Working Paper Series

LE]

Working Paper 01-20

)

5

o

100-8630 203
(e-mail: munehisa.kasuya@boj.or.jp)

(e-mail: kazuhiko.shinki@boj.or.jp)




Joooogoooouogggr

oooof oooo 't

200100 1000

oo

goboooboboooboooooboooooooooooonooo
goodoobooooboboobobooooobboobboo
gboooooboobooboobooooooobobboboobobo
gbobOooooooboobOooooobooobooboooooogag
gbbooooobOoobooooobooboooobobobooooon
00000000000 0O00O0UoOO0oOoOoooOoOO (CPI(OO
0000)0ooo0oo00oo0ooooooooooooooooo
gbooobobobooooboooooooooboogooog
gbooooboboobooobobboobboooboooogobod
gbooboobooboooboooobooboobobooooooonog
O0O0oo0OOo CPI(DboOUO0O)00O0COOOOUOODOoOO
gobbboooooboooboobobooboobbboobooon
ggobbooogoboboobooobbobooboboon
gooboboobooobooobobobobooboonbodg
gboobooobobOobOooboooboooobooooboonoo
gobooobbooooobooooboobooo

Key words: inflation, forecast, turning point, CPI, dynamic Markov
switching factor model, probit model, Markov switching model,

duration model, Neftci model

JEL Classification: E31,E37,E32

*00000000000000D00D0000000D0D00000D0O000No0o0n
0000020000 9000000000000000000000000O000O0O0O0
0000000000000 00D0000000D00000D00000000Onoon
000000000000 000000000000000000000D0000000
00000000000 0000000000000000000000000000
0000000000000 00000D00000D00OO00NOoDoOooNooooono
000000000 00000000000000000000000000D00000
0oooon

fOoooooooo

iDopooooooo



1 ODoO0b——>a00o0o0o0obd

gbooboboboboobdoobooboobooboobobobobn
gobobdbobbooboboooboboobobbobobbaobd
goobooogbboogooobobobbbobobobbbobo
gobobobodobobooobduboouboobobbbooooboan
uguoboodbooouoobobooboobobooooooobbdao
obooobbobOooooooooobooboboobDbd URudebusch and
Svensson (1998) 0 00000 O0O00OOO0OOOOOOOOOOODOOO
vbobdoboobobobbooobooubuooooboboobod
gbhbooooboobooobobobobobooobooobobobn
00000000000 0000000000000'00000000
000000000000000020000000000000000
gbooogbbobooooooobooobooboboooooooooog
gbbobobooooooaobbobobobobooooboboobbboooabd
gooooooobooooooooboobooobobobobobonbd
gbodoouooooogbooobobobobbooobobooon
guoboobbodobboguboboooubbooooooooooon
ggobooooboooobooooobboobooooooboobon
gogoboobooooooobobbooobbooooboooboon
0000000000000 00000000003 000000000
gobobobooboboboobooobobobobbobooobn
goognd

ugbboooobboooboobobb oboooboooooooon
gbobooboooobboooooobooooboboobooobon
O00000000000000 (2001)00 0000000000000
ubbobobuooobooboboooboboboobobooobobbooad
O00000000000000000000000 Artis et al.(1995) O
gooobobooobboboobbboooopooooboobooboon
vguobobooooobboboobuobouobobobobobobobobon
goobobbooooboooooooooobobooooobobon
gooboooboooooboobboobooboooobbobobbobon
ugbobooooboooobobobbboobbbobuoooooood

'DD0D—0000000D0O0000000000DO0O (2001)000

0000000000000 0000000000000000000000
gobooooboooooooobooobOoooboOOobOooobooboDobO0oDbDbOOo0o
oboooooboooooooboboooooobooon

‘000000000 GDPOOOODDOOOODOOOODOOODOODDODOGDP
gboobooobooooboboooobooobooooooboboboooooobobooooDo
0O (D00 Orphanides et al.(1999) D00 )0 000000000 OOOOOOO



gobodgbbbouoboooboobobooboboobooooobn
gboooooooooboobbboboooobobboboobobobobo
gagg

goobboobooouobobobobbbobooobobobbooo
goooobobouoouooboabooboooboobooaobbdoboo
gobbooooobpoooooobooboobobobooon

gouooboobouggbooouogbuooobobbobooobg
gogoboobooboboooboboooooboobobooon
gbooobobboboobboboooboobobooooa
gboboboobouoouooobooobuoboobbogd

gogbogbbbboobooobuobobooboobbooobod
gbobooooboooeoooooo200b0bbooonon
guobobbbuoootuouoguooouooouooobobbobod
guoogoooboguouoouooooooodgbaoogooon
000000000000 ONAIRUDODOOOODOOOOOD
gbboobobbobooboobobbooobbbboogd
ggooobobobogobbobooobuoouooobobboobo
goooboobboobobooooboooboobobooobobon
GgbhrOOOOOODOOOOODLDOOOOOOOOOOOODOO
O00000opooOOooDoOobobooOOoO00Oooooono NAIRUODOO
o0oOdooOoDoOoOoGbPOOODOOODDOOOOOOOODOOO
guogboboboboobboboobooboobboobooon
ggbogbobobooaobbuooboooogada

gbooobooobaboobobbooboooobouoobooon
gboogobooboobooboobbooboboooooooobooobg
goboboooobooobogobooboobooobooobboboon
ubobodbguouoabbodboouoooooobobooouoan
gboogbooboobbbooooboooooooooooobonDn
D00000000000000000000000040

‘00000000000000000000000000000000000000
obooobooooooboboooobooooobooooobooo0o0oooOoooooooooon
gboooooboooooooboooobooboooooboobooooooboboooooo
goobooboboooobooooboooboboooooooboooboooooboboOoDo
oooobooooooobooboooobOoooooboOoOobOoooOoObOoOooDboOoo
ob0bm ooboooboooboooobboooooOo0o0oboooooooDoOoOonoo
000000000000000 (00000000 McCallum and Nelson (1997) OO
O)ooooUoooOoUOoOooOoUOoOooOooOOoUOOOUOoUoUDUDOUODUOUODODOO
goooooooooooobooboooooboooooooboboobobooboooboboOoo
gobooboooooooooooooooobooobboboOoooooooooooo
gooooooo




gboobdbobobobobuogooboooobobooobooobo
gooobopoobooooboooooobooboobooobobon
ubogobuooobboobobobuooobooobobooobbo
ubbobooooooobbooooobbobuooooooobobod
goobooopoooobbboboooooboboboboboboboog
ubboobdboouboboobooobooooobobuoboooobbo
vgboobobooobboobboobouboooboobobaobgan
gooooooboobbboboooobobobobooooobooong
gboooooooobbbouoouooouuauooooobooagn
voggoouboouboobouboobobooooobooabobo
gbobobobobooooooooooooobobbooboobobooon
gooooobooboobooooboboobooobooo0oog
gbobooooboooobobobooboboboobobobobo
goboobbooobooobobbobobboobbbooooboo
gbobobbooobbobuboooaboouaooboboobobaoo
gboooboobboobbobbooooobobobbooboobod

gooobooobooooooooon

(H)OOoo crP(OOUOCOOO0)ODOOOOODOOOOOODODOOOODOO
goobooobobbooooobobboouooboobbooboboon
gobooooooboobbboobooooobboboooboooobobboon
ugbbobooobooobbooboobooon

(2)00000000000000000D00O0O0ODOODOOOOOO
gooboobooboooooobobobooobooobobobooobo
gboboobobbobobbobobouooboboooououobgoooban
gooboobobooobboooboobooobobooooobooo
ogooouoobooboboooooooboooobboobooooon
vguobouguuboooooooboboboobobooooooon
gboooooboboooooooboooonooobbooooooon
gobobobboooobobobbobooooooobooooobobooo
ubbobobobobobobudoobooobooboobooboboan
gooboboboboobbobobbbbooobuooobooobobooon
ubboboouoooooobbobooobobbobboobboogn
0000000O000oOoO0o0oUoOoO0oO0oOO00ooOooDoUOoOD (oo
000000)000000000000000000O00O0O0O0 OO0
gboobboobooobboououobbooooooooobooaann
gboboooboboboooobbobuoobbboooooooooobaon
gooopogoobooboobobboouoboobooobooobbogno
ugboboobouogbgbouobogoboouobobboooooobod



gboboboobboobouobobobobooboobbboooboboboooobon
gobooobboooooooobobonooboDbo
3)00000000OO0ODoDU0O0OOOODOOOUDOOODOOObODO
vbobobobbobooboboboboooobouobooboon
goboobooboboooboobooboobbbobooooobooooon
gogoboouboooon
gbobooboboobuobooguobgbbobooboooboooaon
ggboboopooboobobobboooboooboobonoobon
gboboobooooobooboooooobobobobaobn

2 OJooobooobon

gbooooboooobobobobobobooouooooooboog
gbooobbooooooooboooboboobobobooooboobo
ugbooogooo
gboobodboobouoobobouogoooboboooaoobaon
gooobbobobobooooobooooooooobooooobobn
gboboobbooboaoooobobooboboooooooboan
gbobobbogoaboaoboo
00000o0d0obO0dooo0oooooooboooooooooaoGbpe
gbbobbouooouooogoboooboboobogbobobobooan
gboboobobboboboooobobboboobboobooooon
gboboobooooooooboboobobuoobobobooon
GhPOOOODOOO0OOODOOOODDOOOOOOOSODO0000
vboboooboobodobbuoooobouoobooboboobood
gboooboooboobobooboboobbbooobooooboobo
000 OHamilton(1990) DO 0O0O0OOOOOOOOODOODOODOODOO
goood
goboobooooboooboboboboboooooobooo
bobogobooboboobobbobobooboobobuoboan
gboboboobobbouoboooobobobuooooboboood
gbobooooboooobobooooboooooboooobooboooo
godgdg
goobooooboooooooobooopboboobobobooobgd

‘00000000000000000000000000000000000000
0000000D000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000 00
0 (2001) 00O



00000000000000000000000000000000 M
000000000000000000000000000000000
000000000000 000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
00000000000000
0000000000000000000000000000mMO0
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
0ooooooo

0000000000000000000 Chin, Geweke and Miller(2000)
0000000000000000000000000000000000

000CP(OOOO0OO0)OO0O000O0#+*(#)0000000 12000
0000000000000

5
N
m(t) = Y w(t+i) + 5 (7" (t = 6) + 7 (t +6)) (1)
1=—5
000000000000000000000000000000000
0000000000

1.+-100 00000000 (00)000000

2.t,t+1,..,t+120 000 ¢+00 00000000 (00)0000

3.00000000000t+120000000000 04%00000 (O
00) 80

‘0000000000000 D0000000D (19890 40000 19970 40)0
ooo0OO0oO0oOo0OO0oOoOoOO00O00OooDOOOOODO0O0OOO0OO X12-ARIMA
obooooooobooooboooboooobobbobooooooobooboboo

"D0000000000000000000000000000D00Dnooooon
Oo0ooCooOopoO0ODoOOO0O0OO000O0COCOCOOO0ODOOODOO0O0 Chin et
al.(2000)000000000000000000000O0O00O00OOOODOOOOOO0
gboboooboooobooooboooooooboboooOooobooOoOobOOOobObbOOoboOooon
gooooooobooooboooboobooooboooooobo0ooobooboboooooon
goooooboooooooooobooboo

f04000000000000D0000D0O0O0ODODO0D0OO00D0O0O0OO
oooboooooob 8 00g9900oooobobooooooboooooooon
oboooooooboooooboooobooboooooooboooooobooooon
gooooooooobooooooboobOoooOooobo4bb00UUbOUbboUobboOooo



ggbobooboobobo iboboooboooboboboDboDb2.0
g 3.0000000000000
gbobboboooooboboboboobooboobbobooon
gooodoboboboobobobobuoooboaoobag
goooobooboobboooobbobbboobobboboobo
gbboooouboobobboboodobouoogobuoouoboooobooo
ugboobobboouobuooboboouoboooboboobbood
gboboobogbobbobooooooobooobooboob bod
O0000o0000oO0o0o00ooooOoOoooOUooOO(ooooo 10
0)0ooOoooo0oooooooooooooooooooooooo
ooooobobuoobobbooooobbobbobobogogg
1000 20000 120000000
gb1o0bboobooooooobobo2000b00b00obooDon
gooooobobobboooooboboo1ooooboooobooon
gooboooobogbooodobouobooouaoooooooogon
gooobbobooog20000b000b0bob0oobboboboboon
goooobobbooboboboooooobobboi1b00o0obono
gogboobobbobobooobbouobuooobobooobobooban
goboooboboooboobobobbobooobobooooooobobo
Uooooooooobbooooguoooooboboobobbood
gbobboobobobboooooboooobuonoobooobaoooo
000000000000000000000O00000000 (19980
120 1000)000000000000000OOOO0OOOOOOO0O
ugdbobboobodooboooboboobooobooobobon
000000000000 00000 (19990 70)00000000O0
00°00000000000000000000D0D0D000000000
gbobooboboooooood
goooboobbbooooboboboboboobob3bboonon
gobooboogobooobboboboooobbobobboobobon
ubbobodobooobobobbbuoooooooooboobooobn
gooobobboboooooobbooboooboobbboboobon
gobogoobobbobbuooudgoobobooboooooobon
goboboboogbbooobodobobboooboboboboboooad
ubooboooooooobbboooobbooooooobobog
vdobodobooobobobuoooooouobooooobaobo
gooboooooboooobbobbo9sbbiboooboooboono
gooboooobobbbbobooooboouoooobooboboon

00 2000000000000000000000000000000000OO0
gbooooooooobooooooboooooao



000000000000000000000000000000000
00000000000000000000 19790000000000
00000000000000000000000000000 19850
001986 0000000000000000000000000000
000000000000000000000000000000000
00 (0000000 (1976)00000000 (1980)000000000
0 (1985)0000000000 (1986)0000000000 (1987)00
000 (1992) 000)0
00000000000000000000000000000000
000000000000000000000000005400000
00000000 3500000000000000620000000
00000000000000000000000000000000
000000000000000000000003500000000
630 000000000000000000000000000000
000000000000000000000000000000000
0000056000000006700000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
ooooo00
00000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
00000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
00000000000000000000000000

3 Uooobooobon

000000000000 0D0DO@GD00000000 (Probit model)
0D03G() 00000000000 (duration model) 0 O (iii)0 00 0000
D00000000000000000000 (dynamic Markov switching
factor model) 0 000000000000 O0DOODODOOOOOO

Y000 O0o0D00000000000000 Hamilton(1990) 00000000000
oooooooobooooooboooobOoOoboOoooOoOoOoOOOObOOOObOOboO



ON0D 00000000000 O0000000000000000
gbogobooubogboooboobooboboooooboooann
Chin, Geweke and Miller(2000) 00 0000000000000 O0O0O0O
ob1200000000000000000000DbOO000DDbO0On
ubbobboooooouoboouoooobobbodoooubooobod
gobooboooobobooobboboobooobbboooobobon
gdobdoobooooobubooobobobouobobboobaagood
ubodooboboboboboboobouooboboobbboaobo
00 ODiebold et al.(1991) 000000000 0OOOOOOOOOOO
ggbbbobboouoooodoooooobobobooooobobo
gbodbobooobobboouogoboooouooboooobood
gboboobdooboboboooboooobboooooboooon
gbodgboobobbdooouoooobbuoobobooboooon
gboooooboboboobobboaon
goobboobooooboooobbbobobbbooooobbo
ggboobobobooooobooboobobobbuobboobboood
obuodoooobooboooboooboobobooboobbn
gboboobooboooogboooobobbbobooooooobooo
gboboobbobuoobobooouobooobodgboooon
goooboooboobooboooboboboobo4b0bbO0Ob0OoDOoD
gobooooooobobobooboooobbooobooooobon
goboboooboooobobboouooogbobouoboobgd
ubbobgoobobobuogboboooooobbobbooaoobon
goboboooooobooobbobobobobbboooooon
guoodbobotbooddouoouboboobobobobooboboooo

3.1 0goobobdaod

gbooboboooobbobobbooobooooobooooog
ubogdgboooooobbbouobooouobboobobboobogd
gboobdobobobooobdobobobooboooboooood
googoooboobboobobobboooboobuoooooon
gooooboobooboobobobbobobosobbbooobooo

goooooobooooooboobooooOo0oOooOoOooboOoOobOobOOOOObObOoODOO
goooooogoooooooooobooobooboobbooooooobooooooboOooo
gooooooo

HopoDoDOOoDODO0O0O0000000000000000000000000
000000000000000000000000000000 (2000)000000
oooooobooooooooboooboooooboooooobobooboooooDooboo
gooodoboobooo



goooobooobbboboooooomooooooobobooog
goooooooboobooobooobooooobobobooooboon
ugbobobobobboouobbdoboobouobbobobobooobobad
gebD0ODO0OO0O0O0ODOOSODDOO0ODOODODODOODOOOODD
oooooboooooobbbboOombo10b0 20000 12000
ggoogooooboooouoboboooobooboobaoo
Oo0o0oooOo0O0OQoOOOO000O0C00O0ODOOOOO0ODOOD (OO
O0000oo0ooo)o
guobooguoobobooboooobbouooooboobboobn
gbbodgboobobbobouooboboooobooboboboono
goobooooboooooboboobooouobooooooooon
O00D0000DO0000oooooOoboopDAICOOOOOOOoOoOG
obooobobobbogubbbooooboboboguoooobood
gbobobooboobboobooobuooobbobooobooon
gobboboboboooboboobuoboooboboboouooooan
goooooooboobooon
gooobobooobboooboobooooboooobooon
ooogroooboooobobboobooobobooboooooo
gsbooobooboobbobobuooboboboooooobon
gboboobooobobboobbobooboboboobboboo
gboboooboobobobboboooboobooobobooobobo
gobooooboboooobobooboboboobooob oo
gbooboobooobooobobooooboboobbobobbooboooon
ugbbooboobooobougoboaobobogad
gboo9obobooooobooboboobbobobooobbogobd
gbobooboboboooboobobooooooboooboboobooon
gbboobooboobooobooboobobbobooboboon
12000000000000000000000DDOOODOOODOO
gboooboboboooobooooobboobobobbobobn
oooboooboboobbboobooboboboobbooooDi2o
gbooooobbboboooobbbooobbobobobobon
gboooobooboobooobobooobooooboob 1200000
ugboboboooobooboaoo
0000000 (D)oo (0)0ooDODo0ODO0O0OOO0DDoDoDOoOOoOO
gobbbbdogobooobobooooooboobooobobod
ggbobooobobobouoobooobobbboooogooooon
000000000000 0000 OChin, Gewek and Miller (2000)
OooooD0 (19¥)0oooo0ooooUoooboooooooooOoo

10



0000000000000 00000000000000000000
0D0000000000000000000 (050000000000
000000000000000000000000000000000
000000000000 100000000000000000000
0000012000000000000000000000000000
oooooooot?o
00000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
0000000000000 00000000000000000000
000000000000 00000000000000000000
000000000 140000000000000000000000
00000000000199400000000000019000000
000000000000 00000000

00000 000000000000000000000000000
0000000000000000000000000000000000
0000000000000000000000000000 14000
000000000000000000000000000000000
O0000000019780019830019940000000000000
000000 19940000000000000000000000000
00000000000000000000000 2400000000
000000000000000000000000000000000
00000000000 200000000000 24300000000
0000000000000 00000000000000000000
0000000001500 00000000000000000000
oo0ooOoooong

00000 100000000000000000000000000
000000000000000000000000000000000
00000000000000000000000D0000000000
0000 480000000000000000000000O0000O0
0000000000 899000000000000000D0O00O0O0
000000000000000000000000000000000
000000000000000000000000000000000
00000000000D0000000000000000000000

00000090000000000000000000000000
00000 19980000000000000000000000000

opgpoDOoDO000000000 (12000)00000000000000000
gooooooooooooooboboobo0oooboooboobobD 120000000000
oooocoboooooo

11



000000000000000000000000000000000
0000000 000000000000000000
000000000000 000D0000000000o0ooooon
000000000000000000000000000000000
000000000000 00000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
0000000000000 00000000000000000000
000000000000 000000000000000000000
0oooooooBo
0001970000000000000000000000000O000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000 000000000000000000000
000000000000000000000000000000000
O00D00D0D000 Artiset al.(1995) 00 M 00000000000
000 MO0000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
00000000000 0000000000000000000000
00000000000000D0000000000000000000

3.2 U000UOOobooooo
3.2.1 0U0O0obOOooooouooobood

00000000000 (000)0000000000000000
000000000000 00D0000000000000000000n
00000000000 000000000000(00200)0000
000000000000 0D000D000000DoNooooooDoon
0000000000000 00000000D000000000000
0000000D0019700 100020000 12000000000000
efthtgnooo

0000000 1100000000000000000000000
00000000000000000000000000D0000000

BopoDoDOO00O0O0D0DO0O000O00D000C0000D00000000DDO00DO0On
goooobobooooooooboooooboooooobobobobooboooboobo
gooooboboooboooooooOooobobOoooonn

12



guobobooobboodooboobooboboboouobooood
gogoogoobi20b000obobobbgoooonooboooooo
gobbO0o 1200000000000 00b0000O00ooboOooobooon
gbbobobbooooboobooobboooobooobobon
googi120bg00dobooooooooooobooobobon
ggboboobboboobobbooobouoobobooboooabooon
gobbooooboboobbomob 12000000000000
gooboboooboob120b0009goooooooooobon
dbooboboooououoboobobbuooooooaoboaooo
goobobuogobdobooboboboboboobobobbaooodaa
gooobogosbbbObos0i0d0oboobobooooolbDn
lbogooboobooobboboobooobboboobooboboobooooon
oooooooboobooboobbobbooooooboooooo
gooobbobooboooobobobooooboobooobooboobg
guobbobooboboboooabboboboouooboobobooobd
gogoobooooooobooboobboooooboooooooboo
gooboboobooooooobooboobobooooooboobobobn
gbbbboobooooobobboooooooboobooooga
goooooboooobbobobooooon

3.2.2 0JU000OO0O0UoboOooboooouuooooadd

00000000oo0ooo0o0ooo0ooooUOpDOooooODoOoODoOO
0000000000000 00O0 (COO0D0OWeibullOOOOOO)O
000000000000000000000000000 (D0 200)0
000000000000 0DODO00O0000D0DoOoooDoDoooog
OoOooOoooOoOooOooooooOoOoOooDoDoOooOooooOoooooo
0000000000000 0000000 (DoO0OO0)oooooDooOd
00000000000 000000000000O000m (Oo)OO
000000000 oO0ooOoooooOoooooooooooOooon
000000000000 00O00ODO000000OD0000OD0o0ooOD
gooooOoOoooooooooooboOooooooooooooooo
OO00O0O000o0oooOoooooOooOoOooooOOooOooUooOoboo
000000000000 OO0 ONeftchi (1982),Diebold and Rudebusch
(1989),00 (1998) 00000000 O0LODOO0OO0OOOODOODOOOO
000 (D00oO0oooooo)booo0oUoooooooOo

000000 000o0o0ooooooooooUooDDoDoooDooooOd
oboooOooObOO0oooobooboOooobo BoobDooboOoOoDo

13



ubboboooooobobobboobobobooooobbbooood
gobobobooooooboobbooboooooboooooobaoooo
gobooooboooooboboobobo40b0o0obobooon
goooooboboboobobboobobooooobbbbobo4mo
goobobooooobobboboooooobobooooooboboon
gugbogbobouogbobobogbooboboobobobooooon
gboobo0b0 1 Boobooooooboooooooooooooooogo
BLooooobooobbooboboobouooooooobbooogoo
0100020000 1200000000000000000000000
goboboboooobboboboobobbobooooboban
00000000000 (bo0Dooooooo)™

oble0bobo0obooooooooooboooboboobbooobon
gbobooogoooboboboooboboobooooboooobon
goobooooobooooooboobbbooobooboboboooon
ubboboboboboobboboobooboboboubooobooon
goobogboboboobooboooobbooooboobooooboo
gbogboboobbbooooobooboobboooobobboobo
uoboogoboobogoboooobobobooboobobgoood
gboobobobooobmoooooobooboooooboon
ogboooooboboobobooobobobobboboboooobobg
gboboboobooboobooooouigobob20000000
googoooognd

ooooowrocoooboooobobooboboobobobooboobooo
000 (1999) 0 0000000000000 CcI“ODo0oooooooa
O0O00O0O000bOO0oObDOoOoOobD  ciIboobooobboOoooooo
0000000000000 00000000000Y000 17000
ggbobobuoooobbobuoooboobouboobobbaooyg
booboooooooooob1e0dooogn

goobobbooboboooobbbooooooooooooobo
01200000ooooooooooobooobooooobooooo
gooooooboooboooobooboobooooooobobon
oboOo1e-1700000000D0ODOO0O0000OO0O00ODO0O0O0DOO0O 1800
ggooooobobouooboobouobooooobooooboann
OO0 Cl0o0d0o00o0obDoOoOobD0ooobDOoooooDo

MOopoO0ODO0OO00D0D0O00000000000O0DIODONO0DNOONOOOONOOn
obooobooooboooobobbooobooo

BogooooD (1998) 00 0000000000000000000000000
goooooooooooboboooboobooooboobobbbbooDbbobooobobo
gooooocobooooobooo

14



gboobooooboboouobbobooobboobobaon
gboooooboobobobooooooboooooobbobobobon
vbogbgogooubbooooboboboaobobuooobboboobon
ooobooobooooooobOoooboboboooooobocciooo
gboooboooobobooobobboobobooboboboon
ugbobboboouoobuobboooubooboboooooaon
goobbbboodoboooooobobooooobobooobooobod
gobobooboooobooboboobobooboooooboon
ggbooboboboboobodgobooobobobobbbooobon
gubobboobooobooooboboboobbbbooobobd
gobooobobobooboogo
uboooboboooboboouoooooobbobboobbood
gogboobobooooobobbobbobooboobbbooboobn
gbooobooboooboboobboboobobobooooon
gboobooobooboobboobooooobbboobogoessbooong
ClO0OOdDO0O 1180 000000000DOOO0ODOO00O0O0O0O0O0O
000000000000 00O00bOO0o0oOobOOoo 891ooooo o
goooo 1261000000000 0O00DOO0OO0OOODODLOO
gboooobobooboboooboobbobooobobboobbon
gbooobobooboooobooobobobobooboboboboo
obooooooooooobobogobbooboboobooboboooon 120
godooboooooboboobooobooobbooboooboooonn
ooooooobbog 2rodbob0gboooo0obobooboDooogo
gboobooooooo
gooobooboobodooobooooooobbooooaoo
goooogog o-120000b00b00b0o00u0bobobobnood
gbobobuobobboobobobbobooooboboboooboo
gboooooboooooboooobooooobobbooboboobooogd
gbboobooooobobooobobbobbobooooooobobooon
gbobboboboooboboooboboobobbobuabobobd
goooboooboobobobobobobboboboooobobo
vbobouoobooobooboobobooboboboooood
gbobobouboobuoouoboboobobbboobbobo
gooobobooooobobobooboobbonooooooobobobbo
gboobooooooboo
gbbodoogbbobououooobdoouooboouoooon
goboooooobbboboooooboboboboooboooooon
gbobdobuoboboboodoobooobooooubooboabobo

15



ggbobbboouuoboooobboboobobbooboboon
gbobooooooooobboobbboooonoboobobooooon
ubboboboooboobobboobbboboobaobbuoboobon
vdodooboobooobobuoooboooboobboooboooobon
gbooooooboooooooobobooooboobboboobogo
gboooobbobbodobobbboooooobuooobooooa
gbboobobuobuoooooogbobogoobbbobooooood
gobbooooooboboboboouoboobobboboobobo
gboboboogbooobobobooobobboboobobobobobon
gbobobobobobobobgoobobbobooobbobbooboobon
O0000000000000000000000O0 OArtis et al. (1995),
00 (1998) 00000000 00000000000 OOOoOoO

3.3 bDubbboougbbouuuoubogoobooboobbn

0000000000000 000DODO000000000 0000 OStock
and Watson (1989,1991,1993,1998) 00 D0 D0 D00C0DO00O0D0O
0 OHamilton(1990) 0 0000000000000 0O0OOOOOOOO
O000000OKim and Nelson(1999) 0 000 000000000000
gbbgouuooobooooobobobbooobobbuooobooan
00 (1993)0 Fukuda and Onodera (2001) 0 00 00000000000
gobobdooooooooobooboooobobooooobooon
0 O Kaufman (2000)0 Watanabe (2001)00 0 (2001) 00000000
gooooboooooooboobooboboboobobooooobobon
godbbobbbbooooooboooobooboobbooooo
dgoooooooobogbooubooodboogoooooonoa
bbb oobbododogoboboobboooboooboon
goooobogooobobooooooonobooooooooboon
gugooogaoo

(000O00n), =A(0000000Ac); +¢x(L)ens  (2)
(0000000000 2),=X0000000Ac); + ¢(L)exe  (3)

G(L)((D 0D OOAe): — (po + p1St) = ve, p1 >0 (4)

Oo00o0sS 0000000000000 0)0000 (oo)ooo
oobLogbobob0oodbbe,00b000DO00DO00O0,000D0
ooooooooogoane,uw,m 0000000 OoO0oOn
gogboobooooogboobbbooooooooboboooonoon
ubobbobboouoobuooooobboboobobuoboobooon

16



00000000000000000000000000000000O0
00000000000000000000000000D0000000
000000000000000000000000000000000
00000000000000000000000000000000O0
000000000000000000MCMCOOOOODOO0DO00OO
OooOMCMCOOOOOOO0OODOOODOOOODOOOO0OOOOOOO0OO
0000D000000000000 (00 300)0

0000D000000000000000000000000000
0000000000000000000000000D0O0O00000
000000000000000000000000000000000
000000000000000000000000000000000
0000000000 00000000000000000000000
000000000000 000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000D000000000000000000000
000000000000000000000000000000000
0000000000000 00000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000

00000CPIDOO0DOO0DOODODDDOOOOOOOOOOOOOO
000000000000000CPDOO0O0OOO0mMOOO0OOOOGO
000000000000000000000000000000000
000000000000000000000000000000D000
0000000000000000019780 1000 20000 12000
00 oteg

000000000000 00D0000000000 OKim and Nel-
son(1999) 000 0000000000000 D00000O0O0DOOO0
000000000000 000000000000000000000
000000000000000000000000000000000
000000000000 00000000000000000000O0
000000000000 000000000000000000000
0000000000000000000000000000000 00
00000000000 000000000000000000000
000000 000000000000000000000000000

161978 OO DODODO0OO0O0ODOOOOOOODOOOOOOOOOOOOOODOO
gbooooooobooooboooooooooooooobObOooooobooDoooo
ubooobodoooooboboooobooobooobooOobcboOobobooOooboOoono

17



OOocCpP(0OO0OO00O0) 0000000 0OODOOOOODOOOOOOD
oogobobooooooobboob 19yoobbooobboonD 190
goobobobgbouaboobobogoboboooboobbbobooon
gbboogbubogogboooobuoooobooooboouaboon
000000000000 00O0O0O000D (D000 Do:DOO0O)O
o0 vooobooboboooobobooboooooooooooooonog
0010000000000 0000Y0000D00000000000
gboboboooooooobboboboboboboooboobooboon
ubboobuoooooboobobooboobboobbooboobd
vbobooboobobobbdobobuoooooobuobobooboon
(000000000)000O0000U0OO0OO
gboooooooboobooogobbobob2100b 000D 120
gobooopoobooboobosdonobooboobnobooooon
gboboboooobobobooboboboboboooboobooo
gooobooorobobooooooooooobooooobooboooo
obooboooooooboooobobobobobooboboooonDn
gobobooooobobbobbobooooooooooooogon
gbogogoboodgn
goboooboooboobooboooooobooboob1998noonoon
gobooobbobooooobobobbbooboobboboboobgd
ggbbboobooobbobobobooobuoooobooboban
gobooooo
gobooboobobooboobooboooobobobooooboobobbo
gbogobuboboobobobobboboboboobobobbobdgd
gobooooboooobobbooobobbooooooobboboon
gobobobooooooooboboboooobobbobbooon
gbobobouogobooobooobbbboobbboboobod
goobboobobboboooooobboboobboooooDon
gbooooooobboobobobooooboobobooboobn
goboboboboobdobodobobobobboooboobooon
goobooboobobboboboooobobobooobooooo
goooobuboobbooboboboobobbboooogon

YopoDOoODODOOOODO0O0O0D0O0000000000000000000000
00000000D0000000 (2000)00000000000O00DO0OOODOO0O 19
gbooboobobooobobobooboooooooOooOobO 1vOoooobooooooo
ooooooooobooooboobooobooobooboobObDOOobOOooboboboboOoOoo
oobooooboob 200000000000 DOOOOODODOODOOODODO
gooooooooooboooooobOOoOoooooobOOobObOOoObOOoOobOOboOoOooon
oogooooooooobooooboboooooooooooobooooobOo0oooon
gooboooooooooooooo vwogoooooobooboooobobooobooooo
gobooboobooboooobooooobbOoOooboobooon

18



gouoboodgboobobobooboobobobb
gobooobbobooboboooboboooboooooboooo
gbgbooobobbooboboooboouboobuobooobbobo
gbobobobobbooogouogguobabobooboouoobobn
goooooogoooooooooobobobbooboboooooo
ugbobbodooooboobuboobboobouboboooooon
gbbobobouoboooboooobobbooobouoobuaban
gbboogooooobbbtoooooooboobooonooooooobon
gboboboobobobobdobuobboouobouoobooobaban
ugbobobduboboobobboouoboobbboobobooaon
gogboooooboooobboooooooobobobbooooobon
000000000000 0OO00D0oUooOOoooOoOOO (2001)000
ggboodooobooobooboobobbobbobbobobobo
gbooooboboboobobobbobpobooboboooboooon
ugbogooogoooboboobbooouooobobooboobd
goobgoooooboobobobbbooboooooooooon
goobboooobbooobobobooboboboobobonDn
vbobobobobobboooboooobuoouobboboooad
ggbooboooobooooobbbobobobbbboobbon
gboboboooboooboooooobooobooooboboobooonog
vbooouoobooobbobooobobooooobooobon
gboooboooooboooobobobooooobooobooon
gobooopoooobbbooboboboooobuobboooobood
googbboobuobbooboobobooboboooooooayd
goboobooooobodboooooobboobooooooooo
gobomsoioooboooboonooooboobobobbbobn
uboogdgbobobobooooboobbobbboboobod
000000000 (199%5)00000000000000000000
gobooobobobobbdoooooooooboboooooobon
ggoooogbooobooboooooad
gobooboobbbooogoboooobobobboooooon
goobobboogbuoouagoguoobbguobobobboobobon
gbooobboguogbboobooooobboooooboboan
gboooooobboobooooooobooon

19



4 0OO0O00O0O0OO

gboodoooboobooooboouoboooboboobooboaan
gbdoooouobooooooboobooobooboobooo
gbobobooooboobobobooboobobboboboooon
vbobbouoboaoobobooobbbouooobbboboobobbod
ggbooobooubodobbooooouuoouboobbobobbobdd
gobooboooooobobgoboboobooobbooboooooooon
ggbbooobobooaobgoobobobboboooobobobodgobg
ggbboobobboboobboooooobobbooboood
goobooooobbobobboooobbbboooobobooon
ggd

gobooboboboooboobobobobbobooooboooooo
gooobboobobooooooobooboooooobbobobn
ubodgooobouobobdoooooooobobbboooobobood
gbogooooooooboooooobbmooooobooobob oo
gooboboboboooobooobobbobobobobboobooo
ggbooobogogbooobobbouobbbobooobooaboan
ggoboooboboboobobobbooooooobobooboboo
gobobobooboobooooobobbbobobobobooooooog
goooboobooobobobbobooboomoobooboobboobob
gbooooooboooooooobbooooobooboooooon
000000000000 (000000ooo)00oooo0oooooo
gbooooooobobbboodoobboboobooooubobobod
ggbooboobbobobobbobbooooobooboobobbon
gooobooboboobooooooboooooooboboon
gbbdoboooouoboooabobboboobboobooood
gboboboboobobbooobbboobbobobooobobon
0000000000000 (@CO0000000o0)oo00DO0ooooo
bobooobboobouboooooboooooboboobod
obooooobooooobooooooobbboobooobooooon
goobooboobboooooobboooboboboooobobon
gbobobobubooouobobbooougobobobooobooboon
gogobbodoooooobdooooboobbooboobooog 2
ubobboggbobooboobbdooobobbbooobooooan
vboaobbuogoobobbbooobobbbboooooboo
gobood2000b00000booboooooouooboobobon
vboboodbdabobooobdguobobuoooooooooboon
vgoououabooobooboboboodoboboooooooood

20



gbobobuobooboboboobbobobuoobobuoobobd
uooboboooboboooboboboboooboobobobogoo
goon
gbobogboboboboobobououaboogbooobobaooobn
boooobobboooobobobooooboboboboobobo
gbobgoubobbobuobubbooabuoouoobouoobabogan
ubodgbooboboobbboobbdobuoooooboooboobogd
gbomoboooobobobobooooooooboboobbooooon
vbobbobuoooobobobboboooboooboobbond
gboogbobogboobobdoooobooboooobobouobobaoban
gobobooboboboobooobobobooboooooboboobbbg
ubbobobbooogobooooboobooobobobobooaobn
ggoboobboobooobboooboooobooboobobooon
gogooooobboboboobbooboobobboooboobon
vbobobuoboooboobobooobobobobooooooon
gobooooboobobooooooboooboobbboboD
gboobobooooooboboooboooboooboboobooon
ggboobobogobobooobboboooobbobooboboboond
gboboouoooooooboooboboobbooooooobooon
ggoobooboboooobobboobooboooooobobon
vgoboboobooobouobobouooobbobobobon
gboooboooooboooooooboobobooon
gooboooboobooobbboobooobooooooobobbob
vbbodobobboooaoobboooobooboboobboooyd
gbooobooboooooboooboboobonoooobooooobobo
gboobooboooooobbobobbboobonoooooooon
gooogoboooboooboobbooobobooobbooobn
gobooboboooboooobboobbbboobooboooooon
ggoboobooobboobooooooobooobooooooon
voabbaobouoobobdgbuobbooobobboobobobobo
gbobobooooboboooooobobbobobbooobobobob o
gobobobboboboobboobuobouoobobooooad
ggboboobuooooouobobobuooouoooooboooon
goooboboobbobobboobooboboboooboboon
vbobogboobobobbooobbobobboobbbooobbod
00 4000000000boobooboobobooobooobbo
goobogebb0ODOO0O0ODDO0O0O0OO0OoOLObOOoooOooooDon
ubogogouoobobooboobdoobooooobobooboobd

21



oobobooboooobooboooo22obobooboobobooooooon
gboobobooooboboboooooooboboooboboon
obobooooooooboobob 1obobogboooooooobooo
vbobgbboobbuooouobooboboboboobboobboad
gboboobooooobobbooooobooobooobooooooon
vbbbobooboooboooboobooobobboboboboo
goooboboboguogboouooaboouobooooboooon
gooboboboooooobooobobbbboboobobobon
vbbobooboobuoboooboooobobuooooboobooobobon
ubobooobobooooboobogoboobobuoaoooobboooboan
ggbobooobooooobbooobooooooooooobon
ubbobgobobobobbooobooooobbobooooooyd
gboooooobobobobobobobooboboboobobd
gooooboooboboooobobooboooboobobobobog
gooboboboobuoobbogouooobobuoooboooobon
gboboobboooooooobobobobobooboooooobood
gooooboood
gboodgbooboobbobobobbooobbobboobaon
gboobooooobobboooobobobobbooboboooon
ggooopooboboobooooboobobobooboobobobon
gboboobobooobboubobuoooouobobooooobooboad
gboooooooooboboobooobobbbbobooooboobgoon
gboobboooooobboobooooon

22



gb 1. gdobooooodoooouoobooboo

gbogbobooboobobobboubbbooboooaoobg
0000000000000 00 Hamilton (1990) 000000000

0000000000000000O00000@(t)0 00000 (0O
O00)0000o0o0oOOoOooooOOO00OoU0OOOoOoUoOOoOooOoOO
0000000000000 (0000)00000o0oooooooo
gboboooood

vy, : 0000000 (5)
Ay - 000 (6)
S, : 0,10000000000 (0,10 4000D00000) (7)

gboobooobobooooobobbooboooboobo

Ay ~ N(mo,03)(Sy=0000)
Ay ~ N(NI,U%)(S}:U]DD)

P(S;=0|S;.1 =0) = poo (10
P(S,=1|S1=0) = 1—py (11
P(S;=0|S;.1=1) = 1-pp (12
( ) (

= Pu

0000000000000 #00000000000000000
00000000000000000000+#00000000000
0:P(S,=0)00000

0 = (10, 141, 00,01, P00, P11) (14)

23



gb 2 dbobobooooooon

0000000000000000000000000000000
0000000000000)0000000000000:X,0000
000000000000000000000:A(¢) (00000000
00000000000000)00000+000000000000
0000000 000000000000000000000000
Neftci(1982) 000000000
00000000000000000000000000000000
000000000000000 (CPIO0DO0O0)000000000
000000000000000000000000000000000
00000000000000000000000000

(00ooo)

T=00000000000O0DODOODOOODOOOOOODOOO0OO
Uooobobood IxOoooooooo
goooboob:xy0bogbbooboboboboboooo

Fe(Xy) goooobooooooooob Xooooooooo
Fd(Xt) goooobooooooooob Xooooooooo
fe(Xy) ooooobooooooooob Xoobooboobo
fd(Xt) ooooobooooooooob Xoobooboobo

00O0f#) 000 f()000000000000000000000
00000000000000000000 (0000000000
(A®))(000D0)0000000000 (A0D00OO00D0O00O00)0

At) = P(Tx = t|Tx >t — 1) (15)

D00 000000MIODOOO0OMNE)(0000000)0ME#) (00
00000)000000000000000000000000000
afuliufalaluln

Xé(t) + T=00000000000T=t—-10000000
oooboooo0 Tr=to0boboboboboooon

Ad(t) : T'=00000000000T=¢t-10000000
gboooog r=tggoooooboobgo

0000000OANy) 00000000000 0DO0O0OODODOUO0OO0
()00 O00000O0O00OO0OO000DOUOODOOODODOODOOODOOO

24



00000 WeibulllOOOOO ODOOOOOOOOOoOOODOODOOD
gooobD 1200000000000 00000000000O00O0O0O
ggabobooobobboboboobobobboboooboboabg
ggoboboboooobbabooooobobbooobooobboob d
goooboooboboooboooboobobooooboooyg
o0ooooo0(l—-(Doboooo)DboooooooOopoooooo
gbguobbogbooooboooboooboo

)\(t):{ya(t—IZ—i—l)al, t>12 (16)

ya, t <12

(Sequential Probability Recursion 0 00 0)

fO000ANOO0D0ODDO0D0O0000O00O00O00O0O0 (Sequential Prob-
ability Recursion0 000 0)000000O0O

oboobotobobbodx,00b00cogb toboobobon
000000 (D0O0OD0000UUDOODO)OO:

;] = P(Tx < t|&) (17)

gobobooooooobboobboboboboooboobbn:
I'000000000DoDoooo0ooon
HfDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

I = P(Tx <tla) (18)
P(Tx <t,i)
P(Tx < t,@y) + P(Tx > 1, %)

O000PA,B)JDA00 BOOOOOODOODOODODOOOOOOO
ubdoubooougbbooobooougbooboboooan

P(Tx <t,a) = P(@|Tx <t)P(Tx <1) (19)

P(Tx > t,%) = P(&|Tx > t)P(Tx > t) (20)

000 (19)(20) O Xe(8), f4(X,), f4X,) 0000000000 0000
000

P(#|Tx <t) = fUXy) (21)
P@|Tx >t) = f9(Xy) (22)
P(Tx <t) = L +X(8)(1 - 107 ) (23)
P(Tx >t) = (1= )(1—=X(t)) (24)

25



000O0(19)0 (24)000000000000000

{07 + X() (1 - 102 )} AUXY)

P _
= T e - )% + (- 1) = N

26



00 3: Dynamic Marcov Switching Factor 0000000

O0000O0DODODOODODynamic Marcov Switching Factor O O
00000 Kim and Nelson (1999)0 0 0000000000000 OO
000000000 Kim and Nelson(1999) 0004000000000
0000000000000 0000o0oooooogoooooooog
Oo00ooooooooogooo

(00O000)

Y, (i=1,2,3,4):000000000) (0000000000)
¢,:0000 40000000000)(0000000000)
S,:0000(0oo0oooooooooooooo0,10D)
we 2 Sy 000
€+ ~ N(0,0%) (i.i.d)
wg ~ N(0,1) (e4.d.)
00000000 X, 0000 AX,0000(00A¢ =¢— 1)
DDDDDDDDDDDDDDDDDDDDDD(DDDtDDDDDD
O00000e000O0O0DODOOODOOOODOOODOOON)
ye = Ay Aya s, Aya s, Aya)
Y(Acy, Aci_1, Aci_a, Acy_3)

€1,t5 €24, €3¢ 64,7:)

¢ =
e =

— ¢
€& = (61,757 €245 €3t 64,75)

(00O0000000)

A(4,4), B1(4,4), B»(4,4)000000000000000¢1, ¢2, po, 1
ooooooooooo

(1)00000
yi = Acy + ey (1)

(b)OODODOO
O(L)Acy = ¢(L)ps +wi (2)
e = Bie_ 1+ Be o+ ¢ (3)

(0D00O0¢(L)=10¢10 — ¢2L?)
(cD0OO00D0OO0OO0OOO0DOOODOOOO

pe = pio + 1Sy (1 > 0,5 € {0,1}) (4)
PriS;=108_1=1]=p,Pr[S;=0| Si.1=0]=g¢ (5)

27



00000000000000000000000000000000
000000000000000000000000000000000
00 (MCMCO) 0000 0Kim and Nelson (1999) 0 0 010000 0 0 0
000000000000 200000000000000000000
0000000000000000050000000000000

28



gobn

1]

O0000000000DO (2001) 00000000 ODOOOOOO
gboooboobmooooooooboooosrooooooo
goooooo.

0000 (1992)00000000000000000000000
000000 40000 pp.25-60

O00000000ooo (0000000000000 0ODGODOOO
GhbrPOOOOOUOOODODOODOODODOOODDOOOOOOD
O Working Paper 00-15

0000000000 (2000)0000000000000000OO
OO0O0DOoDDbO0O00O00D0O Working Paper 01-13.

0000 (200)0 0000000000000 00OOOOOOO0OO0O
Ub00mMmoooooooooogooosrgoooooooooo
god

000000000000 (200) 000000000000
0000 (19920 000000019920 200

0000 (19950 000000019950 800

0000 (19990000000 (19990 70)0
0000000 (1976)0 0000019760 8,9,1200
0000000 (1980)0 0000019800 100
000000000 (1985)00000019850 2,3,500
000000000 (1986)0 0000019860 900
000000000 (1987)00000019870 1000
000000000 (1990)0 0000019900 24,500

0000 (2001)” Analysis of Japanese Business Cycle with Marcov
Switching Model”00 180000000000 O0O0OO

000000000 (20010 00000000DOO0ODOOOOO0O—
goobbbbooooobotbooobooooooooooo
00 Working Paper (forthcoming)

29



[18]

[19]

22]

[27]

0000 (2001) 00 00000000O0OCOO0OOOOODOOOO
0000000000 (forthcoming)

000000000 (2001) 000000000000 DOOOOOO
goobbobomoboobobobooboogsroboboonoon
gboobooogoo.

0000 (1998)0 00000000 :Sequential Probability Recur-
sionJ00MOOOOOOOOOO 170 40 pp.3-13.

0000000000000 (1992) 0000=00000000
uoob——>oobbobob—0uoobbtboouobbiboo 450
pp-28-50.

Artis, Michel J., R. C. Bladen-Hovell, Denise R. Osborn, Graham
Smith and W. Zhang (1995), “Predicting Turning Points in the
UK Inflation Cycle,” Economic Journal, No.105, September, pp.
1145-1164.

Chin,Dan. ,John Geweke and Preston Miller (2000), “Predicting
Turning Points.” Federal Reserve Bank of Minneapolis Reserch
Department Staff Report 267.

Diebold,Francis X., Glennn D. Rudebusch and Daniel E. Sichel
(1991), “Further Evidence on Business Cycle Duration Depen-
dence,” Federal Reserve Bank of Philadelphia,Economic Research
Department Working Paper 91-11.

Diebold,Francis X. and Glennn D. Rudebusch (1989), “Scoring the
Leading Indicators,” Journal of Business, Vol. 62, pp.369-391.

Engel,Charles and James D.Hamilton (1990), “Long Swings in the
Dollar: Are They in the Data and Do Markets Know It7,” Amer-
ican Economic Review, Vol. 80, No.4, pp.689-713.

Fukuda,Shin-ichi and Takashi Onodera (2001), “A New Compos-
ite Index of Coincident Economic Indicators in Japan: How Can
We Improve the Forecast Performance?,” CIRJE Discussion Paper
2001-CF-101.

Hamilton,James D. (1989), “A New Approach to the Economic
Analysis of Nonstationary Time Series and the Business Cycle,”
Econometrica, Vol.57, No.2, March, pp.357-384.

30



[29]

[30]

[31]

33]

[34]

[35]

[37]

Hamilton, James D. (1990), “Analysis of Time Seies Subject to
Changes in Regime,” Journal of Econometrics, Vol.45(1-2),pp.39-
70.

Kaufman,S. (2000), “Measuring Business Cycles with a Dynamic
Markov Switching Factor Model: An Assesment using Baysian
Simulation Methods,” Econometrics Journal, Vol.3, pp.39-65.

Kim,Chang-Jin. and Nelson, Charles R. (1999), State-space Models
with Regime Switching: Classical and Gibbs-Sampling Approaches
with Applications, The MIT Press.

McCallum, Bennet T., and Nelson, Edward (1997), “An Optimiz-
ing LS-LM Specification for Monetary Policy and Business Cycle
Analysis,” National Bureau FEconomic Research Working Paper,

No. 5875.

Neftci, Salih N. (1982), “Optimal Prediction of Cyclical Down-
turns,” Journal of Economic Dynamics and Control, Vol. 4, pp.
225-241.

Orphanides, Athansios and Simon van Norden (1999), “The Relia-
bility of Output Gap Estimates in Real Time,” Boad of Governers
of the Federal Reserve System, Finance and Economic Discussion
Series: 99/38.

Rudebusch, Glenn D. and Svensson, Lars E. O. (1998), “Policy
Rules for Inflation Targeting,” National Bureau of Economic Re-
search Working Paper, No. 6512.

Stock,James H. and Mark W. Watson (1989), “New Indexs of Co-
incident and Leading Indicators,” in O.J.Blanchard and S.Fischer
eds., NBER Macroeconomics Annual 1989, MIT Press Cambridge,
MA, Vol. 4, pp. 351-393.

Stock,James H. and Mark W. Watson (1991), “A Probability
Model of the Coincident Economic Indicators,” in K.Lahiri and
G.H.Moore, eds., Leading Economic Indicators: New Approches

and Forecasting Records, Cambridge University Press, New York,
NY, pp.63-85.

31



[38]

Stock,James H. and Mark W. Watson (1993), “A procedure for
Predicting Recession s with Leading Indicators: Econometric Is-
sues and Recent Experiences,” in J.H.Stock and M.W.Watson,
eds., Business Cycles, Indicators, and Forecasting, University of
Chicago Press, Chicago, 1L, pp.95-156.

Stock,James H. and Mark W. Watson (1998), “Diffusion Indexes,”
NBER working paper series, No. 6702.

Watanabe, Toshiaki (2001) “Measuring Business Cycle Turning
oints in Japan with a Dynamic Markov Switching Factor Model,”

mimeo.

32



0.24
0.19 A
0.14 A
0.09 A
0.04 A
-0.01 T ——

70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00
(¢ 1CPI(C )
( 2

12

Q)

1. t-1 «C )

2. t,t+l,...,t+12 t «C )

3.t t+12 0.4% ( )




1.2

0.6

0.4

0.2 -

o| U )

-0.2

E-

—

70717273747576777879808182838485868788899091929394959697989900

( )Hami Iton(1990)



@

1971.
1972.
1974.
1975.
1976.
1978.
1979.
1983.
1984.
1986.
1990.
1994.
1997.
1999.

01
01
05
06
06
10
12
03
10
08
07
12
04
12

(

)

n/a
40
25
42
58
69

81

n/a

41

40

53

41

100

12

13

28

39

22

53

3D

n/a
28
12
14
19
47

28

27.8
15.9

)

1970.
1971.
1973.
1975.
1977.
1977.
1980.
1983.
1985.
1986.
1991.
1993.
1997.
1999.
1999.

07
12
11
03
01
10
02
02
06
11
02
10
03
04
12

40

38

37

64

68

73

39

31

64

45

83

66

17

16

36

17

32

25

23

22

28

28

51

O




( )
X11
1-71 72-100
NEFTCI

SNA
1 o o
2 o o
3 o o
4 (30 -) o o
5 o o
6 ( ) log o o (
7 ( ) log o o ( )
8 ( ) log o o ( )
9 ( ) o ( )
10 ( ) log o o ( )
11 ( ) log o o ( )
12 ( ) o ( )
13 ( ) o ( )
14 ¢ ) o o ¢ )
15 « ) o o «c )
16 ( ) o o ( )
17 ( ) o o (
18 ( ) o o ¢ )
19 ( ) o o (
20 log o o
21 ( ) log o o
22 ( ) o o
23 ( ) log o o ()
24 ( ) log o o ¢ )
25 ( ) log o o ¢ )
26 ¢ ) log o o ¢ )
27 () log o o ()
28 « ) log o o ¢ )
29 ( ) log o o ¢ )
30 ( ) log o o ¢ )
31 log o o ( )
32 @Go -) log o o
33 ( ) log o o
34 log o o
35 log o o
36 log o o
37 log o o
38 ( ) log o o
39 WPI ( ) log o o WPI
40 WPI ( ) log o o WPI
41 o o
42 log o o
43 log o o
44 log o o



45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100 GDP

ANANAAAAAAAAAAAAAAAAA

~AAA

[eNeNeRwRwRwlwilwilwle\

~

~AA

DI
DI

(HP

DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI

o o/

o o/ o/ A o o/

o o/

o o/

o o/

log
log
log
log
log
log
log
log
log

log
log
log
log
log
log

o

o O O

O O O O O O O O O

O O 0O OO0 O0OO0OO0OO0OO0OO0ODO0OO0ODO0OO0OO0o0OO0OO0OO0O0

O O O O O O O O

O O O OO O OO O0OO0OO0OO0OO0OO0OO0OO0OO0OO0

O O O O O O O

O O O O OO OO O0OO0OO0OO0OO0OO0OO0oOO0OO0OO0

O O O O O O O

GDP

Y YY)

OO0 0O0oO0oOoo

DI
DI

DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI




() 1970 1 -2000 12

( 2000 12 )

20 71 7 58 73 1
23-25 711 60 70 2
26-28 73 4 63,65,67 1. 70 4
41 711 69-71 C.1 73 4
45 72 1 76-78 72 6
56 71 1 79-92 74 6
57 73 2




N
I

1 DI 5.34 -49.6 DI -5.67 -91.1
2 DI 5.16 -52.9 DI -5.27 -94.0
3 * -6.14  -54.6 * -5.14  -98.7
4 DI 5.81 -54.6 * -5.03 -100.3
5 WPI x* 4.83 -61.3 ( -4.18 -101.6
6 * 5.95 -62.0 -3.62 -102.0
7 x* 5.54  -62.3 ( * -4.12 -102.6
8 DI 5.24 -62.8 DI 4.35 -102.8
9 WPI ol 4.40 -65.2 DI 4.42 -102.9
10 ** -5.28 -66.0 * -3.58 -103.3
11 * 5.10 -66.2 * 4.64 -104.1
12 GDP 4.95 -66.5 **  -4.35 -104.9
13 ol 3.89 -70.9 DI 4.05 -105.0
14 xx 4.23 -72.5 ( * -3.96 -105.3
15 WPI + 4.06 -73.1 -3.54 -107.5
16 ol 4.03 -73.5 DI 3.90 -107.5
17 * 3.53 -76.1 ** -3.41 -108.6
18 2.93 -77.5 DI 3.65 -108.8
19 x* 3.22 -77.9 DI -3.37 -109.6
20 D.I. 2.73  -79.0 DI -3.39 -109.7
21 WPI + 2.51 -79.8 ** -3.16 -110.5
22 x* 2.34  -80.3 DI -3.03 -110.9
23 ( 2.18 -80.8 D.1. -3.01 -111.0
24 2.03 -81.0 WP1 + -2.52 -111.6
25 DI -1.99 -81.1 -2.71 -111.9
26 + 1.42  -82.2 GDP -2.65 -112.0
27 DI -1.39 -82.2 DI -2.58 -112.2
28 DI -1.31 -82.3 WP1 + -2.50 -112.5
29 * 1.23 -82.4 DI -2.32 -113.0
30 ( ol 1.21 -82.4 D.1. -2.30 -113.1
31 DI 1.15  -82.5 ** 0 -2.29 -113.1
32 ( 1.05 -82.6 -1.96 -113.8
33 D.I. 1.01  -82.7 -1.91 -113.9
34 + -0.96  -82.7 D1 -1.73  -114.2
35 DI 0.92 -82.7 WP1 ** -1.68 -114.3
36 ol 0.90 -82.8 xx 1.69 -114.3
37 + 0.84 -82.8 + -1.60 -114.3
38 * 0.64 -83.0 ( ** o -1.67 -114.4
39 DI 0.64 -83.0 + -1.44 -114.7
40 ( ) * 0.57 -83.0 ** -1.35 -114.8
) *: + (
ok - ()



( )
Z- Z-
1 DI 6.05 -71.0 DI 6.18  -41.8
2 WPl *%  6.03 -75.9 C.1 -5.36  -44.6
3 DI 6.75 -78.4 ) * -5.97 -44.8
4 *  §.27 -81.6 DI -6.60  -47.4
5 DI 6.70 -81.8 -6.28  -58.1
6 GDP 6.36 -83.3 -6.15  -58.5
7 *  -6.47 -83.3 DI -5.88  -58.5
8 DI 6.29 -84.2 DI -5.85  -58.9
9 *%  _6.38 -84.9 DI 6.39 -60.3
10 * 6.11  -86.2 DI 5.23  -63.8
11 * 552  -00.2 ( ) -6.07  -63.8
12 WPl *% 538 -91.0 ( ) * 553  -63.9
13 ( * 5.39  -96.1 DI 6.15 -64.8
14 * 534 -96.1 ( ) * -5.48 -66.9
15 *  4.82 -100.2 DI 5.11 -67.8
16 *% 4,91 -100.2 ( ) *  -4.91 -67.9
17 DI -4.76  -101.7 ( ) -4.93  -67.9
18 WPl + 4.48 -101.8 D.1. -5.28  -68.3
19 ( 4.53 -102.5 * 554 -69.9
20 4.40 -103.7  GDP -4.96  -70.1
21 *%  4.23 -103.9 *% 550 -70.5
22 DI -3.98  -104.1 ( ) -5.38  -70.7
23 DI 4.28 -104.1 * 528 -71.1
24 4.24 -104.3 * 513 -71.2
25 DI -4.13 -104.5 DI 4.97  -71.4
26 DI -4.15 -104.8 -5.26  -73.0
27 DI 4.13 -104.8 DI 4.44  -73.6
28 4.06 -105.1 -4.42  -73.7
29 D.1. 4.02 -105.1 *  _4.40 -73.8
30 DI 4.05 -105.2 C.1. -4.40  -75.5
31 D. 1 3.78 -105.3 *  _4.44  -75.9
32 DI 4.03 -105.3 D. 1 -4.63  -77.1
33 DI -3.93  -105.5 -4.37  -77.1
34 *% 3,90 -105.6 -4.35  -78.2
35 ( ) ** 3.77 -105.6 ( )y * 411 -79.2
36 *%  3.74 -106.2 * 414 -79.7
37 3.76 -106.3 D. 1 -4.02  -79.9
38 WPI + 3.66 -106.4 ( ) ~4.05  -80.0
39 3.49 -107.4 ( ) 3.81 -81.0
40 3.48  -107.6 DI -3.89  -81.1
) *: + )
Hok - ()



— M~ M
— 00 O
o OO
LI I |

I
~< o™
O - O
O O O
I I I

X X

~
(]

o
O ©O© O
o<t <t
<P WO WO
| | |
< <o
™ «— O
10 ©

X

(]
(]
—I AN M

-101.6

-4.18

4.83 -61.3

**

4 WPI

o o
AN N
o o
—
I I
AN O
o m
Q_u4

(]
o N
A D
O O
I I
L o
[o22AS)
o <

X
X X

o

=
Lo ©

-102.9

4.42
4.64

5.10 -66.2

4.95

*

-104.1

*

-66.5

8 GDP

-41.8

-6.18

-71.0

6.05

DI

©O© 0« O M
<SS O0oOoOMm
< S W00 oo
I I I I I I
O~ 000 MmM
M OO NOOMAN
FH e
X
)
(]
(]
-\
(&) ()
O OMANAN
LD O MO O
N~ N~ 00 0O 0 O
I I I | I I
NN~ O AN
OMN~NANM AW
© O O© O oL
X X X
X X X X
(]
— o
o ()]
= (&)
ANM T O O~

-63.8

-6.07

(

5.38 -91.0

*x

)

*k -

)

(



AIC

D
Z- Z-
~0.39% 1.407 ~2.847  -3.060
DI 0.156 3.798 DI -0.051  -2.501
* 0.040 4.616 * -0.001  -2.706
* 0.001 2.997 * 0.029 4.900
GDP 0.000 2.390
AIC 0.502 AIC 0.884
( =0) 60 ( =0) 123
( =1) 60 ( =1) 60
120 183
€))
Z- Z-
~1.418 4.913 10.684 2.189
DI 0.084 3.685 DI -0.241  -4.598
*ok 0.053 4.228 C.1. -0.221  -3.836
GDP 0.000 3.802
*ok 0.040 1.439
AIC 0.521 AIC 0.433
( =0) 118 ( =0) 62
( =1) 60 ( =1) 67
178 129
( 1 12 1:
( 2 fa )



@12 )

1.2
()
1 ﬁrv F
0.8 - : ' '
0.6 " —
' N
0.4 ' 8101 ——
X y
0.2 ! 3
) ‘ v
0 T T T T T T T T T T T T T T T T T T T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 )

12 )
1.2
()
1r il F ST
g ;
0.8 | i S
™y
0.6 |
0.4 | : E
0.2 + | |
0 T T T T T T T T T T T T T T T T T T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 )

( )2000 9



10

(0.5) C )
)
1971.01 D)
1972.01
1974.05
1975.06 -6 -11
1976.06 -11 -5
1978.10 -10 -27
1979.12 -9 -8
1983.03 -3 -22
1984.10 -13 0
1986.08 -5 -5
1990.07 -14 -15
1994.12 -19 -24
1997.04 -14 -13
1999.12 )
10 10
0-10 5 4
0-11 6 5
0-12 6 5
0-13 7 6
0-14 9 6
-10.40 ~13.00
4.86 8.99

© ) (10-14 )



¢ 1

by+b ot

S.E. S.E.

-4.358 1.443 -4.423 1.216
0.059 0.056 0.049 0.046

[ T™

N -
=}
N -




12)

11
€Y

1.9 (12 )

0.6 - ] L ] ;

0.2 - -
- IR
0 ] , ! a i I

74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

)

1.9 (12 )

0.8 A

0.61]:: i

py 2

0.4 ]
."/-
oo |V /
Loy
v ' ,
ey r Nd

] A : ' i
' ' L ' L ! .l
0 T T T T T T T

74 7576 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

( )2000 9 )

(

(

)

)



13

S.E.

0.012 0.013
1.388 0.371
S.E.

0.021 0.026
1.423 0.473

- m ta 1
S.E.

0.062 0.075
1.057 0.451
S.E.

0.092 0.121
0.991 0.522

it




14)

(SPR)

50%

(a)
(b)

13

A-B+C-D

NN O0O OO0 OO LWOLWLOLWLWLWLWLWLWLWLWLWw

OO A cdcrdcd Nc—ANNANANNO v v v o

DOITT O OO OTOOONOONOOMOMmMOMOOMmO™m

Ocrd " NANANANNATAMMOANNNOANMNOANANNOANNANANM

TH OO OO OVOLHOOVOVOVOVOVOVOVLOHTOLOLO LWL O

X
~ ~ X
~ A~ AN AN x X
¥ ~ % X
x o~
*
N\, NN
-~ N, N\,
-
. -~
P )
2 N\
X X ¥
X % ¥ X ¥ O00000000O0O00O
T AP bbb dAddddddddddd—ddG98

)

(

*k -



15)

(SPR)

50%

(a)
(b)

13

A-B+C-D

O~ 0O LOLLOWOWOWOWOWOWOLWOLWLWLWLWLWLWLWw

A A A A NN N A A NNNANN AN A A A

LITITOHOOOOVOLNOTMULOMMULOHOMS M

OANANTLOOMUOOLOOLOMOANTANANSANLL A AN

T OO OO OO OO OOIHOOOLH O ML

)**
**
**

NN

**

DI
DI
DI

)

(

*k -



(SPR)

1.2

0.8 -

0.6 1

0.4 1

0.2 1

O T

717273747576 7778798

0818

2 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

1.2

0.8 1

0.6 -

0.4 1

0.2

0

717273747576 77787

9808

182 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

)
1
0
(
)
1
0
(
(
1:
0:
)

16



0

0

(SPR) G (

717273747576 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

)
1
0
| ]
(
()
1
0
| ]
(
(
1:
0:
)

17



( 19

(0.5) C )
)
Cl Cl
1972.01 3 0
1974.05 -5 -14
1975.06 11 7 2 1
1976.06 2 4 -7 4
1978.10 -4 -7 -8 -11
1979.12 0 -2 0 -2
1983.03 -6 -17 -20 -23
1984.10 -9 -4 -8 -2
1986.08 6 5 0 4
1990.07 -5 -26 3 -26
1994.12 -5 21 -10 -23
1997.04 -12 -18 -27 -24
12 10 12 10
:0-10 7 3 7 2
-0-11 7 3 7 3
:0-12 8 3 7 3
:0-13 8 3 7 3
:0-14 8 3 8 3
-2.00 ~7.90 -7.42 -10.20
6.56 11.86 9.32 12.61
(D © ) (10-14 )
( 2 ci cl



CPI( )
15 ( )
1 T 1 T ¢ ? T 1 T
— | I— | I | I— L
C ) I
[ L \ 1|

0.5

0 T T T T T T T T T T T T

78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

1 (2001)
0.85
C i
] N

1 1

———— —— L
0.8 ( ) i
0.75 - I
0.7 - I
0.65 - |
0-6 T T T T T T T T T T T T T

88 89 90 91 92 93 94 95 96 97 98 99 00 O1

(

(

)

)

( ,
1: ,
0: )
( ,
1: ,
0: )
CPI( )
( ,
1: )
0: )
( ,
1: )
0: )



( 20

2
( )
0.45
r ] ] L ') ] ] !
I_' L] L] L] : L] : B O
0.4 - ’_\ ( ) L
0
0.35 |
0.3 -
B ( )
1: ,
- 0: )
0.25 i —_—
L ( )
1: ,
i 0: )
0.2

77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 ( )
«C 3

(1995 =100)
115

110

105 -

100 A

95

90 -

85

77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 ( )
QY
«C 2



21

(- )
1980.04 1979.12 1980.02 4 2
1982.11 1983.03 1983.02 -4 -3
1985.06 1984.10 1985.06 8 0
1986.12 1986.08 1986.11 4 1
1991.04 1990.07 1991.02 9 2
1994.02 1994.12 1993.10 -10 4
1997.06 1997.04 1997.03 2 3
1999.02 1999.04 -2
2000.09 ( )
2001.03
7 8
2 3
0 0
1.86 0.88
6.74 2.42
) (0 12



	概　要
	１　はじめに――目的、構成、要旨
	２　物価変動の転換点の識別
	３　物価変動の転換点の予測
	４　むすびにかえて
	補論１：マルコフ・スイッチング・モデルの推計式
	補論２：ネフチ・モデルの推計方法
	補論３： Dynamic Marcov Switching Factorモデルの推計式
	参考文献
	（図表１～５)
	(図表６～10)
	(図表11～15)
	(図表16～21）

