç‚œ0; J[ÛAø

_ N × 1í²¾

ξ̂t|t =




p (st = 1 | Ψt; θ)

p (st = 2 | Ψt; θ)

...

p (st = N | Ψt; θ)




, (3.16)

¢ (3.15)�íÉ[ªJ²¾$�×ÛÑ

ξ̂t|t =
ξ̂t|t−1 ¯ ηt

1′ ( ξ̂t|t−1 ¯ ηt )
, (3.17)

¯U ¯Ñ_�²¾2ú@jÖssó
5<, 1Ñø_ N × 1í²¾,w2 N _jÖ5M

îÑ 1 � y6%â��œ0D� t‚íç‚œ0,??°|B� t‚Ñ¢ª×)’m-ú

� t + 1‚ÕG5ã¿œ0

p (st+1 = w | Ψt; θ) =
N∑

j=1

p (st = j, st+1 = w | Ψt; θ) , (3.18)

}j (3.18)��U¬j st D st+1 í:¯œ0AÑ

p (st = j, st+1 = w | Ψt; θ) = p (st+1 = w | st = j) · p (st = j | Ψt; θ) , (3.19)

ª[ý� t + 1‚íã¿œ0Ñ
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p (st+1 = w | Ψt; θ) =
N∑

j=1

p (st+1 = w | st = j) · p (st = j | Ψt; θ) , (3.20)

J²¾$�×Û

ξ̂t+1|t = P ξ̂t|t , (3.21)

,�2 P Ñ (3.9) �Fì25��œ0ä³, #ìø_–áM ξ̂1|0 1N¬ (3.17) �¸ (3.21)

�¥º«�øª)ƒ®‚®_ÕG-5ç‚œ0£ã¿œ0� Hamilton (1994)�‡–áM

Sà ergodicœ0 π ,wì2Ñç��œ0ä³5Ô4; (eigenvalue)Ñ 1v,wóú@íÔ

4²¾ (eigenvector)¹u ergodicœ0

P π = π , (3.22)

¤Õâã¿œ0¸ç‚œ0í¥ºl�¬˙2ªJ°)š…úb–Nƒb (sample log-

likelihood function)

log L(θ) =
T∑

t=1

log [ 1′ ( ξ̂t|t−1 ¯ ηt ) ] , (3.23)

t = 1, 2, · · · , T ÑF�®‚íš…,„øí¡b θ%â BFGS (Broyden-Fletcher-Goldfarb-Shanno)b

M}&íj¶°)� 7çb¦Ê9(ívõV�èJ‡íÕGv,ÿb¡5â Kim (1994)

FT|ír‚œ0°�j¶,!kúÕGíR�x�vÈªL (time reversible)í4”,

p (st = j | st+1 = w, ΨT ; θ) = p (st = j | st+1 = w, Ψt; θ) , (3.24)

ªø¥}j (3.24)��U¬jÑ

p (st = j, st+1 = w | Ψt; θ)
p (st+1 = w | Ψt; θ)

=
pjw · p (st = j | Ψt; θ)
p (st+1 = w | Ψt; θ)

, (3.25)

pjw = p (st+1 = w | st = j),ÑÕG st = j í-øvõ� t + 1‚}|ÛÕG st+1 = w í��œ
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0� ì2r‚œ0Ñ p (st = j | ΨT ),Êr¶ T ‚ª×’mÕ¯ ΨT -,Jœêcí’mVj

è1R�¬ ®‚FT5ÕG� ªâ‹, st = j D st+1 = wí:¯œ0* w = 1, 2, · · · , N ×

)

N∑
w=1

p (st = j, st+1 = w | ΨT ; θ) =
N∑

w=1

p (st = j | st+1 = w, ΨT ; θ) · p (st+1 = w | ΨT ; θ) , (3.26)

ø (3.24)�D (3.25)�F)!‹Hp (3.26)�2)ƒ

p (st = j | Ψt; θ) ·
N∑

w=1

pjw · p (st+1 = w | ΨT ; θ)
p (st+1 = w | Ψt; θ)

=
N∑

w=1

p (st = j | st+1 = w, ΨT ; θ) · p (st+1 = w | ΨT ; θ) ,

(3.27)

j = 1, 2, · · · , N ,ª[Û (3.27)�5!‹Ñ²¾$�

ξ̂t|T = ξ̂t|t ¯ { P ′ [ ξ̂t+1|T (÷)ξ̂t+1|t ] } , (3.28)

(÷)Ñ ξ̂t+1|T qí®_jÖÎJ ξ̂t+1|tqú@íjÖ5<� â (3.28)�ªÊ� T ‚F×)r

¶’m-,R�¬ ®‚ír‚œ0�



4 õ„!‹}&

4.1 ’ezp¸−0íÖÓ�G

_�Fº_íŸá’e (raw data)ÑJ1jÑf²!�íXG−0 (giving quotation), 1Bb

JÇê2ÅðÑû˝úï, F�=¹D…�1¹,u 12�ŒÞ�;¨�h«Þ (Taiwanese

new dollar)�Új (South Korean won)�h‹�Þ (Singaporean dollar)��−e (Indonesian rupiah)�œ

N (Thai baht)� p
��Ø (Philippine peso)� 4aë�Ø (Mexican peso)� �‚�Ø (Chilean

peso)� Ña¼� (Brazilian real)� ¾�hØ� (Peruvian nuevo sol)� ëOª=�Ø (Colombian

peso)�¯;õ�Ø (Argentine peso), 2 ®ŒÞú1j−0Ÿá’e¦A Datastream’eé,V

ÄÑÅÒ¦m˜Nþ (WM/Reuters)� ‚ÈDä0}�Ñaj 1994 �ƒ 2002 �íÂU (bi-

weekly) ’e, ©_š…õÑsU−0�ÌM� Bblø_�å��²ÑAÍúb (natural

logarithm)1Ï}øŸ,y
, 100AÑÂUAÅ0

yt = ( ln xt − ln xt−1 )× 100 , (4.1)

yt ¹Ñ_�2ªhôƒí\j„Óœ‰b, xt H[Ÿá’eå�� çøÅŒÞ¯Mvw

−0•‘²-, �ŠíAÅ0; 2Mvw−0•‘²,, �£íAÅ0� cU�ÌAÅ0

ÑŠí‚ÈM/œ˝,7�ÌAÅ0Ñ£í‚Ès
,ÿ|Ûø_.ú˚ÖÓíÛï� J

1J1jÑf²!�íXG−0NøÀP1jªJf²ÖýÀPí®ÅÅÞ, Wà: aj 2002 � 12 ~ 31 n, ø1j

�ªf² 34.775 jíh«Þ�

22då˚¡5A«É…Ë%ÈnÑD	¼vÑ�

17
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Bb·ú�ÌAÅ0ÑŠí‚ÈuTkø_¯MÕG,�ÌAÅ0Ñ£í‚ÈuTkø

_2MÕG, ÿðÞ7��í½æ; ÑBóÔìÅðŒÞí¯MÕG?Dî¸íªWr

˝, 72MÕG,u©©!!á? ¥�−0.ú˚ÖÓíš�WÑu.uNÐ7_�Å

ðFÞ@í.°Có°T1, J£wŒÞç�u´°vrÆ7ºu]‡5iH? ÊÇê

2ÅðíÕ−
Ò³, ®Å2ÛÁWu‰¾óçªhíø_¡D6, �v�˛?DÑF

kÑ, çvÅŒÞÞ@¯Mí9‰v, …²ÏL‘ÍT�pÕ−ôî¯Mí˙�Jü\

|¨íß˝,°v1Ú�Õ−æ� (foreign exchange reserve)Je.v5Û;J�2M9‰v

†u[L−0Aâš�, é0§×Ù2MVÊ¢ã‚-Üíªø¥Øà, J�‚k]-

í)+� Ä¤, ,HíÅ‚ÖÓ¯MÕGDs‚ÖÓ2MÕGª?£¥ø7ŒÞç�ú

¯MD2Mí.°�Ü¶†�

Î7Å‚ÖÓ¯MÕGu�s‚ÖÓ2MÕGJÕ,6ª?|Ûó¥í.ú˚ÖÓ�

G,¤v2MÕGM/œ˝,¯MÕGM/œs� .°ÅðØnÞ@ƒ.°í…É§UC

ÕV§U, w−0ª?|ÛÇéí.ú˚ÖÓš�WÑ, Wà Shen and Chen (2002) )ƒn

ÆÀU−0AÅ0Êaj 1990 ∼ 2001 �È, �Å‚M/2M1�s
×Ù¯Mí!‹�

[ 1: n…aj 1993 ∼ 2001�5ÅÒYXJ£Õ−æ�

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001

%�× 1,316 1,303 1,110 658 968 1,188 1,146 1,197 878

’…× −15 −19 −22 −33 −41 −145 −165 −93 −29

À¢× −1,022 −851 −640 −280 −1,205 −1,148 −389 −783 −482

Õ−æ� 985 1,259 1,833 2,166 2,196 2,155 2,869 3,549 3,952

VÄ: IMF International Financial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�

zp: ;W IMF ÅÒYXGw�ü�dì��, øJ%’…×½h}éÑ’…×¸À¢×, hí’…×É�“’

…��£ÝÞß4� ÝÀ¢4’ßí¦)DT}, WàÅqÕù‚�C¼ç�Ì$’ß, ¥¶}2ÅÒYXí

ª½óú7kÝ�ü (-sá, 1999)�
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Japanese Yen 1990 - 2001 ( weekly data )

Nominal Exchange Rate
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

80

90

100

110

120

130

140
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160

Ç 1: nÆaj 1990 ∼ 2001�±ñ−0•‘

zp: nÆ−0’e¦A Pacific Exchange Rate Center, —http://www.pacific.commerce.ubc.ca/—�

Ç 1 Ñaj 1990 ∼ 2001 �nÆÀU±ñ−0•‘, Cr³�Õ−Iœîè<øt×d

_ÛUË�î¾Õ−æ�í÷n=¹%ÈÊšå,¥7nÆX�}ÄÑ×¾íÅÒYX

ßÏùVüq%VÅðb°nÆ¯Mí9‰, àO±íaj 1985 � 9 ~ 22 ní�Ò›

‡ (plaza accord); 3 [ 1Ñn…ÅÒYX5%�× (current account)�’…× (capital account)D

À¢× (financial account) J£wÕ−æ�, ªêÛÎ7aj 1997 ∼ 1998 �‚ÈÀ¢×�å

œ×JÕ,®�ÈÅÒYXÌ�óç˙�5ßÏ,Õ−æ�b¾6Å�P�0ä�ø� 7

Êaj 1998 �=¹À¢êˇªø¥~ôí*�-6�ø_1n:¯ßãnÆ−0í�

põW,°� 6~ 12nnÆ−02MÑçv¡ 8�JV|ò®Ä(, 18n1Å�à� 20h

1j�ªnÆR¯wâ 142nÆf²ø1jAÑ 137nÆf²ø1j� 4Ä¤nÆú1j

−0•‘íXê4s
×Ù¯MÛïN˛ªJâŒÞç�íßãWÑõ|<r«R�

¢Çø�ÖÓ�GÑú˚Å‚ÖÓ, Engel and Hamilton (1990)à1júLŠ�1jú¶Å

¶p�1jú,Åïsaj 1973�� 3�ƒ 1988� 1�í−0�’e,êÛ1j×ÛÅ‚

3aj 1985 � 9 ~ 22 nüÅÕÈ (Group of Five, G5) 1Å� a,� n…� LÅ£¶Å5‹%íÅkÒ� Plaza

Hotel ¼�°<=1j2MJZ¾1ÅüqLÏ (†•à, 1997)�

4¡5A Asia Pacific Foundation of Canada, —http://www.asiapacific.ca/—�
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ÖÓ¯MÕGDÅ‚ÖÓ2MÕGóã@íú˚ÖÓ,1jí¯MÕGD2MÕG·M

/óçÅívÈ� ¤�ú˚ÖÓªj„ÑŒÞç�³�Rß¯MC2Ms6w25ø,

êré,ñ!…ÞíÕ”£F�wF
Ò¡D6íWÑV²ì−g,Cz…íRßu.

pí; J1jÑWä, ¤�Å‚ÖÓíš�WÑ}|Ûk¿�—D/À¢ñÍNp�ò

íÕ−
Ò, ÀÖŒÞç�C¶}ÅÒIœ’ÀF$AíÕ−P‚!À, àO±íØ˚

g (Soros)¾äÕÈî-í¾ä!À (Quantum Fund),øÌ¶/qÍówÕ−g��

J-ø;W,Hí!…–1Çá�eBbíõ„!‹,¨�!Ä�À�²_� (3.1)�

D‹p]ôA‰bø‚Bû‚íô._� (3.4) �2 q = 1� q = 2� q = 3 J£ q = 4 F×)

í!‹,øF�ŒÞ}Ñ�_üÈñVn�� �ø_ˇ íAº�h«Þ�Új�h‹�

Þ¸œN,�ù_ˇ íAº�p
��Ø��‚�Ø¸¾�hØ�,�ú_ˇ �4a

ë�Ø¸ëOª=�Ø, |(ø_ˇ Ñ�−e� Ña¼�¸¯;õ�Ø� }ˇí™Ä

;W¡b µ1� µ2� p11� p22 Fx�í$l<2, 1Ä¤úÕG�.°í·ú; �ø_ˇ D

�ù_ˇ 2ÕG 1 �ÌAÅ0 µ1 î.éOükC×kÉ, 5 ÕG 2 �ÌAÅ0 µ2 �

éO×kÉ,Ä¤·úÕG 1ÑM�,ÕG 2Ñ2M� 7ˇ øM/TkM�ÕGí��

œ0 p11 ×, M/Tk2MÕGí��œ0 p22 ü, FJ™ýˇ øÑÅ‚ÖÓM�ÕG

u�s‚ÖÓ2MÕG;¥5ˇ ùM/TkM�ÕGí��œ0 p11 ü,M/Tk2M

ÕGí��œ0 p22×,FJ™ýˇ ùÑs‚ÖÓM�ÕGu�Å‚ÖÓ2MÕG� �

ú_ˇ ÕG 1 �ÌAÅ0 µ1 DÕG 2 �ÌAÅ0 µ2 îéO×kÉ/ µ1 < µ2, Ä¤·

úÕG 1ÑüÙ2MÕG (J-�˚ü2ÕG),ÕG 2Ñ×Ù2MÕG (J-�˚×2Õ

G)� 7M/Tkü2ÕGí��œ0 p11 ×, M/Tk×2ÕGí��œ0 p22 ü, FJ

™ýˇ úÑÅ‚ÖÓü2ÕGu�s‚ÖÓ×2ÕG� |(ø_ˇ ÕG 1�ÌAÅ

0 µ1 DÕG 2�ÌAÅ0 µ2 îéO×kÉ,ñÄM/TkÕG 1í��œ0 p11 DM/

TkÕG 2í��œ0 p22 î×,FJ™ýˇ ûÑú˚ÖÓ�

5Ê™Ä�G}ºéO®Ä 0.05 -, À®�ì µ > 0 C µ < 0 @äM�Ñ ±1.645�
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4.2 Å‚ÖÓM�ÕGu�s‚ÖÓ2MÕG

4.2.1 h«Þ

[ A 1cÜ7h«Þ!Ä_�Dô._� 1Bô._� 4í¡b,lM,[ A 2Ñµ®_

�Äi4�Œí!‹� 6 ô._� 3 ¦¬®á¨�_�ÕG-J£sÕG:¯-íAB

óÉJ£æ”4‰æ5Äi4�Œ, 7 ,l!‹ÕG 1 �ÌAÅ0 µ1 = −0.029 /.éO

ükÉ, uÑM�ÕG, M/ÑM�ÕGíœ0 p11 = 0.851, �Ì‚b (1 − p11)−1 = 6.711; Õ

G 2 �ÌAÅ0 µ2 = 0.453 /éO×kÉ, uÑ2MÕG, M/Ñ2MÕGíœ0 p22 =

0.496, �Ì‚b (1 − p22)−1 = 1.984, h«Þ×Û|Å‚ÖÓM�ÕGu�s‚ÖÓ2M

ÕGíš�WÑ� ÇÕô._� 3 cq�ì$l¾ HA
0 = 8.174 ×kéO®ÄÑ 0.05 -

í χ2(1) @äM 3.84, ‡"™ÌcqÑÓœØ¥íš�WÑ, h«ÞíM�ÕGD2MÕ

GíÓœ�²¬˙�ïªÚ4”;cq�ì$l¾ HB
0 = 4.591?‡"™Ìcq,[ýsó

æÕG-h«Þ5�Ì2MC�Ì¯M˙��éO.°�

Bbàô._� 3 F,l|ír‚œ0úÎh«Þ±ñ−0í•‘å|Ç 2, âr

‚œ0Çªõ|ÕG�²Iéäõ,h«Þ−0íš�ú�¸wgM5.‚ÄÖ�}Ü

>� ªhôƒ2MÕG%�u�IøÛZ�7ªpM�ÕG, ¥šíÛïÎ7.‚ÄÖ

í§UÕ*(ª?Ç�dı, �ø$‰¾Ê
Ò2ûùOh«Þí−g� çÕ−
Ò¡

D6�n�í>q�œv, ÜYX¬k°C^#X.@°íÕ−û_M�í!‹; Þú

Iœ�œF�Ví2M9‰vS¦øŸ2—íµIãÊy×d_C'H4íÕ−Û°�

µ$‰¾í*(�œÑSá? Ñ7&M«ÉúqúÕg�í ì2ÛÁWúh«Þ−

0S¦œ�í�Üj�, !…,−0â
Ò‰¾V²ì, ÛW†e8”�p|�� .¬

õÒ,ub²J\M|¨¬�‰Ñ|òNûŸ†, ¥_³�pzí|¨û² (export ori-

6®ÅŒÞ¡b,lMDÄi4�Œ!‹)§A[�â[ A 1 B[ L 2, 10[k…d(5Ë[, � 51 ∼ 74 Ü�

7Ê¤h«Þí�W2âkô._� 3 Dô._� 4 [Û.}+ˇ, Bb;W��Ÿ†, ²Ï�œý]ôA‰bí‡6

ÑH[�
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Taiwanese New Dollar
1994 - 2002 ( biweekly data )

Nominal Exchange Rate

1994 1995 1996 1997 1998 1999 2000 2001 2002
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Smoothed Probability of Regime 2

1994 1995 1996 1997 1998 1999 2000 2001 2002
0.00

0.25

0.50

0.75

1.00

1.25

Ç 2: Ÿá−0•‘Dr‚œ0Ç —h«Þ

ented) −0\µöõD´ªâ[ M «ÉFÚ	5‹çÕ−æ�TXÈQí„W, 8 Wà

Êaj 2002 ��«ÉM�ò®0ä�úí 1, 617 h1jÕ−æ�� �vÊÛW¥ê²¯

l (leaning against the wind) -h«Þ−0×¶}TkM�íÕG, øï.‚h«ÞgMí

½×§U9KêÞ,−0í•‘ª?ÄÑÛWÌ—D‰¾êr…��‘7Éß²Ï¨½

Õ−
ÒXÛí«T,Ä7ßÞ|s‚×Ù2Mí!‹�

ú@vÍ,FêÞaïh«ÞgMí.‚§U9K,BbtOâr‚œ0íÇ$Vj

„h«Þ−0óú@íš�WÑ� àaj 1995 � 7 ~� 1996 � 3 ~«Év%7sŸì�

t¦·œ,Êµ¨‚ÈÛW{%I‘7 170h1jíÕ−æ�V ì−
 (rÁP, 1998a),

.¬2Å×ÐdÛs�ín/YÍUh«Þ�ÕG�²Ñs‚2MíÛï;M)øTí

8[ M )§7®ÅÕ−æ’e10[kË[� 75 Ü�
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uçvÅÒYX1ÌpéŠÞí‰“, ¥7ª?uÅq]-í.—� aj 1997 � 7 ~*

‰œ=ÅðœÅõ˛í=¹À¢êˇ6ô	ƒ«É, 7 ~-ñh«ÞÇá`§ƒ2Mí

9‰, 9 ~˛¸pˇê˛2; çv2ÛÁW�˛.ií“|Õ−æ�V/^Û°íÿ¨,

òƒ 10~ 17n�0éh«ÞAâª�,−g
¹×Ù2M7� 3.3 % � 9Ék[J./X

¬h«Þíz¶.ø7—,;WÛWAÐízp,* 7~ 29nƒ 31n©/íúÙêr[

Gâ
Ò‰¾²ì|ÛWwÑ˛%u¯Üíh«Þ−g(,ÿ	”íßã7M/s_š

~ívÈ, ÝB��ÊøÙq“|bìN1jV�ph«Þ, Í7êˇÄå‰œ=Ë–

E„c ì�ï‹,1júnÆ•‘YH#œ, yëíã‚-Ü˛Í$A; ÑÁ/Õ−


ÒßãW�úõ”¶ÆDÀ¢
ÒíŠÞ§U, .).d¥ší²Ï (rÁP, 1998b)�

ÇÕ*@äMíhõVõ, Ê˛%¾���¬çv 1/10 í 70 h1ÀÕ−æ�5(, ?£

øVE.âXG„Vª¨�k´Õ`,/«ÉÅÒT1ÿˇS¶í5¾-,Éß�U�0

−gâ
Ò²ì (�2M, 2000)� Î7òQªp
Ò“|Õ−TÑßãíG¨JÕ, ÛW

6{Ê 1998� 5~É£¶}Ì…À>’±‚Õ− (non-delivery forward, NDF)í>qV�„

IœdT (speculative attacks)� 10

Ê¥ÒŒÞ·œd£=¹�ÅíKË�ï-, «É§a˙�ªJzu´ß7˛, ÖÍ

�_Q,í$�
Ò,Ouº�óú UíÕ−
Ò;Õ−óú UíŸÄ�ú: �øu

h«Þú1j−01„ò,; �ùu� UíŒÞ\µ, v% 80 �Hí$
DlËß#

“, aj 1990 �í™ÇúÊ, ‹%ç�Ñfn¦Œ�3½æ* 1992 �–Ã�−„ŒÞX

# (M2)�AÅ0Ñ½bŒÞ\µj‡;�úu�þ˚ì²íÕ−æ�kdÛW3¨−0

í"#(e (Ø2z, 1999)� ¾¬¥Òš£Ý�í·œ( 21 0�í«ÉºÞ@ƒ%È«

¢íØæ, Ê³�¦Œ�3ín/-ÛWkuSWQ‚0DQÞMíµI, l�®¯Œ

2í.�©ßã−0G¨; óúk‰=®ÅŒÞÕÕ�¯, DÅqÄÑI’<è.PU

9°Å 4 �

10Ì…À>’±‚Õ−k¯�ƒ‚v.Ûü>…À, ÉÛÿol‡ìí−0Dƒ‚ví¹‚−05ÈíÏçÀ�YG, Î

fÔŠ?Õ6�ë¾íIœ4”�
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ª¨M/ŠAÅF_íüqßÏ, h«ÞÞMÄÑÛWíßã�péQ,í8$� 11 ¥

øÊ[ 5.25«ÉÕ−æ�kaj 2001£ 2002�}�×¾Ó‹7 155¸ 395h1À,ÛW›

‰®¯íA‹Cuú2MíRß.kªõ�

4.2.2 Új

[ B 1cÜ7Új!Ä_�Dô._� 1Bô._� 4í¡b,lM,[ B 2Ñµ®_�

Äi4�Œí!‹� ô._� 1,l|ÕG 1�ÌAÅ0 µ1 = 0.026,uÑM�ÕG,M/

ÊM�ÕGíœ0 p11 = 0.968;ÕG 2�ÌAÅ0 µ2 = 0.944,uÑ2MÕG,M/Ê2MÕ

Gíœ0 p22 = 0.900, Új�Å‚ÖÓM�ÕGu�s‚ÖÓ2MÕGíš�WÑ; wc

q�ì$l¾ HA
0 = 194.321‡"ÓœØ¥í™Ìcq,ô._� 16¦¬ABóÉDæ”

4‰æÄi4�Œ×¶}íáñ�

BbJô._� 1 F,l|ír‚œ0úÎÚj±ñ−0í•‘å|Ç 3, ªõ|Ú

jÕG�²Ÿb1.Ö, v%7�Ÿs
í2MÕG, ×¶}ívÈ·uTkM�íÕ

”� aj 1997 ��Çá, œÚ�rÖ×$“|Û°�í‹�½æ, à 1 ~ 23 n� 14 ×

$“ÕÈÚ£•Ä (Hanbo steel)ÄÑÌ¶XG 170N1Àƒ‚`�7�µJ£, 7~ 15n

� 18×$“ÕÈ–= (Kia)6Ä‹�·œ²ÁWÈ°¶, 10~ 20nÚj−02MB‡F

„�íòõ, $gNb�rB 5 �JVí|Qõ� 12 Î7çË×$“Ñ7Ø×d_�¬

�íÔ`¸I’JÕ,À¢œZ2Ô�u]àêÔRò/A�’…ª0RQíã¯À¢

t− (merchant bank) 6*½Õ
Ò¢Õ7rÖs‚’À, 13 âk%È0§ê�=UœÚ

Åq’ÀÛ°±�¬X#, Ä7‚0®ÄœwF¬�ÅóúRò, Ñ¤w.i²ÅÕÔ

`7�I7‹�!Zí½æ (¯K�, 1998); �kÊ 1997 � 11 ~ 25 n]àÇ�œZ™Ä

�� (S & P) |±œÚí]à��â A+ ƒ A−, 11 ~ 28 n˝� (Moody’s) |±œÚí]

11¡5Aaj 2002 � 4 ~ 24 n	¼vÑþ��

12°Å 4 �

13aj 1975 �ÚÅ„ìã¯À¢t−¶, âÅqÁW� $“‹È¸ÅÕÁW¯’ Aã¯À¢t−, ñíÊ�ODÅÕ

À¢œZ5¯TùªÕÅ’ÀJXÅq$“‚à (¯K�, 1998)�
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South Korean Won
1994 - 2002 ( biweekly data )

Nominal Exchange Rate

1994 1995 1996 1997 1998 1999 2000 2001 2002
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Smoothed Probability of Regime 2
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Ç 3: Ÿá−0•‘Dr‚œ0Ç —Új

à��â A1ƒ A3 � Yoo and Kim (1998)wÑ,Hí8$òQ¾ê7œÚÕ−
Òí·œ,

âk]àÇ�`ƒ|±U)ÕÅí’ÀX#6.è<�ôƒ‚í`�ÝB¨�Ÿ…í

¢’, FUÑ`�AíœÚ$“DÀ¢œZÉßÊ…ËÕ−
Ò˛�1jVk´; 14 %

�×�å6�Ø×í½æ, Ê[ 2 2N| 1996 �œÚ%�×p�˛® 230 h1j5$,

â 1995 � 85 h1j� GDP í 2.6 % ¢Í,¯ƒQ¡ IMF Fwì·Ô,Ì 5 % í 4.7 % �

%�×p�øFUŒÞç�bUàÕ−æ�V¢¦,/·ïƒw§’À¼|5§Uí?

‰;[ 22ÕÅA„‰I’ (portfolio investment)DÕÅAw…I’ (other investment)Ê·œ

êÞ(í 1997� 1998�ÄÑÕÅAú=¹]-.—ü�L�¼|œÚíÛï,«wuw…

14Ê Yoo and Kim (1998) íõ„!‹éý‰œ=�ŒÞ·œíÅðœÅ� �−� ïVa=¸p
��û_Åð5È�

�óf2í^‹ (contagion effect), œÚ†u�¬åVf27¥û_Åð, Újí·œCruA™!Z4DœÚ\�¥@

Üçí½æ�



26

[ 2: œÚaj 1993 ∼ 2001�%�×DÕÅAI’

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001

%�× 10 −39 −85 −230 −82 404 245 122 86

ÕÅAòQI’ 6 8 18 23 28 54 93 93 32

ÕÅA„‰I’ 111 87 146 215 133 8 79 127 119

ÕÅAw…I’ −15 136 215 246 −83 −139 15 −13 −118

VÄ: IMF International Financial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�

I’í¶}AÑ´¼|� 7Ñ7ú}IœdT,Ê[ M2ªõ|œÚ 1997�Õ−æ�	

±Ñ 204h1j;ÊÚj×Ù2M(Z¾7%�×,Õ−æ�n¢Ê 1998��¯ƒ 520h

1jí®Ä� ¾¬¤Ÿ·œ,aj 1998��J(Új×¶}TkM� ìíÕG,X�2

MÕGí|ÛO6·us‚Ûï�

4.2.3 h‹�Þ

[ C 1 cÜ7h‹�Þ!Ä_�Dô._� 1 Bô._� 4 í¡b,lM, [ C 2 Ñ

µ®_�Äi4�Œí!‹� ô._� 2 ,l|ÕG 1 �ÌAÅ0 µ1 = −0.096, uÑM

�ÕG, M/ÊM�ÕGíœ0 p11 = 0.926, M�ÕG�ÌM/‚b (1 − p11)−1 = 13.514;

ÕG 2 �ÌAÅ0 µ2 = 0.201, M/Ê2MÕGíœ0 p22 = 0.916, 2MÕG�ÌM/‚

b (1 − p22)−1 = 11.905, ,l|h‹�Þ�œÿíÅ‚ÖÓM�ÕGu�s‚ÖÓ2MÕ

G, ¢ô._� 2 5cq�ì$l¾ HA
0 = 91.342 ‡"ÓœØ¥í™Ìcq, 6¦¬®_

ABóÉ¸æ”4‰æíÄi4�Œáñ�

BbJô._� 2 F,l|ír‚œ0úÎh‹�Þ±ñ−0í•‘å|Ç 4, w

2éýh‹�Þ�œÖŸíÕG�², ×_7k2MÕGîÑs
TG, Îaj 1997 ∼

1998�È§ƒÀ¢êˇí	àM/)œ˝�
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Singaporean Dollar
1994 - 2002 ( biweekly data )

Nominal Exchange Rate

1994 1995 1996 1997 1998 1999 2000 2001 2002
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Smoothed Probability of Regime 2
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Ç 4: Ÿá−0•‘Dr‚œ0Ç —h‹�Þ

4.2.4 œN

[ D 1cÜ7œN!Ä_�Dô._� 1Bô._� 4í¡b,lM,[ D 2Ñµ®_�

Äi4�Œí!‹� ô._� 3 ¦¬7×¶}ABóÉJ£æ”4‰æíÄi4�Œ,

,l|ÕG 1�ÌAÅ0 µ1 = −0.048/.éOükÉ,uÑM�ÕG,M/ÑM�ÕGí

œ0 p11 = 0.932, �Ì‚b (1 − p11)−1 = 14.706; ÕG 2 �ÌAÅ0 µ2 = 1.276 /éO×kÉ,

uÑ2MÕG, M/Ñ2MÕGíœ0 p22 = 0.887, �Ì‚b (1 − p22)−1 = 8.850, œN×Û

|�Å‚ÖÓM�ÕGu�s‚ÖÓ2MÕGíš�WÑ� ÇÕcq�ì$l¾ HA
0 =

133.492×kéO®ÄÑ 0.05-í χ2(1)@äM 3.84,‡"™ÌcqÑÓœØ¥íš�WÑ,

œNM�ÕGD2MÕGíÓœ�²¬˙�ïªÚ4”; cq�ì$l¾ HB
0 = 7.515 ?

‡"™Ìcq,[ýsóæÕG-œN5�Ì2MC�Ì¯M˙��éO.°�
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Bbàô._� 3 F,l|ír‚œ0úÎœN±ñ−0•‘å|Ç 5, Êaj 1997

� 7 ~J‡œN−0Ñ†Rø¾¦Œ, 6ªeÑø	ìí−0„� (Hernández and Mon-

tiel, 2001); â 1984 � 11 ~B 1997 � 7 ~œÅlWí†Rø¾¦Œ−0„�[œÅÛW

©n;W1j�2 82 % �,Åïs2 12 % �nÆ2 6 %íª½V²ìœNú1j−0í

2-−0,/wš�Ù�Ÿ†,ÑòQ 0.02œN, 1997� 7~(ZS�Üª�/or�œ

×š�Ù� (c0¤, 1997), FJ 1997 �5‡í−0•‘c�<�‰“� Êaj 1994 �œ

Å”ií#¹2Å×Ð$¯7AÐíŒÞ„�,òÎgMœòíÕ−»U)A¬ÞAÑ

2ÅÀøíŒÞ, 15Ä¤2Å×ÐŒÞúÕóçk2M7� 30 % ,7aj 1995 ∼ 1997�È

«ÿínÆ6éœÅß¹Ên…
Ò‰�7,¥s_=¹×ÅŒÞí2M·úœÅí|

Thai Baht
1994 - 2002 ( biweekly data )
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Ç 5: Ÿá−0•‘Dr‚œ0Ç —œN

15Ê¤5‡2Å×ÐíŒÞ}ÑA¬Þ¸Õ−»s�, É�Õ−»ªJ¸1j� nÆ�ÕÅŒÞó�−f�
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¨¨AŠÞí	à� aj 1995 �=¹M�YnÑê[ø¹dı}&œÅ�Å�%�×

íp� (¡Î[3),DçvêÞ−0êˇí4aëóN,!‹ùê'H4íœN“9,Êœ

ÅÛWIp×¾’Àßã1"²;pXMœN−0(êˇ'0¾Q (�Ù", 1999)� âk

×¾Õ’Ê 1980�H-š–ÃpœÅ,¬�Y˝Õ’íÀ¢œZ1ø¥<’Àú[#7

Þß‰QílËß“, ‹,�ÿ¸íÀ¢aÜñÍ, U)™ÇúÊ(À¢;×í½æ.

ªYL7
ê·œ (�0Ó, 1998),7œÅÁWW[ªÊ 1997�ò® 19.3 %�=¹5í (Ø

2z, 1999)� ��ŸÄU)œÅ$
ílJË, §ƒÀ¢é$íŠÚÊ 1997 � 6 ~ 19 n

�B 8 �VíQõ, 6 ~ 27 nœÅÛWlWÉ£7 16 ðÀ¢t−í“�, 16 °vÈœN

í−06øòw§”×í2M9‰, 7 ~ 2 nœÅÛW.y./&MœN−07[Gé

wª�1©° IMFí¶Œ,*¤œNÇá0§×Ùí2M,1�ÇøÒ:©Ý�í§Š�

â[ 3ªøÎ7Ê·œ‡�©/í%�×p�,À¢·œêÞ(íÕÅAwFI’øá

6×¾íÕK, ¥@7Õ’úçvœÅÀ¢œZí�ï1³�]-, œNí2MªJz

uÌ¶fní!‹� *œNAâª�(, øòƒ 2002 �í¥¨‚È\%8‘6Ýóç 

ì, y6v%·œ(lWZÕk+`6uÛbvÈ,œN−0íš�WÑ,%�í|Ûs

‚2MíÕG�

[ 3: œÅaj 1993 ∼ 2001�%�×DÕÅAI’

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001

%�× −64 −81 −136 −147 −30 142 124 93 62

ÕÅAòQI’ 18 14 21 23 39 73 62 34 38

ÕÅA„‰I’ 55 25 41 36 46 3 0.7 −5 −9

ÕÅAw…I’ 67 98 194 119 −173 −182 −153 −109 −66

VÄ: IMF International Financial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�

16°Å 4 �
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4.3 s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕG

4.3.1 p
��Ø

[ E 1cÜ7p
��Ø!Ä_�Dô._� 1Bô._� 4í¡b,l!‹,[ E 2Ñ

µ®_�Äi4�Œí!‹� ô._� 3,l|�ÌAÅ0 µ1 = 0.016.éO×kÉ,Õ

G 1 ÑM�ÕG, M/kM�ÕGíœ0 p11 = 0.943, �Ì‚È (1 − p11)−1 = 17.544; �ÌA

Å0 µ2 = 0.458 éO×kÉ, ÕG 2 Ñ2MÕG, M/k2MÕGíœ0 p22 = 0.959, �Ì

Philippine Peso
1994 - 2002 ( biweekly data )
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Ç 6: Ÿá−0•‘Dr‚œ0Ç —p
��Ø
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‚È (1 − p22)−1 = 24.390, p
��Ø×Û|s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕGí

š�WÑ� ô._� 3 ¦¬7®áABóÉ¸æ”4‰æíÄi4�Œ, cq�ì$l

¾ HA
0 = 399.936 ‡"ÓœØ¥í™Ìcq, p
��ØM�ÕGD2MÕGÈíÓœ�

²¬˙x�ïªÚ4”;ÇÕcq�ì$l¾ HB
0 = 2.822Ê 0.1íéO®Ä-‡"s�Ì

AÅ0ó�í™Ìcq� BbJô._� 3F,l|ír‚œ0úÎp
��Ø±ñ−

0í•‘å|Ç 6,ªõ|wøïªp2MÕGÿ}M/óçÅívÈ, 1997�J‡�ø

¨ÅvÈí2MÕG, J(�ú¨/M/íÔ4ypé, �Ì7k×Û|s‚ÖÓM�

ÕGu�Å‚ÖÓ2MÕGíš�WÑ�

4.3.2 �‚�Ø

[ F 1 cÜ7�‚�Ø!Ä_�Dô._� 1 Bô._� 4 í¡b,lM, [ F 2 Ñµ

®_�Äi4�Œí!‹� ô._� 1¦¬7®áABóÉJ£æ”4‰æíÄi4�

Œ, ,l|ÕG 1 �ÌAÅ0 µ1 = −0.042 /.éOükÉ, uÑM�ÕG, M/ÑM�Õ

Gíœ0 p11 = 0.943, �Ì‚b (1 − p11)−1 = 17.544; ÕG 2 �ÌAÅ0 µ2 = 0.373 /éO×

kÉ,uÑ2MÕG,M/Ñ2MÕGíœ0 p22 = 0.968,�Ì‚b (1− p22)−1 = 31.250,�‚

�Ø×Û|s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕGíš�WÑ� ÇÕô._� 1cq

�ì$l¾ HA
0 = 309.745 ×kéO®ÄÑ 0.05 -í χ2(1) @äM 3.84, ‡"™ÌcqÑÓ

œØ¥íš�WÑ, M�ÕGD2MÕGíÓœ�²¬˙�ïªÚ4”; cq�ì$l

¾ HB
0 = 5.873 ?‡"™Ìcq, [ýsóæÕG-�‚�Ø5�Ì2MC�Ì¯M˙�

�éO.°�

BbJô._� 1 F,l|ír‚œ0úÎ�‚�Ø±ñ−0•‘å|Ç 7, ªõ|

*aj 1997 �øòƒ 2002 �Å‚M/Ñ2MÕG, ÉÊ 1998 ��s
M�ÕG{%|

Û,5‡†u�øšvÈÑM/M�, øšvÈÑM/2MíÕ”;,íVz2MÕGí

æ/?‰òkM�ÕG,�‚�Ø×Û|s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕGíš

�WÑ�
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Chilean Peso
1994 - 2002 ( biweekly data )

Nominal Exchange Rate
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Ç 7: Ÿá−0•‘Dr‚œ0Ç —�‚�Ø

4.3.3 ¾�hØ�

[ G 1cÜ7¾�hØ�!Ä_�Dô._� 1Bô._� 4í¡b,lM,[ G 2Ñµ

®_�Äi4�Œí!‹� ô._� 2¦¬7®áABóÉJ£æ”4‰æíÄi4�

Œ, ,l|ÕG 1 �ÌAÅ0 µ1 = −0.002 .éOükÉ, uÑM�ÕG, M/ÑM�ÕG

íœ0 p11 = 0.881,�Ì‚b (1− p11)−1 = 8.403;ÕG 2�ÌAÅ0 µ2 = 0.381éO×kÉ,u

Ñ2MÕG, M/Ñ2MÕGíœ0 p22 = 0.902, �Ì‚b (1 − p22)−1 = 10.204, ¾�hØ�

×Û|s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕGíš�WÑ� ÇÕô._� 2cq�ì

$l¾ HA
0 = 84.188×kéO®ÄÑ 0.05-í χ2(1)@äM 3.84,‡"™ÌcqÑÓœØ¥

íš�WÑ, ¾�hØ�M�ÕGD2MÕGíÓœ�²¬˙�ïªÚ4”; cq�ì

$l¾ HB
0 = 11.946?‡"™Ìcq,[ýsóæÕG-¾�hØ�5�Ì2MC�Ì¯
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Peruvian Nuevo Sol
1994 - 2002 ( biweekly data )

Nominal Exchange Rate
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Ç 8: Ÿá−0•‘Dr‚œ0Ç —¾�hØ�

M˙��éO.°�

Bbàô._� 2 F,l|ír‚œ0úÎ¾�hØ�±ñ−0•‘å|Ç 8, â

Ç2ªõ|¾�hØ�ªpM�ÕG.˝(ÿ}�²AÑ2MÕG,�p2MÕG5(

øM/œ˝vÈ,¾�hØ�×Û|s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕGíš�W

Ñ�

4.4 Å‚ÖÓü2ÕGu�s‚ÖÓ×2ÕG

4.4.1 4aë�Ø

[ H 1 cÜ74aë�Ø!Ä_�Dô._� 1 Bô._� 4 í¡b,lM, [ H 2 Ñ

µ®_�Äi4�Œí!‹� ô._� 2¦¬7®áABóÉJ£æ”4‰æíÄi4
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�Œ,,l|�ÌAÅ0 µ1 = 0.152éO×kÉ,ÕG 1Ñü2ÕG,M/Ñü2ÕGíœ

0 p11 = 0.984,�ÌM/‚b (1−p11)−1 = 62.500;�ÌAÅ0 µ2 = 5.890éO×kÉ,ÕG 2Ñ

×2ÕG,M/Ñ×2ÕGíœ0 p22 = 0.798,�ÌM/‚b (1− p22)−1 = 4.950,4aë�Ø

×Û|Å‚ÖÓü2ÕGu�s‚ÖÓ×2ÕGíš�WÑ� ÇÕô._� 2cq�ì

$l¾ HA
0 = 55.393×kéO®ÄÑ 0.05-í χ2(1)@äM 3.84,‡"™ÌcqÑÓœØ¥

íš�WÑ, 4aë�Øü2ÕGD×2ÕGíÓœ�²¬˙�ïªÚ4”; cq�ì

$l¾ HB
0 = 3.9681Ì¶‡"sóæÕG�ÌAÅ0�éO.°�

BbJô._� 2 F,l|ír‚œ0úÎ4aë�Ø±ñ−0•‘å|Ç 9, ªõ

|Î7 1994 ∼ 1995 �¸ 1998 �{%|Ûs
×Ù2Mí8”, ×¶}Tkü2íÕG�

aj 1994 �4aë
ê7O±í÷I•·œ (tequila crisis), âk4aë�Øíò,U%

Mexican Peso
1994 - 2002 ( biweekly data )

Nominal Exchange Rate
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Ç 9: Ÿá−0•‘Dr‚œ0Ç —4aë�Ø
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[ 4: 4aëaj 1993 ∼ 2001�%�×DÕÅAI’

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001

%�× −234 −297 −16 −25 −77 −161 −140 −178 −177

ÕÅAòQI’ 44 110 95 92 128 119 125 142 247

ÕÅA„‰I’ 289 82 −97 35 60 −2 63 43 10

ÕÅAw…I’ 41 23 −29 −21 2 0.7 −3 −0.1 −0.1

VÄ: IMF International Financial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�

�×p�Ê 1993 �˛® 234 h1j (¡Î[ 4) �2 GDP í 6 % , 1994 �yØ×Ñ 297 h

1jQ¡ GDP í 10 % , É?ÔOÕ’×¾í¼pV¢¦� Í7ÕÊDqÊíÄÖ, é

ÅÒI’6ú4aëí]-* 1994��ÇáÚÚÁÿ,ÕÊÄÖÑ1ÅÑãÊ¦Œ�3

* 1994� 2~–©/ 7Ÿ|ò‚0,qÊÄÖÑ%�×M/:“DÅq\��Ó.é,U

ÅÒI’Añwƒ4aë%È‡�1.—h (�:œ, 1995)� ÄÑ¼p4aëíÕ’2�

rÖu°!À (mutual fund)�fÔ!À (hedge fund)J£¢*!À (pension fund)ÑI’`»

ís‚Õ’, ¤¶M˘k[ 4 2íÕÅA„‰I’øá, ªõ|·œêÞ( 1994 �×Ù

ÁýÑ 82h1j, 1995�y�Ñ´¼|� ÄÑ³�]-7¼|íÕ’U)4aëŒÞç

�ÑX¬−0ñ™–í,Ì×¾í�¸7Õ−æ�, [ M 24aëÕ−æ�Ê 1994 �

c”- 63h1j� ÇÕÊ 1998�F|Ûí×2ÕG6�%�×LÏ:“,ÕÅA„»I

’�Ñ´¼|í8$, .¬ÄÑ 1995�4aë˛ZSª�−0„� (Berg � Borensztein and

Mauro, 2002),FJÕ−æ�1„�yŸ×ÙÁýí8$�

4.4.2 ëOª=�Ø

[ I 1 cÜ7ëOª=�Ø!Ä_�Dô._� 1 Bô._� 4 í¡b,lM, [ I 2 Ñ

µ®_�Äi4�Œí!‹� ô._� 1¦¬7®áABóÉJ£æ”4‰æíÄi4

�Œ, ,l|�ÌAÅ0 µ1 = 0.263 éO×kÉ, M/Ñü2ÕGíœ0 p11 = 0.957, �
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ÌM/‚b (1 − p11)−1 = 23.256; �ÌAÅ0 µ2 = 1.059 éO×kÉ, M/Ñ×2ÕGíœ

0 p22 = 0.918,�ÌM/‚b (1− p22)−1 = 12.195,×Û|ëOª=�Ø�Å‚ÖÓü2ÕG

u�s‚ÖÓ×2ÕGíš�WÑ� ÇÕô._� 1 cq�ì$l¾ HA
0 = 250.330 ×k

éO®ÄÑ 0.05-í χ2(1)@äM 3.84,‡"™ÌcqÑÓœØ¥íš�WÑ,ü2ÕGD

×2ÕGíÓœ�²¬˙�ïªÚ4”; cq�ì$l¾ HB
0 = 4.813 6‡"sÕG�Ì

AÅ0ó�í™Ìcq,ëOª=�ØÊü2ÕGD×2ÕGí�Ì¯MC2MÙ�1

.ó°� Bbàô._� 1 F,l|ír‚œ0úÎëOª=�Ø±ñ−0å|Ç 10,

ªõ|Î7§ƒ 1999 �œ1¹|×%ÈñÑaí·œF	à7��œÅí×2ÕGM

/Õ, ëOª=�Ø×¶}ÑüÙ2MíÕG, 7Ê 1999 �(ëOª=6ZSª�−0

„�,`X·œí…�1¹ŒÞ·}�ó°í¥@ (Berg � Borensztein and Mauro, 2002)�

Colombian Peso
1994 - 2002 ( biweekly data )

Nominal Exchange Rate
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4.5 ú˚ÖÓ

4.5.1 �−e

[ J 1cÜ7�−e!Ä_�Dô._� 1Bô._� 4í¡b,lM,[ J 2Ñµ®_�

Äi4�Œí!‹� ô._� 2 ¦¬7®áABóÉJ£æ”4‰æíÄi4�Œ, ,

l|�ÌAÅ0 µ1 = 0.140 éO×kÉ, ÕG 1 Ñü2ÕG, M/Ñü2ÕGíœ0 p11 =

0.993,M/í�Ì‚b (1−p11)−1 = 142.857;�ÌAÅ0 µ2 = 3.759éO×kÉÕG 2Ñ×2

ÕG, M/Ñ×2ÕGíœ0 p22 = 0.989, M/í�Ì‚b (1 − p22)−1 = 90.909, �−e×Û

|ú˚ÖÓíš�WÑ� ÇÕcq�ì$l¾ HA
0 = 5057.384 ‡"ÓœØ¥í™Ìcq,

�−es_óæÕGíÓœ�²¬˙�ïªÚ4”; cq�ì$l¾ HB
0 = 0.7566‡"

Indonesian Rupiah
1994 - 2002 ( biweekly data )

Nominal Exchange Rate
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Ç 11: Ÿá−0•‘Dr‚œ0Ç —�−e
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[ 5: �−aj 1993 ∼ 2001�%�×DÕÅAI’

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001

%�× −21 −28 −64 −77 −49 −41 −58 −80 −69

ÕÅAòQI’ 20 21 43 62 47 −4 −27 −46 −33

ÕÅA„‰I’ 18 39 41 50 −26 −19 −18 −19 −2

ÕÅAw…I’ 22 −15 24 2 −28 −74 −13 −13 −40

VÄ: IMF International Financial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�

™Ìcq,�−eÊü2ÕGD×2ÕGí�Ì¯MC2MÙ��éO.°�

BbJô._� 2 F,l|ír‚œ0úÎ�−e±ñ−0å|Ç 11, ªõ|Ja

j 1997 �2Ñø}®Ç, §ƒœÅF
êíÀ¢êˇFŠÚ, ç� 8 ~ 14 n�−2ÛÁ

W.yßã�−e−0UwAâª�, 17 w(�−eÿM/Tkø_�œ×�Ì2MÙ

�íÕG� â[ 5 ªø�−6�%�×©�p�í8$, y6ÄÑ 1997 5(�−í\%

�‘1. ì/��ˇ�íêÞ, ÕÅI’6ú¤'ì>ƒóç.é, ÕÅAòQI’�

ÕÅA„‰I’¸ÕÅAwFI’úá 1997 5(©�îÑ´¼|� FJ�−eÊ¤¨

‚Èv%øŸíÕG�²1Ê.°íÕG2}�M/Ý˝,×Û|Å‚ÖÓü2ÕGu

�Å‚ÖÓ×2ÕGíú˚ÖÓš�WÑ�

4.5.2 Ña¼�

[ K 1cÜ7Ña¼�!Ä_�Dô._� 1Bô._� 4í¡b,lM,[ K 2Ñµ®

_�Äi4�Œí!‹� ô._� 3 ,l|�ÌAÅ0 µ1 = 0.284 éO×kÉ, ÕG 1 Ñ

ü2ÕG, M/Ñü2ÕGíœ0 p11 = 0.967, M/í�Ì‚b (1 − p11)−1 = 30.303; �ÌA

Å0 µ2 = 1.816éO×kÉÕG 2Ñ×2ÕG,M/Ñ×2ÕGíœ0 p22 = 0.980,M/í

�Ì‚b (1− p22)−1 = 50.000,D!Ä_�ø_×Û|Ña¼��ú˚ÖÓíš�WÑ� Ç

17°Å 4 �
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Õcq�ì$l¾ HA
0 = 1140.980‡"ÓœØ¥í™Ìcq, Ña¼�Êü2ÕGD×2

ÕG5ÈíÓœ�²¬˙�ïªÚ4”; cq�ì$l¾ HB
0 = 31.606 6‡"™Ìcq,

Ña¼�Êü2ÕGD×2ÕGí�Ì¯MÙ�C�Ì2MÙ��éO.°�

BbJô._� 3 F,l|ír‚œ0úÎÑa¼�±ñ−0å|Ç 12, ÑaÊa

j 1994� 7~–lWF‚¼�l• (real plan),½hêWŒÞ¼�,!¯ò‚0íºP¯l

¼�−0ø†R1jJ{„Åq¦Œ�3í½æ, ÖÍ�AŠí9Q7¦Œ�3, OÄ

ÑRòíÞM6¨A7Îç%�×p�¸DÕ`‚7éÓóÉí\�‹\�å½æ (�

0Ó, 1999)� aj 1999��íÑaÀ¢·œ¹Ñw\�‹\í˚£Fù
, 1~,ñÑa

�ú×˚Ëj\��0øô‚k´FŠ`�, ‹, 1 ~ 13 nÑaÛW�0ø¼�í>

q–È²,^£, óçk2M7 8 % � Ouê|7\�.y"²&M−0.‰ímU(,

Brazilian Real
1994 - 2002 ( biweekly data )

Nominal Exchange Rate
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¥ší2MÙ�E.—JÅ—
Òíã‚, ku¼�Çá×2, ÝBâkÅÒI’6ø

…�1¹îeÑøu°ñí�ï-,ÕÕ¨|¤øË–,©Ú7wF…�1¹íÅð� 7

¸ 1994 �4aë·œF.°íu, ÑaÛW'0íÊ 1 ~ 18 n�0S¦Aâª�−0,

1³�ÊÕ−æ�¹øc�vn.)Jéwª�,wd¶ãéN 1997� 10~í«É2Û

ÁW� âÇ2ªõ|A 1999�ƒ 2000�ÈÑøM/×Ù2MíÕG,w(6{�sŸs


íüÙ2MÕGí|Û, �Ì7k×2ÕGÌ}M/ø¨ÅvÈ, ‹, 1999 �‡ø¨

ÅvÈM/íü2ÕG,Ña¼�×Û|Å‚ÖÓü2ÕGu�Å‚ÖÓ×2ÕGíú

˚ÖÓš�WÑ�

4.5.3 ¯;õ�Ø

[ K 1 cÜ7¯;õ�Ø!Ä_�Dô._� 1 Bô._� 4 í¡b,lM, [ K 2 Ñ

µ®_�Äi4�Œí!‹� ô._� 1,l|�ÌAÅ0 µ1 =-0.000.éOükÉ,Õ

G 1 ÑM�ÕG, M/ÑM�ÕGíœ0 p11 = 0.996, M/í�Ì‚b (1 − p11)−1 = 250.000;

�ÌAÅ0 µ2 = 4.336éO×kÉÕG 2Ñ2MÕG,M/Ñ2MÕGíœ0 p22 = 0.990,

M/í�Ì‚b (1 − p22)−1 = 100.000, ô._� 1 ×Û|¯;õ�Ø�Å‚ÖÓM�ÕG

u�Å‚ÖÓ2MÕGíš�WÑ� ÇÕcq�ì$l¾ HA
0 = 3714.765‡"ÓœØ¥í

™Ìcq, ¯;õ�ØÊM�ÕGD2MÕG5ÈíÓœ�²¬˙�ïªÚ4”; cq

�ì$l¾ HB
0 = 7.945 6‡"™Ìcq, ¯;õ�ØÊM�ÕGD2MÕGí�Ì¯M

Ù�C�Ì2MÙ��éO.°�

BbJô._� 1 F,l|ír‚œ0úÎ¯;õ�Ø±ñ−0å|Ç 13, ªõ|

Êaj 2001 �J‡ÑM/M�íÕG, ÄÑ 1990 �H�‚–¯;õFSàíuÃ�†

R (hard peg)1jí−0„� (Berg � Borensztein and Mauro, 2002),f²íª0u¯;õ�Ø

¸1j 1 : 1 í�Mf²� ªu¯;õí½æDÑaà|ø`, Ñ79„¦Œ�3FSà

í−0„�U)ÞM�ò,íÛï,û_%�×í©�LÏ (¡Î[ 6),‹,Õ`ŠVó

×, ¬�Y˝ÕV’…JªWØ"‹\\µí!‹û_aj 2002 �¯;õíúß� 18 â

18¡5aj 2002 � 1 ~ 16 n2ÅvÑv��Ò�
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Argentine Peso
1994 - 2002 ( biweekly data )

Nominal Exchange Rate

1994 1995 1996 1997 1998 1999 2000 2001 2002
0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Smoothed Probability of Regime 2

1994 1995 1996 1997 1998 1999 2000 2001 2002
0.00

0.25

0.50

0.75

1.00

1.25

Ç 13: Ÿá−0•‘Dr‚œ0Ç —¯;õ�Ø

[ 66ªõ|A 1999�ÇáÕÅA„»I’øá¹�Ñ´¼|,ÕÅAwFI’øá6

Ê 2001��Ñ´¼|,¯;õ 2002��íúßu��ª©í� 7[ M2¯;õÕ−æ�

Ê 2001 �¸ 2002 �6�éOíÁý, ÊÌ‰./&M�Mf²1jí−0„�-, ¯;

õÉßkaj 2002 � 1 ~ 7 n�0òÎ�Mf²1jí†R−0„�ZÑ
víÂ½

−0„�,$“ä|¨ŒÓí−02M 40 % ,øO¬Vf²1jí−0†Aâª�� 19k

uÊ 2001 �J‡¯;õ�ØTkÅ‚M/íM�ÕG, 5(†Ñ2MÕG, ×Û|Å‚

ÖÓM�ÕGu�Å‚ÖÓ2MÕGíú˚ÖÓš�WÑ�

19¡5aj 2002 � 1 ~ 8 n2ÅvÑ���ÅÒÿõ�
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[ 6: ¯;õaj 1993 ∼ 2001�%�×DÕÅAI’

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001

%�× −82 −112 −52 −68 −122 −145 −119 −89 −46

ÕÅAòQI’ 28 36 56 69 92 73 240 117 32

ÕÅA„‰I’ 353 98 47 121 117 107 −48 −13 −95

ÕÅAw…I’ −108 35 71 19 83 54 18 23 −55

VÄ: IMF International Financial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�



5 !�

…d3bíñíÊû˝Çê2Åð−0íš�WÑ,J=¹J£…�1¹aj 1994 ∼ 2002

�È 12�¼¦ŒÞÑúï,¨�h«Þ�Új�h‹�Þ� �−e�œN�p
��Ø�4

aë�Ø� �‚�Ø� Ña¼�� ¾�hØ�� ëOª=�Ø¸¯;õ�Ø, FS−0’

eä0ÑÂU� Ê Engel and Hamilton (1990) sÕGÓœ}¨�‘_�í…å-, …bÖb

|ÛÝú˚ÖÓí.ú˚ÖÓš�WÑ;cÜk[ 72,�Å‚ÖÓM�ÕGu�s‚Ö

Ó2MÕG�s‚ÖÓM�ÕGu�Å‚ÖÓ2MÕGCuÅ‚ÖÓü2ÕGu�s‚

ÖÓ×2ÕG� [Û|�ø�.ú˚ÖÓš�WÑíîÑ=¹ÅðŒÞ, 7[Û|�ù

�.ú˚ÖÓš�WÑíÎp
��ØÕîÑ…�1¹ŒÞ,�ú�.ú˚ÖÓš�W

Ñ·u…�1¹ŒÞ; ÇÕ�−e� Ña¼�¸¯;õ�Ø†u×Ûú˚ÖÓíš�W

Ñ� ¤ÕÊcq�ì,, ®ŒÞÌ‡"®‚ÕG‰bÈÖ
��í™Ìcq HA
0 ; ×¶}

6‡" “�æ”4‰æb5ÓœØ¥” í™Ìcq HB
0 , ÎÚjDh‹�ÞJÕ� éýB

bFàíÓœ}¨�‘_�œ5kf$íÓœØ¥_�,y?·ú|Çê2Åð−0š

�íÔ4�

¢wš�Ô4éÍD Engel and Hamilton (1990)� Engel (1994)3b	““ÅðF×Û|í

ú˚ÖÓš�WÑ.øš, 7u�Å‚ÖÓ¸s‚ÖÓuæíÛï; Ô�à�¨ýbí

Å‚ÖÓÕGÈHÆOyÖís‚ÖÓÕG,¥ø|Çê2Åðúk§UœÑÜ>íñ

”� Î7%È!…Þí#�.J3b	““ÅðJÕ, ¥6ª?Daj 1990 �JVAâ

“2¥¬0U’Àd§òÅF�Ví	à� y*Çø_i�Võ, Çê2Åðí−0ª

œñqAÑwŒÞç�íø_\µ	x, à!k|¨û² (export-oriented)í5¾, ¶}Ç

ê2Åð}RßŒÞí2MÖ¬k¯M; ?Cu5?Åq¦Œ�3í½æ, ¶}Çê2
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Åð}Rß.b2M� ×_,7k, Fbíu°õÿu.8èw−0'�õíV¥@ç

v%È!…ÞíÕ”� à¤õV,JÇê2Åð−0íš�,öàBbFhôí1.uê

cíÅ‚ÖÓÕG�ó�²7˛, µóúF‚ÊxX}&6íÄ†-, FwÑÅ‚ÖÓ

íš��G�Œkã¿/ª×‚í8$ (Marsh, 2000),ø.}êÞÊÇê2Åð� Ou9

õ�k“¿, ¡�VÇê2ÅðŒÞ`ƒIœdTí.Êýb, ¥ª?ÿ¸ŒÞç�í

?‰�óç×íÉ[7, àçøÅÕ−æ�Ñb1.Öv, AÍÌ¶M/.iíªWß

ãí�TV¸Iœ‰¾ú},ÄÑFbÉ?�AÐíˆ�,7.?�1j� Ç�øz¶u

wFS,ñ%È\µqÕ.ø_Fû_í(‹,F‚qÕ.ø_àúq±Q‚0C×�

ˆ�SØ"íŒÞ\µ, úÕº.è<ŒÞ2MU)±ñ−0ò,, ¥šM/peí\

µ,�ø�ª?�A.ßYLíŒÞ·œ�

Î7BbFwì|Ûí.ú˚ÖÓš�WÑ, úk×Ûú˚ÖÓí�−e� Ña¼�

¸¯;õ�Ø, BbÊ¥³}�úwT|ª?íj„; �−eÊ 1997 ∼ 2002 �È\wì

Ñ°øÕG, ªu‚Èâw±ñ−0•‘ÇE�péªhôƒí�‘‰“, Crªøt

ú_ÕGíïªÚ�²_�V)ƒyßí!‹� 7Ña¼�¸¯;õ�ØÊr‚œ0F

wìíÕG 12,îÑwŒÞç�Éor−0�”ü‰“íÌ„-,ÝB¯;õ�ØÊa

j 2001 �‡−0�˛u	ì.‰í, sŒÞ|Û¥ší!‹wõ6.IA<Õ� |(B

b,!õ„F×)í!‹,Çê2Åðí±ñ−0š�N˛1Ì¶×ÛœÑ�Ýíú˚

Å‚ÖÓ�G;7uÊsÕG-, /øÔìÕG�|ÛVHiÇøÕGí«W,éÛ|Å

s‚ÖÓ>˜í.ú˚ÖÓš�WÑ�
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[ 7: !�cÜ

‡" HA
0 ‡" HB

0 š�WÑ

.ú˚ÖÓ ú˚ÖÓ

�G 1 �G 2 �G 3

h«Þ © © X

Új © × X

h‹�Þ © × X

œN © © X

p
��Ø © © X

�‚�Ø © © X

¾�hØ� © © X

4aë�Ø © © X

ëOª=�Ø © © X

�−e © © X

Ña¼… © © X

¯;õ�Ø © © X

zp 1 : .ú˚ÖÓ�G 1 ÑÅ‚ÖÓM�ÕGu�s‚ÖÓ2MÕG, .ú˚ÖÓ�G 2 Ñs‚ÖÓM�Õ

Gu�Å‚ÖÓ2MÕG, .ú˚ÖÓ�G 3 ÑÅ‚ÖÓü2ÕGu�s‚ÖÓ×2ÕG�

zp 2 : HA
0 : p11 = 1− p22, µ1 6= µ2, σ2

1 6= σ2
2 ; HB

0 : µ1 = µ2, σ2
1 6= σ2

2 �
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[ A 1: h«Þ —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 −0.021 −0.018 −0.022 −0.029 −0.026

(0.029) (0.034) (0.035) (0.032) (0.034)

µ2 0.362 0.276 0.280 0.453 0.406

(0.178) (0.190) (0.192) (0.224) (0.212)

σ2
1 0.070 0.067 0.071 0.104 0.100

(0.020) (0.018) (0.019) (0.017) (0.017)

σ2
2 2.279 2.376 2.490 3.057 2.980

(0.453) (0.496) (0.544) (0.696) (0.679)

p11 0.776 0.790 0.798 0.851 0.843

(0.057) (0.058) (0.056) (0.039) (0.041)

p22 0.595 0.555 0.548 0.496 0.497

(0.110) (0.096) (0.098) (0.105) (0.106)

log L −20.761 −5.004 −5.765 −3.912 −3.653

φ1 0.256 0.276 0.311 0.324

(0.054) (0.051) (0.043) (0.043)

φ2 −0.025 −0.016 −0.022

(0.038) (0.040) (0.040)

φ3 −0.144 −0.162

(0.041) (0.044)

φ4 0.056

(0.039)

(1− p11)−1 4.464 4.762 4.950 6.711 6.369

(1− p22)−1 2.469 2.247 2.212 1.984 1.988

zp: Æ�CqbMÑ™ÄÏ�
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[ A 2: h«Þ —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 8.863 0.880 0.996 2.603 2.311

[ 0.00 ] [ 0.35 ] [ 0.32 ] [ 0.11 ] [ 0.13 ]

Autocorrelation test for state 2

χ2(1) 9.988 0.124 0.192 0.443 0.088

[ 0.00 ] [ 0.73 ] [ 0.66 ] [ 0.51 ] [ 0.77 ]

Joint autocorrelation test

χ2(2) 18.172 1.270 1.507 3.532 2.647

[ 0.00 ] [ 0.53 ] [ 0.47 ] [ 0.17 ] [ 0.27 ]

ARCH test for state 1

χ2(1) 5.932 4.798 4.337 0.651 0.117

[ 0.01 ] [ 0.03 ] [ 0.04 ] [ 0.42 ] [ 0.73 ]

ARCH test for state 2

χ2(1) 0.165 1.090 1.915 2.270 2.222

[ 0.68 ] [ 0.30 ] [ 0.17 ] [ 0.13 ] [ 0.14 ]

Joint ARCH test

χ2(2) 6.107 5.784 6.228 2.915 2.323

[ 0.05 ] [ 0.06 ] [ 0.04 ] [ 0.23 ] [ 0.31 ]

HA
0 7.157 7.618 7.590 8.174 7.579

[ 0.01 ] [ 0.01 ] [ 0.01 ] [ 0.00 ] [ 0.01 ]

HB
0 4.327 2.489 2.577 4.591 4.172

[ 0.04 ] [ 0.11 ] [ 0.11 ] [ 0.03 ] [ 0.04 ]

zp: j�CqbMÑ p–value�
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[ B 1: Új —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 0.031 0.026 0.026 0.038 0.043

(0.064) (0.091) (0.091) (0.099) (0.099)

µ2 0.643 0.944 0.929 1.078 1.101

(0.793) (0.811) (0.838) (0.857) (0.877)

σ2
1 0.613 0.490 0.494 0.497 0.498

(0.091) (0.064) (0.065) (0.069) (0.069)

σ2
2 30.976 20.216 20.228 20.744 20.805

(7.060) (4.392) (4.429) (4.658) (4.652)

p11 0.968 0.968 0.968 0.968 0.968

(0.018) (0.016) (0.016) (0.016) (0.016)

p22 0.878 0.900 0.899 0.897 0.898

(0.069) (0.054) (0.054) (0.054) (0.054)

log L −188.917 −172.605 −172.916 −172.989 −173.052

φ1 0.382 0.386 0.388 0.384

(0.060) (0.067) (0.068) (0.068)

φ2 −0.008 −0.028 −0.027

(0.058) (0.069) (0.067)

φ3 0.045 0.028

(0.067) (0.070)

φ4 0.034

(0.055)

(1− p11)−1 31.250 31.250 31.250 31.250 31.250

(1− p22)−1 8.197 10.000 9.901 9.709 9.804

zp: Æ�CqbMÑ™ÄÏ�
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[ B 2: Új —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 9.261 0.026 0.040 0.101 0.071

[ 0.00 ] [ 0.87 ] [ 0.84 ] [ 0.75 ] [ 0.79 ]

Autocorrelation test for state 2

χ2(1) 10.676 2.212 2.327 2.318 1.988

[ 0.00 ] [ 0.14 ] [ 0.13 ] [ 0.13 ] [ 0.16 ]

Joint autocorrelation test

χ2(2) 19.779 2.625 2.716 2.373 2.008

[ 0.00 ] [ 0.27 ] [ 0.26 ] [ 0.31 ] [ 0.37 ]

ARCH test for state 1

χ2(1) 5.201 5.174 5.031 4.224 4.434

[ 0.02 ] [ 0.02 ] [ 0.02 ] [ 0.04 ] [ 0.04 ]

ARCH test for state 2

χ2(1) 2.589 3.445 3.498 3.446 3.384

[ 0.11 ] [ 0.06 ] [ 0.06 ] [ 0.06 ] [ 0.07 ]

Joint ARCH test

χ2(2) 7.879 9.149 9.230 8.301 8.487

[ 0.02 ] [ 0.01 ] [ 0.01 ] [ 0.02 ] [ 0.01 ]

HA
0 112.062 194.321 192.909 195.222 196.208

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 0.585 1.303 1.184 1.524 1.495

[ 0.44 ] [ 0.25 ] [ 0.28 ] [ 0.22 ] [ 0.22 ]

zp: j�CqbMÑ p–value�
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[ C 1: h‹�Þ —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 −0.053 −0.091 −0.096 −0.105 −0.102

(0.058) (0.070) (0.064) (0.065) (0.066)

µ2 0.334 0.164 0.201 0.223 0.231

(0.232) (0.170) (0.170) (0.184) (0.187)

σ2
1 0.385 0.176 0.191 0.186 0.181

(0.056) (0.056) (0.051) (0.047) (0.045)

σ2
2 2.535 1.319 1.375 1.436 1.441

(0.678) (0.261) (0.271) (0.296) (0.290)

p11 0.984 0.916 0.926 0.917 0.914

(0.014) (0.043) (0.041) (0.043) (0.043)

p22 0.938 0.922 0.916 0.900 0.898

(0.045) (0.054) (0.058) (0.066) (0.064)

log L −66.599 −57.204 −55.437 −54.836 −54.675

φ1 0.315 0.315 0.322 0.328

(0.069) (0.072) (0.070) (0.070)

φ2 −0.041 −0.059 −0.070

(0.066) (0.068) (0.067)

φ3 0.046 0.047

(0.068) (0.067)

φ4 0.025

(0.057)

(1− p11)−1 62.500 11.905 13.514 12.048 11.628

(1− p22)−1 16.129 12.821 11.905 10.000 9.804

zp: Æ�CqbMÑ™ÄÏ�
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[ C 2: h‹�Þ —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 4.056 0.095 0.007 0.010 0.000

[ 0.04 ] [ 0.76 ] [ 0.93 ] [ 0.92 ] [ 0.98 ]

Autocorrelation test for state 2

χ2(1) 3.743 1.855 1.367 1.038 1.044

[ 0.05 ] [ 0.17 ] [ 0.24 ] [ 0.31 ] [ 0.31 ]

Joint autocorrelation test

χ2(2) 7.850 3.768 2.048 1.770 1.529

[ 0.02 ] [ 0.15 ] [ 0.36 ] [ 0.41 ] [ 0.47 ]

ARCH test for state 1

χ2(1) 1.859 1.318 0.974 0.942 1.448

[ 0.17 ] [ 0.25 ] [ 0.32 ] [ 0.33 ] [ 0.23 ]

ARCH test for state 2

χ2(1) 1.912 1.595 1.837 1.823 1.967

[ 0.17 ] [ 0.21 ] [ 0.18 ] [ 0.18 ] [ 0.16 ]

Joint ARCH test

χ2(2) 3.854 2.952 2.678 2.648 3.317

[ 0.15 ] [ 0.23 ] [ 0.26 ] [ 0.27 ] [ 0.19 ]

HA
0 311.255 99.776 91.342 69.911 74.810

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 2.483 1.701 2.427 2.648 2.673

[ 0.12 ] [ 0.19 ] [ 0.12 ] [ 0.10 ] [ 0.10 ]

zp: j�CqbMÑ p–value�
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[ D 1: œN —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 −0.029 −0.047 −0.041 −0.048 −0.049

(0.039) (0.055) (0.056) (0.053) (0.053)

µ2 0.671 0.857 0.836 1.276 1.194

(0.406) (0.535) (0.535) (0.487) (0.522)

σ2
1 0.182 0.163 0.163 0.150 0.153

(0.045) (0.028) (0.028) (0.027) (0.028)

σ2
2 13.349 10.236 10.240 10.774 10.666

(2.441) (1.690) (1.701) (1.866) (1.871)

p11 0.935 0.950 0.950 0.932 0.934

(0.024) (0.024) (0.024) (0.028) (0.029)

p22 0.878 0.920 0.919 0.887 0.891

(0.046) (0.040) (0.040) (0.052) (0.054)

log L −142.446 −133.976 −134.485 −133.729 −134.416

φ1 0.326 0.317 0.394 0.391

(0.067) (0.075) (0.082) (0.097)

φ2 0.011 0.015 0.017

(0.056) (0.045) (0.052)

φ3 −0.089 −0.078

(0.040) (0.048)

φ4 −0.020

(0.041)

(1− p11)−1 15.385 20.000 20.000 14.706 15.152

(1− p22)−1 8.197 12.500 12.346 8.850 9.174

zp: Æ�CqbMÑ™ÄÏ�
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[ D 2: œN —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 1.954 2.750 2.927 3.357 3.695

[ 0.16 ] [ 0.10 ] [ 0.09 ] [ 0.07 ] [ 0.05 ]

Autocorrelation test for state 2

χ2(1) 11.681 0.171 0.208 0.269 0.532

[ 0.00 ] [ 0.68 ] [ 0.65 ] [ 0.60 ] [ 0.47 ]

Joint autocorrelation test

χ2(2) 13.663 2.821 2.968 3.884 4.816

[ 0.00 ] [ 0.24 ] [ 0.23 ] [ 0.14 ] [ 0.09 ]

ARCH test for state 1

χ2(1) 0.669 0.045 0.027 0.574 0.438

[ 0.41 ] [ 0.83 ] [ 0.87 ] [ 0.45 ] [ 0.51 ]

ARCH test for state 2

χ2(1) 15.245 4.019 5.263 4.150 4.410

[ 0.00 ] [ 0.04 ] [ 0.02 ] [ 0.04 ] [ 0.04 ]

Joint ARCH test

χ2(2) 15.659 4.052 5.265 4.509 4.657

[ 0.00 ] [ 0.13 ] [ 0.07 ] [ 0.10 ] [ 0.10 ]

HA
0 193.761 250.709 249.213 133.492 122.711

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 2.939 2.896 2.719 7.515 5.703

[ 0.09 ] [ 0.09 ] [ 0.10 ] [ 0.01 ] [ 0.02 ]

zp: j�CqbMÑ p–value�
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[ E 1: p
��Ø —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 0.045 0.015 0.025 0.016 0.011

(0.033) (0.048) (0.052) (0.040) (0.052)

µ2 0.493 0.488 0.437 0.458 0.489

(0.220) (0.279) (0.293) (0.259) (0.255)

σ2
1 0.093 0.109 0.101 0.070 0.090

(0.017) (0.023) (0.026) (0.015) (0.028)

σ2
2 5.905 5.227 5.151 4.767 5.174

(0.828) (0.713) (0.723) (0.598) (0.730)

p11 0.902 0.938 0.938 0.943 0.942

(0.039) (0.029) (0.029) (0.030) (0.027)

p22 0.906 0.942 0.944 0.959 0.950

(0.041) (0.027) (0.027) (0.023) (0.025)

log L −142.150 −138.078 −137.038 −137.363 −136.630

φ1 0.253 0.250 0.253 0.263

(0.087) (0.086) (0.068) (0.087)

φ2 0.026 0.099 0.039

(0.062) (0.067) (0.074)

φ3 −0.097 0.027

(0.057) (0.069)

φ4 −0.120

(0.058)

(1− p11)−1 10.204 16.129 16.129 17.544 17.241

(1− p22)−1 10.638 17.241 17.857 24.390 20.000

zp: Æ�CqbMÑ™ÄÏ�
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[ E 2: p
��Ø —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 2.837 0.195 0.168 0.029 0.002

[ 0.09 ] [ 0.66 ] [ 0.68 ] [ 0.86 ] [ 0.96 ]

Autocorrelation test for state 2

χ2(1) 6.765 0.298 0.378 0.053 0.066

[ 0.01 ] [ 0.59 ] [ 0.54 ] [ 0.82 ] [ 0.80 ]

Joint autocorrelation test

χ2(2) 9.622 0.423 0.465 0.118 0.068

[ 0.01 ] [ 0.81 ] [ 0.79 ] [ 0.94 ] [ 0.97 ]

ARCH test for state 1

χ2(1) 9.573 13.303 15.964 1.830 17.479

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.18 ] [ 0.00 ]

ARCH test for state 2

χ2(1) 0.932 0.307 0.454 0.792 0.203

[ 0.33 ] [ 0.58 ] [ 0.50 ] [ 0.37 ] [ 0.65 ]

Joint ARCH test

χ2(2) 10.496 13.421 16.169 2.455 17.595

[ 0.01 ] [ 0.00 ] [ 0.00 ] [ 0.29 ] [ 0.00 ]

HA
0 135.932 351.679 363.024 399.936 455.788

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 4.033 2.803 1.896 2.822 3.267

[ 0.04 ] [ 0.09 ] [ 0.17 ] [ 0.09 ] [ 0.07 ]

zp: j�CqbMÑ p–value�
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[ F 1: �‚�Ø —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 −0.034 −0.042 −0.036 −0.033 −0.021

(0.055) (0.070) (0.074) (0.075) (0.067)

µ2 0.356 0.373 0.375 0.377 0.357

(0.123) (0.155) (0.163) (0.162) (0.148)

σ2
1 0.215 0.201 0.197 0.186 0.155

(0.039) (0.040) (0.046) (0.046) (0.037)

σ2
2 2.211 2.072 2.048 2.033 2.075

(0.272) (0.255) (0.253) (0.249) (0.270)

p11 0.952 0.943 0.937 0.930 0.901

(0.030) (0.037) (0.041) (0.041) (0.052)

p22 0.972 0.968 0.967 0.966 0.950

(0.019) (0.022) (0.023) (0.022) (0.032)

log L −132.170 −126.396 −126.531 −126.600 −123.733

φ1 0.235 0.226 0.230 0.278

(0.066) (0.069) (0.070) (0.073)

φ2 0.055 0.068 0.051

(0.065) (0.067) (0.061)

φ3 −0.019 0.003

(0.065) (0.056)

φ4 −0.134

(0.055)

(1− p11)−1 20.833 17.544 15.873 14.286 10.101

(1− p22)−1 35.714 31.250 30.303 29.412 20.000

zp: Æ�CqbMÑ™ÄÏ�
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[ F 2: �‚�Ø —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 2.931 0.262 0.465 0.667 0.307

[ 0.09 ] [ 0.61 ] [ 0.50 ] [ 0.41 ] [ 0.58 ]

Autocorrelation test for state 2

χ2(1) 13.609 0.073 0.030 0.070 2.101

[ 0.00 ] [ 0.79 ] [ 0.86 ] [ 0.79 ] [ 0.15 ]

Joint autocorrelation test

χ2(2) 16.226 0.266 0.588 0.779 2.273

[ 0.00 ] [ 0.88 ] [ 0.75 ] [ 0.68 ] [ 0.32 ]

ARCH test for state 1

χ2(1) 0.558 0.698 0.477 0.210 0.049

[ 0.46 ] [ 0.40 ] [ 0.49 ] [ 0.65 ] [ 0.83 ]

ARCH test for state 2

χ2(1) 0.070 0.236 0.402 0.597 1.270

[ 0.79 ] [ 0.63 ] [ 0.53 ] [ 0.44 ] [ 0.26 ]

Joint ARCH test

χ2(2) 0.616 0.929 0.869 0.793 1.356

[ 0.73 ] [ 0.63 ] [ 0.65 ] [ 0.67 ] [ 0.51 ]

HA
0 464.000 309.745 251.604 258.671 124.902

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 8.266 5.873 5.212 5.221 5.204

[ 0.00 ] [ 0.02 ] [ 0.02 ] [ 0.02 ] [ 0.02 ]

zp: j�CqbMÑ p–value�
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[ G 1: ¾�hØ� —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 −0.017 0.001 −0.002 −0.012 −0.007

(0.036) (0.042) (0.045) (0.045) (0.045)

µ2 0.390 0.382 0.381 0.381 0.380

(0.085) (0.099) (0.101) (0.098) (0.097)

σ2
1 0.087 0.088 0.088 0.091 0.089

(0.016) (0.016) (0.017) (0.018) (0.018)

σ2
2 0.758 0.742 0.722 0.700 0.701

(0.105) (0.107) (0.104) (0.100) (0.100)

p11 0.880 0.885 0.881 0.876 0.875

(0.048) (0.047) (0.049) (0.051) (0.051)

p22 0.896 0.900 0.902 0.901 0.900

(0.047) (0.049) (0.048) (0.049) (0.049)

log L −3.781 −0.608 −1.066 −1.103 −0.725

φ1 0.186 0.165 0.179 0.180

(0.066) (0.069) (0.072) (0.072)

φ2 0.071 0.106 0.109

(0.066) (0.069) (0.071)

φ3 −0.090 −0.095

(0.077) (0.074)

φ4 −0.017

(0.055)

(1− p11)−1 8.333 8.696 8.403 8.065 8.000

(1− p22)−1 9.615 10.000 10.204 10.101 10.000

zp: Æ�CqbMÑ™ÄÏ�

63



[ G 2: ¾�hØ� —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 1.784 0.011 0.001 0.136 0.258

[ 0.18 ] [ 0.91 ] [ 0.98 ] [ 0.71 ] [ 0.61 ]

Autocorrelation test for state 2

χ2(1) 3.394 0.295 0.017 0.019 0.015

[ 0.07 ] [ 0.59 ] [ 0.90 ] [ 0.89 ] [ 0.90 ]

Joint autocorrelation test

χ2(2) 5.122 0.624 0.031 0.146 0.311

[ 0.08 ] [ 0.73 ] [ 0.98 ] [ 0.93 ] [ 0.86 ]

ARCH test for state 1

χ2(1) 0.097 0.048 0.055 0.132 0.081

[ 0.76 ] [ 0.83 ] [ 0.81 ] [ 0.72 ] [ 0.78 ]

ARCH test for state 2

χ2(1) 6.659 4.076 3.759 4.375 4.316

[ 0.01 ] [ 0.04 ] [ 0.05 ] [ 0.04 ] [ 0.04 ]

Joint ARCH test

χ2(2) 6.756 4.085 3.787 4.468 4.371

[ 0.03 ] [ 0.13 ] [ 0.15 ] [ 0.11 ] [ 0.11 ]

HA
0 86.208 86.660 84.188 79.094 76.848

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 18.340 12.391 11.946 12.844 12.596

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

zp: j�CqbMÑ p–value�
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[ H 1: 4aë�Ø —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 0.141 0.160 0.152 0.136 0.119

(0.086) (0.097) (0.091) (0.083) (0.075)

µ2 4.661 4.652 5.890 4.703 4.047

(2.047) (2.429) (2.880) (2.050) (1.711)

σ2
1 1.423 1.425 1.450 1.407 1.345

(0.173) (0.168) (0.155) (0.155) (0.148)

σ2
2 75.320 72.559 75.494 72.873 73.783

(25.782) (25.045) (27.436) (25.240) (25.536)

p11 0.980 0.981 0.984 0.982 0.982

(0.012) (0.011) (0.010) (0.011) (0.011)

p22 0.767 0.781 0.798 0.798 0.786

(0.113) (0.109) (0.103) (0.102) (0.107)

log L −218.602 −216.257 −214.129 −211.435 −206.399

φ1 0.120 0.164 0.136 0.112

(0.061) (0.069) (0.061) (0.062)

φ2 −0.108 −0.063 −0.065

(0.054) (0.053) (0.053)

φ3 −0.113 −0.086

(0.051) (0.053)

φ4 −0.084

(0.052)

(1− p11)−1 50.000 52.632 62.500 55.556 55.556

(1− p22)−1 4.292 4.566 4.950 4.950 4.673

zp: Æ�CqbMÑ™ÄÏ�
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[ H 2: 4aë�Ø —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 6.914 4.343 1.814 0.903 0.553

[ 0.01 ] [ 0.04 ] [ 0.18 ] [ 0.34 ] [ 0.46 ]

Autocorrelation test for state 2

χ2(1) 1.494 1.257 0.551 0.000 0.389

[ 0.22 ] [ 0.26 ] [ 0.46 ] [ 1.00 ] [ 0.53 ]

Joint autocorrelation test

χ2(2) 8.432 6.505 2.944 1.003 0.700

[ 0.01 ] [ 0.04 ] [ 0.23 ] [ 0.61 ] [ 0.70 ]

ARCH test for state 1

χ2(1) 0.447 0.743 1.045 0.791 0.017

[ 0.50 ] [ 0.39 ] [ 0.31 ] [ 0.37 ] [ 0.90 ]

ARCH test for state 2

χ2(1) 4.730 0.029 0.190 0.022 1.468

[ 0.03 ] [ 0.87 ] [ 0.66 ] [ 0.88 ] [ 0.23 ]

Joint ARCH test

χ2(2) 5.155 0.764 1.259 0.807 1.476

[ 0.08 ] [ 0.68 ] [ 0.53 ] [ 0.67 ] [ 0.48 ]

HA
0 40.304 45.356 55.393 55.635 49.404

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 4.878 3.420 3.968 4.943 5.219

[ 0.03 ] [ 0.06 ] [ 0.05 ] [ 0.03 ] [ 0.02 ]

zp: j�CqbMÑ p–value�
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[ I 1: ëOª=�Ø —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 0.248 0.263 0.263 0.268 0.268

(0.078) (0.103) (0.105) (0.107) (0.103)

µ2 1.208 1.059 1.074 1.075 1.096

(0.290) (0.343) (0.352) (0.357) (0.347)

σ2
1 0.736 0.624 0.633 0.635 0.653

(0.107) (0.111) (0.111) (0.113) (0.116)

σ2
2 3.741 3.205 3.228 3.229 3.256

(0.715) (0.595) (0.603) (0.604) (0.620)

p11 0.960 0.957 0.957 0.957 0.958

(0.020) (0.024) (0.023) (0.024) (0.024)

p22 0.909 0.918 0.918 0.917 0.916

(0.049) (0.042) (0.042) (0.043) (0.045)

log L −158.555 −146.332 −146.483 −146.414 −146.309

φ1 0.328 0.321 0.320 0.320

(0.065) (0.070) (0.072) (0.071)

φ2 0.017 0.013 0.012

(0.065) (0.078) (0.078)

φ3 0.014 0.026

(0.066) (0.069)

φ4 −0.047

(0.069)

(1− p11)−1 25.000 23.256 23.256 23.256 23.810

(1− p22)−1 10.989 12.195 12.195 12.084 11.905

zp: Æ�CqbMÑ™ÄÏ�
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[ I 2: ëOª=�Ø —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 14.053 0.158 0.213 0.244 0.202

[ 0.00 ] [ 0.69 ] [ 0.64 ] [ 0.62 ] [ 0.65 ]

Autocorrelation test for state 2

χ2(1) 4.029 0.288 0.258 0.280 0.303

[ 0.04 ] [ 0.59 ] [ 0.61 ] [ 0.60 ] [ 0.58 ]

Joint autocorrelation test

χ2(2) 17.687 0.291 0.276 0.306 0.308

[ 0.00 ] [ 0.86 ] [ 0.87 ] [ 0.86 ] [ 0.86 ]

ARCH test for state 1

χ2(1) 1.577 0.542 0.629 0.489 0.617

[ 0.21 ] [ 0.46 ] [ 0.43 ] [ 0.48 ] [ 0.43 ]

ARCH test for state 2

χ2(1) 0.002 1.578 1.510 1.495 1.371

[ 0.97 ] [ 0.21 ] [ 0.22 ] [ 0.22 ] [ 0.24 ]

Joint ARCH test

χ2(2) 1.589 1.940 1.953 1.811 1.833

[ 0.45 ] [ 0.38 ] [ 0.38 ] [ 0.40 ] [ 0.40 ]

HA
0 206.197 250.330 244.727 239.853 223.052

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 9.652 4.813 4.763 4.555 5.082

[ 0.00 ] [ 0.03 ] [ 0.03 ] [ 0.03 ] [ 0.02 ]

zp: j�CqbMÑ p–value�
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[ J 1: �−e —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 0.154 0.148 0.140 0.132 0.123

(0.033) (0.042) (0.055) (0.056) (0.054)

µ2 0.918 0.661 3.759 3.523 3.429

(0.641) (0.798) (0.673) (0.618) (0.637)

σ2
1 0.090 0.087 0.093 0.087 0.087

(0.014) (0.013) (0.014) (0.013) (0.013)

σ2
2 58.422 53.052 56.197 54.784 54.256

(6.976) (6.367) (6.872) (6.689) (6.616)

p11 0.994 0.992 0.993 0.991 0.992

(0.008) (0.009) (0.008) (0.010) (0.009)

p22 0.993 0.990 0.989 0.988 0.989

(0.008) (0.009) (0.009) (0.010) (0.009)

log L −303.160 −292.996 −297.674 −292.951 −293.189

φ1 0.271 0.385 0.353 0.355

(0.058) (0.053) (0.061) (0.059)

φ2 0.037 −0.015 0.006

(0.054) (0.057) (0.070)

φ3 0.105 0.121

(0.047) (0.052)

φ4 −0.054

(0.054)

(1− p11)−1 166.667 125.000 142.857 111.111 125.000

(1− p22)−1 142.857 100.000 90.909 83.333 83.333

zp: Æ�CqbMÑ™ÄÏ�
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[ J 2: �−e —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 2.671 0.976 3.682 7.887 4.499

[ 0.10 ] [ 0.32 ] [ 0.06 ] [ 0.00 ] [ 0.03 ]

Autocorrelation test for state 2

χ2(1) 8.624 1.679 1.982 2.790 0.636

[ 0.00 ] [ 0.20 ] [ 0.16 ] [ 0.09 ] [ 0.43 ]

Joint autocorrelation test

χ2(2) 11.310 2.692 4.865 8.705 4.777

[ 0.00 ] [ 0.26 ] [ 0.09 ] [ 0.01 ] [ 0.09 ]

ARCH test for state 1

χ2(1) 0.878 0.114 0.001 0.588 0.113

[ 0.35 ] [ 0.74 ] [ 0.97 ] [ 0.44 ] [ 0.74 ]

ARCH test for state 2

χ2(1) 13.521 5.893 2.505 2.680 3.741

[ 0.00 ] [ 0.02 ] [ 0.11 ] [ 0.10 ] [ 0.05 ]

Joint ARCH test

χ2(2) 14.403 5.987 2.507 3.221 3.849

[ 0.00 ] [ 0.05 ] [ 0.29 ] [ 0.20 ] [ 0.15 ]

HA
0 5963.937 4798.151 5057.384 3335.741 4696.973

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 1.418 0.415 29.467 30.756 27.496

[ 0.23 ] [ 0.52 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

zp: j�CqbMÑ p–value�
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[ K 1: Ña¼� —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 0.277 0.281 0.286 0.284 0.284

(0.014) (0.021) (0.021) (0.014) (0.016)

µ2 0.820 0.811 0.620 1.816 1.405

(0.341) (0.367) (0.387) (0.271) (0.325)

σ2
1 0.017 0.020 0.022 0.021 0.021

(0.003) (0.006) (0.004) (0.003) (0.003)

σ2
2 15.591 14.802 14.588 16.421 14.601

(1.906) (1.866) (1.847) (2.264) (1.948)

p11 0.985 0.985 0.985 0.967 0.985

(0.012) (0.012) (0.012) (0.020) (0.012)

p22 0.994 0.994 0.994 0.980 0.994

(0.006) (0.006) (0.006) (0.014) (0.006)

log L −127.880 −125.296 −122.408 −122.019 −117.432

φ1 0.135 0.147 0.157 0.152

(0.103) (0.073) (0.056) (0.071)

φ2 0.105 0.028 0.097

(0.072) (0.051) (0.071)

φ3 −0.276 −0.138

(0.037) (0.068)

φ4 −0.090

(0.066)

(1− p11)−1 66.667 66.667 66.667 30.303 66.667

(1− p22)−1 166.667 166.667 166.667 50.000 166.667

zp: Æ�CqbMÑ™ÄÏ�
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[ K 2: Ña¼� —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 8.777 15.355 8.586 15.014 10.434

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

Autocorrelation test for state 2

χ2(1) 8.961 6.130 0.852 0.102 6.277

[ 0.00 ] [ 0.01 ] [ 0.36 ] [ 0.75 ] [ 0.01 ]

Joint autocorrelation test

χ2(2) 17.937 15.747 8.973 15.027 17.780

[ 0.00 ] [ 0.00 ] [ 0.01 ] [ 0.00 ] [ 0.00 ]

ARCH test for state 1

χ2(1) 0.173 0.039 0.230 0.015 0.169

[ 0.68 ] [ 0.84 ] [ 0.63 ] [ 0.90 ] [ 0.68 ]

ARCH test for state 2

χ2(1) 17.392 20.387 16.317 10.474 18.666

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

Joint ARCH test

χ2(2) 17.583 20.655 16.839 10.475 18.684

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.01 ] [ 0.00 ]

HA
0 4352.425 4449.670 4181.178 1140.980 4357.621

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 2.523 2.073 0.748 31.606 11.761

[ 0.11 ] [ 0.15 ] [ 0.39 ] [ 0.00 ] [ 0.00 ]

zp: j�CqbMÑ p–value�
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[ L 1: ¯;õ�Ø —¡b,lM

param. Benchmark Extended 1 Extended 2 Extended 3 Extended 4

µ1 −0.002 −0.000 −0.001 −0.000 −0.000

(0.002) (0.002) (0.001) (0.002) (0.004)

µ2 3.477 4.336 1.136 6.592 9.921

(1.544) (1.538) (0.068) (0.612) (1.441)

σ2
1 0.001 0.001 0.000 0.001 0.001

(0.000) (0.000) (0.000) (0.000) (0.000)

σ2
2 83.786 115.148 94.433 113.614 114.209

(20.034) (30.664) (22.557) (31.617) (32.063)

p11 0.960 0.996 0.951 0.988 0.994

(0.015) (0.004) (0.015) (0.009) (0.006)

p22 0.814 0.990 0.738 0.928 0.951

(0.073) (0.015) (0.076) (0.064) (0.048)

log L 507.501 504.876 536.276 496.393 484.571

φ1 −0.303 −0.096 −0.120 −0.062

(0.061) (0.001) (0.003) (0.011)

φ2 −0.001 −0.052 −0.083

(0.005) (0.005) (0.051)

φ3 0.050 0.136

(0.004) (0.018)

φ4 0.199

(0.054)

(1− p11)−1 25.000 250.000 20.408 83.333 166.667

(1− p22)−1 5.376 100.000 3.817 13.889 20.408

zp: Æ�CqbMÑ™ÄÏ�
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[ L 2: ¯;õ�Ø —_�Äi4�ŒDcq�ì

Wald test Benchmark Extended 1 Extended 2 Extended 3 Extended 4

Autocorrelation test for state 1

χ2(1) 26.802 1.297 6.035 6.248 6.523

[ 0.00 ] [ 0.25 ] [ 0.01 ] [ 0.01 ] [ 0.01 ]

Autocorrelation test for state 2

χ2(1) 1.499 3.057 0.777 0.065 0.790

[ 0.22 ] [ 0.08 ] [ 0.38 ] [ 0.80 ] [ 0.37 ]

Joint autocorrelation test

χ2(2) 28.222 4.060 6.153 6.248 7.549

[ 0.00 ] [ 0.13 ] [ 0.05 ] [ 0.04 ] [ 0.02 ]

ARCH test for state 1

χ2(1) 13.144 0.087 0.054 0.456 6.707

[ 0.00 ] [ 0.77 ] [ 0.82 ] [ 0.50 ] [ 0.01 ]

ARCH test for state 2

χ2(1) 0.243 0.746 1.735 0.332 0.257

[ 0.62 ] [ 0.39 ] [ 0.19 ] [ 0.56 ] [ 0.61 ]

Joint ARCH test

χ2(2) 13.393 0.763 1.787 0.918 7.096

[ 0.00 ] [ 0.68 ] [ 0.41 ] [ 0.63 ] [ 0.03 ]

HA
0 100.947 3714.765 76.914 183.311 356.816

[ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

HB
0 5.075 7.945 275.956 116.163 47.376

[ 0.02 ] [ 0.00 ] [ 0.00 ] [ 0.00 ] [ 0.00 ]

zp: j�CqbMÑ p–value�
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[ M: Õ−æ�

ÀP: h1j

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

«É 836 925 903 880 835 903 1,062 1,067 1,222 1,617

œÚ 202 256 327 340 204 520 740 961 1,028 1,213

h‹� 484 582 687 768 713 749 768 801 754 820

œÅ 245 293 360 377 262 288 341 320 324 380

p
� 47 60 64 100 73 92 132 131 134 131

�‚ 96 131 141 150 176 159 146 150 144 153

¾� 34 70 82 106 110 96 87 84 87 93

4aë 251 63 168 194 288 318 318 355 447 506

ëOª= 79 80 83 98 98 87 80 89 102 107

�− 113 121 137 183 166 227 264 285 272 305

Ña 306 371 497 583 508 426 348 325 357 377

¯;õ 138 143 143 181 223 248 263 251 146 105

’eVÄ: h«ÞÕ−æ�¦A2ÛÁWæ¦ —http://www.cbc.gov.tw/—, w…¦A IMF International Fi-

nancial Statistics Online —http://ifs.apdi.net/imf/logon.aspx—�

zp: ÅÒŒÞ!Àì2ú�¸ˇ5Õ−æ� (1) Õ−Äe,ç: ¨�Õ−æ�� Ô�T � (special drawing

rights, SDR)� Ê IMF Äe¶P£ôÀ, (2) .¨�ôÀ5Õ−Äe, (3) ÀÓÕ−æ�; [2F�Ñ�ù��
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