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(12)0 ~(18) 0000000000000 000000000000 ago, Xope 000000000000 (12) ~
(15) 00000 ayo, S1jo, Y10, Ao 000000000000000000 k0000000000 (17),(18) 000
ayy, L0 00000000000000 ar_qjt—1, eqpees D00 (12) ~ (15) 00000 are_1, See-1, Yefe—1s Freoa
000000 (17)0 (18) 00000 ay, % 00000000000000y,410 Fp—1 00 % 0000000
00000000000

000000 (12) ~(18) 00000000000000000000000000000000000000000
000000000000000000000000000000000000000 (GLS)000000000020
00000000000 00000000000000000000000000000000000000000
0000000000 (0000000000000000000000000000000000000000000
00000000000000000000000000000)000000000000000000000000
0D0000000000000000000000000000000000000000000000000000
0DO0oo00ooon

gg (12) 0 (18) 000000000000 0000DD0O00000D0D00000000000000KalmanO000000000000DOO
0000000000000 oooooOooOoobOO0o0bo0ooo0o0oO0o000ooDo0o0o0oooDo0o00ooDo0oooooOo0ooOooOOooOooDooonD
oooooo

00000o0oooOooO00o0obO0o0oobOOobOo0o0oO0obOo0o0oo0oOooOo00ooO0oDOo00oO0oOoO0Oo0ooO0ooOoOooOooDooDoOooOoooOoon
ooooooooooono

Hopoooo ¢y 0OOOOO (yt—yt|t_1)DDDDDDDDDDD @)t gooooooooooo

2000000 Te=1I,e; =0,R=00000 (12) 000 (18)000000000000000000 (recursive least squares) 0 0
00000000 I, 0 kxkOOOODODDODOODOOOOOOOOODtO (¢=k%,---,7)000000000D00000O0O0O0OOODOOOO
00o000o0o00oooooOo0o0oO0bO0o00oo0o0o0oooDo0o0ooOo0o0o0ooOo0o0o00oo00oooOooDooOOooDoOooD +oDoooOOoooOoo
00000¢:000000000000000000 (weight) 0000000 ¢t000000000D0O0D0O0O00000O00OOODODODOOOO
0000000000000000000000000000000D0000000D00000000000000 Harvey (1981, 1990) 0000
000000000000000000 GLSO0D00000000 Sant (1977), Chow (1983) DOOODODO

0000000000000 0000000000000000000000000000000000000000000000000000
00o0Do00oO0o0oOOoOobooOooooooooooag




1.3.3 000000 (DOOo0O)

0000000000000 000000000000000000000O030000000 (Anderson and Moore
(1979), OO (1983), Harvey (1989) )0 00O OO0

000 (fixed-point) 0O0O0OO0O:

G, t=1,2,- 0000 A000000000
0000 (fixed-lag) DOODOOO:

aeyr, t=1,2--T—L 0000 LOO0000OO
0000 (fixed-interval) 000000

agr, t=1,2-T 0000 70000

oijbobooboobooboobooboooooooooboooboobooooboooobooboobooobooboobooDg
goooooooboobooobooboobbooooobooboooboobooboobboobobooonoo
goooobooobooboooboobooboooboobooobooboobboboobbooboooboo
000000000000000000000000000000000000000O00D0000M 00000000
googobooobooooboo

E(at|QT):at|T, t=TT-1,---,1

1.310,132000000000000000000000O000O0OO0OOOODOOODOODOODOOODODOO
gbooobooobooon

Plas—1[0r) :/Pmt, e 1]97)da
:/P(Ozt|QT)P(OZt_1|O[t, QT)dO[t

:/PmtmT)P(at_uat, Qu_1)don

P(Oét—l, at|Qt—1)
=P Q d
/ (Oét| T) P(at|Qt—1) (077

Pla: Q) Plas|oai -
=P<at_1|9t-1>/ : tz'a(fim(t_tl')t Lo, t=TT-1-1 (19)

000000000000000000000000000000000Kitagawa (1987), Harvey (1989) 00000
00000000000000000 (10)00 (1) 00000000000 P(ar—1|Q%-1), P(as|%_,) 000000
000000 P(oglar—y) 0000000 Play|Qr) 00 Pay_1|Qr) 000000000000000000000
000 (19 0000000000000000000000000 7T0000000000000000 70000
0000000000000000000000000000000 (10)~(11)0000000000000000
000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000 (backward recursion) 00000000
0000000000000 0000000000000000000000000000000000000000
000000 ¢0000000000 Q0 ¢000000 « 000000000000000000000000
00000000000000000000000000000000D000000000000000000000
000000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000O0000000000000
00000

“Oopopoo0o0000000000000000000000JAnderson and Moore (1979), 00 (1983), Harvey (1990) 0000000
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00000000o00o0oo0o0oOo0o0o0oOOoU0o0oOO0o0oOUoO0oOOoUoO (199000 ok OOOODO
gbooobooobooobooobooboo

Ci1 = Et—1|t—1TtIEt_|t1_1 (20)
a1y = tp—1j—1 + Cr_1(ayr — ayje—1) (21)
Yiar :Et—1|t—1+ct—1(2t|T_Et|t—1)ctl_1a t=TT7T-1,--,1 (22)

ooobooooobooooobooooooooboooooooooon ¥, 000o0oo0oo %, 00000
000 (2000000 €, 00000000000 Sy, Sectje—1, Ciot, @rje—1, G—1jt—1, Sty arr 000 (21) O
0 (22) 000000 S_yr 0 a_yy 00000000000000000 (12) ~ (18) 0000 areet, Sepe1, e,
Sep (t=1,2,--,7) 000000000 (20) ~(22) 00000 ayp, Syr (t=7,7—1,---,1) 000000000
goodgoooobobooooobooooooob bbbt UoU o
(backward recursive algorithm) 0000000

00o0ooo0oo0ooo0 Thy=I,e=0,R,=00000000000000 (12)~(18)OD0DD0OODOOODO
0000000000000 00000o000000o0000000oD0o00oUoOooOOOR20)~(22)0000000
O00oooo0ooooo0ooooo0ooooo0oooo 0000000000000 ey 00000 Xy 000
000000000 700000000000O00DO0O0OO (OLS) 0D0O00DO0OUOOO0O0DOOOO0O0

0000000000000, 00000o00,0000000000000000DOooOooOoOg (7), (10) ~ (11),
(19)0000000000000000000000000 (8) ~ (9), (12) ~ (18), (20) ~ (22) D 200000000
dooobooooogosooobooooooboboooooooobobgoDoooooooDooobOUobDooDoooOoo
gooobooobooooooooobbbooob bbb bbb oo
goooobooobbooobboobbboobbdoboob bbb o0
goodooobooboboobooboobbotbdoddooooob bbb bbb U o
0000000000000000000000000000000000000000Y0000000000000
0, 0000gdoo,0bgbobfobo 3000000000000 oboobooooo0oooooboobobooOon

1.4 JO0O0b0O0OOOO0OoO0oObOOooooooon

1.3000000000000,0000000,00000000000O00000O0O0DOOOOOOOOO (12)
0 ~(18)|:||:||:||:||:||:||:||:||:||:||:||:||:||:||:||:||:|DDDDDDDDDDDDDDDDDDDDD16DDDDDDDDDD
goooboooobobobob bbb oo oooooo
000 (Anderson and Moore (1979), Kitagawa (1987), Harvey (1989) ) 0000000000 (Cooley (1977), Harvey
(1981), Diderrich (1985), Fomby, Hill and Johnson (1988) )OO D OO DO OOOO (OO (1983), Burridge and Wallis
(1988) ) DO0O0D0OOO 3000000000 DO0ODOOO0ODOOOOOOOUDOODOOUDOOUOOODOOOO
oo ob oo b oL bbb oo b oooOooo
doddobooooooooooooooooo 2000000000000 00oOoDOoDoOooDooOooooDooooOooa
000000 (Anderson and Moore (1979), OO (1983), Chow (1983), Brockwell and Davis (1987) )00 00000
00 (Sant (1977), Chow (1983) ) 00 DD00DO00DOO0

gobooooooobooooob oo bbb oooooooooooon

OopoOo0o0000000000000000000000000000000000000000000000000000000D000000
000000 0o0oOoOoooOooooooooon

¥opooDo000,000000000000000000000 0 Jazwinski (1970), Anderson and Moore (1979), O 0 (1983), Harvey
(1989) D0 OO0D0OO0O0O0O0DOOOOOOOOOOOOO (DODODOO0OOOOOO0)00(7)00 (199 00000000000000000O00OD0
0000000000000 0000000000D000000000000000DD0DD00000000000000 (8),(9)00000000
(2000 ~(22)00000000000000000000O0ODOOO
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1.4.1 0O00O0OO00OO

(10) 0, (11) 000D000000000000000000000000 (12)~(18) 0000000000000
P(ao|Q%) 0000 &, 7 00000000 Ploy|Q%_1), P(ay|2) 000000000000000 P(ay_1]Q_1) O
00 a;-11t-1, 00 % _4;-, 000000000kx 100000000 ¢000 00 00000 P(x)000

000000 Pe)=®(x—p, ¥)00000000000000

B — g1, B) = (2)7 |5 exp(— g (e — )2z - p)

000000000 0o0o0o0oOon Plw—1@—) 0000DO0O0DOOOOOOO

Plog_1|Q—1) = ®(apm1 — appp—1, Sio1)e=1)
D000 o 000 Pladari) O Plag|%_,) 0000000

Platai—1) = ®(ap — Trap—1 — cr, RiQeR_y)
Plag|Q-1) = ®lay — a1, Xyj1-1)

goooooooooooooooooooooooooo (10)[]
Plarl—i) = [ Plardac)Plac-@)dar-
goooogogog
Plag|Q-1) = ®(ar — agje—1, Zeje—1)

Plo|ag—1) Pog—1|Qe—1)dee 1

=®(ay — Tyas_1jp—1 — ¢, TiSem1p—1T] + RiQuRy)

= /@(Oét — Ty — ¢, RiQiRy) ®(o—1 — az_1je—1, Spoqje—1)dap—y

00001 0000000000004 000000000000000 2000 100000000Y01000 4

00o000oo0o0ooo0ooooOo (12)0,(13) 0000000 oooooo
gbooobooobooon

P(at|Qt) = q)(at — G|t Et|t)

__ Plyelae) P(ae]Q 1)
/P(yt|at)P(at|Qt_1)dat

q)(yt — Zyoy — dy, SthSD q)(at — At|t—1, Et|t—1)

/q)(yt — Zyay — dy, SthSQ q)(at — Q¢le—1, Et|t—1)dat
= ®(ar — ape—1 — ke(Yr — Yrje—1), Seje—1 — ke Fope—1kf)
dooooolroooooooooz200o0o0
/P(yt|at)P(at|Qt—1)dat :/P(yt, at|Qt—1)dat

= P(yt|Qt—1)
= @(yt — Yt|t-1, Ft|t—1)

P(yt|at)P(at|Qt—1) = <I>(3/t — Ziay — dy, SthSD q)(at — QA¢|t-1, Et|t—1)

= q)<04t — G¢jg—1 — k’t(yt - yt|t—1), Et|t—1 - ktFt|t—1k£) q)(yt = Yelt-1, Ft|t—1)

ODoo000000000000000000000000 (1967) DOOODODO

12

(23)



O00000o0o0o0oOo(23)00 2000000000000000 2000 20000000000000

Yelt—1 = Zeagje—1 + di
Fyio1= Zt2t|t—1Zt/ + Sy H, S]
ke = Et|t—1Zt/Ft|_t1—1

good
00o0o0o0o0oo0o0o0ooOoUo0oOOoUo0DoOoUoOOoOOoOD (IMHyDoO (1 ooUoOoooo

000000 0000O000000O000000000000000000D0000000000000000000
0000000000000000000000000000000¥0000000000000 o0y 0000
00000 Pley, w|%_,) 000000000000000000000000Y000 Q,.,0000000000
000000 Plary, y|Q%_1) O

(at) N (at|t—1) ( Et|t—1 Et|t—1Zt/)
Ye Yelt—1 ’ Zt2t|t—1 Ft|t—1
0000000000000 300000000000 P(alye, Q1) O

Qg ~ N(at|t—1 - k’t(yt - yt|t—1), Et|t—1 - ktFt|t—1kt)

000000000000 k =%y 1ZF;", 0000000000 Par|Q) O ar ~ N(ay, Yy) 0000000
0000000000000 00000000000000

Al = Q¢|t—1 — k’t(yt - yt|t—1)

Et|t = Et|t—1 - ktFt|t—1kt

00000000000
0000000000000000020000000000000000000000000000000000
00200000000000000000000000000000000000000000 (10) ~ (11) 00 (12)
~(18) 000000000
00 20000000000000000000000000000000000000000000

1.4.2 0000

00000 (12), (13) 0000000000000 00O0O000O0O000O0O00DO0OO00O0OUDOOOOUD
gboogobooobooobooobobooboo

180 0poO00000000 ap,m 0000000 oy 0000000000000000000 o, t=1,---,7,0000000000000
DOooOoO0O0OO0OO0O0OO0OO0O0OO0O0OOOOOO
1°0QQO0o0o000000000g o e, t=1,.---,7,000000000200000000000 ¢ 000000000
20NQpOO0000000000000000000000000000000

E(ae|Q—1) = ayp—1 = Trayp_1 + ct
E(ye|Q—1) = yeje—1 = Zeage—1 + de

go0o0oboo0ooooooooboooooooo

E((O‘t - at|t—1)(o‘t - at|t—1)/|Qt—1): Y1
E((Z/t = Yee—1 ) (ae — at|t—1)/|Qt—1): Z
E((O‘t - at|t—1)(o‘t - at|t—1)/|Qt—1): ZtEg|t—1
E((Z/t - Z/t|t—1)(1/t - yt|t—1)/|Qt—1): Ft|t—1

ooooooooo
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o 00000D00D000D0 a4y 0000 ¢ OO0000O0O0DODOODOOODOODNO
ap = age-1 + & (24)

0000 E(&|Q-1) =0, Var(&|Q—1) =%, 00000000000
0000000000 00000o0o0O0OU (24 00000200000000000000

Yt = Zyag + dy + Seey

at|t—1:at—€t
O00000oooooooooo0000ooooooooooo0o000oooooDooooooDoOooOoOoOooon
oooooodo -, 00000000000000D00 % 00000000, 0000 a1 0 (¢(—1)00000
0Q_,000000000000000000 (priorinformation) 0000000000000 0D00OOO (sample
information, 00000 ¢+ 0000)00002000000000 «0000000D0O0t00O000OOOO0OOO

00 o, 000000000 O0O%O
002000000000000000000

()= (e (0 ) () .

gobogobooboobboobbooboobooboooboooboo

(St 0 ) (Q) (SthS£ 0 )
Var =
( 0 —Ix/) \& 0 Yije—1

0oooooooooooooDoD (GLS) 000000 00000 @ D00D0O0D0DOO00O00O0O

— -1 -
(5 ) e )
tlt t 1k 0 She—1 I t ok 0 -1 aylr—1

= (ZU(SeHS) ™ 2o+ 35,2 ) 7 (ZU(SeHuS) ™ (e — de) + Z i ele-1)

tlt—1

oog at|t|:||:||:| EtltDD

Et|t = (Zt’(SthSé)_th + Et_|t1—1)_1
= Yipem1 — Sepe—1 24 (L Sgpp-1 2, + Sthsé)_lztEﬂt—l
= Yijeo1 — ki(ZeSepe—1 Z{ + S H S ki

:Et|t—1_ktFt|t—1k£
000000000 200000)0000000 1(000000O0)000000O0OO0O0O0O 4O
_ 1 —1
kt—ztlt—lthﬂt—l

googobooan

gooo0ooo0o0o0oooooOoOO000o00O0nD H,4000000O0O0D0OOOOOOODOOOO H=000O
OO0 (25) 00000000000000000D00000000D00O000O00O00 Theil (1971) 00000000
ooooooO0 H,=000000 (12)0 ~(18§) D0000DO0O0DOU0DOO0OOODOOOOODOOOOODOOOOO
ooooooOooooogono Hy=00 12200 ARMAOOOOOOOOOODOOODOOODOOOODOO

21DDDDDDDDDDDDJOhnStOH(1972)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0 0 O Diderrich (1985), Harvey (1981) 00 00O

14



1.4.3 000000000

00000000000 oo00oooOo0oO0UoO000oOo0OUoOOo0oDOo0oODoOoOOOooDOoOoooOO (12),
(13 bo00o00DO0DO0O00 (2)0000 t—)YOOOODODOODOODOOOOODOOUODOODDOOODOOOOO
gooooboooboo

pooooooooooooooon « 0000000000000000000

ag)r = Agaz_1jp—1 + Breg + Dydy +

ay 000 Q00000 oo 000000000000 O0O00DO0O0O0OOODOOOOOOOOOOOOO200000
O0ae 0000000000000 @, 00000000 a;q,—, 000000 ¢,d,yp 00000000000
O0e 00000000D000000000 Ay, By, Dy, , 00000e, =0, —ay 00000000000

€t = oy — Atat—1|t—1 — Biey — Dydy — kv
= (Trog—1+ ¢+ Remy) — Ar(oe—1 — e4—1) — Brer — Dedy — by (Zt(TtOZt—1 +or+ Reme) +di + Sth)
=Arer 1+ (T — At — ke ZiTi) o1 + (Ie — By — ke Zy)ee — (Dy + ke )dy + (I — ke Z¢ ) Reny — ki Sty

googoboooboooboooboboobbobobooboobo

oy = Ty 1 + ¢ + Ry
Ap_1|t—1 = Q¢g—1 — €¢—1
Yt = Zeay +dy + Sy
= Zi(Tioe—1 + et + Reme) + de + Siee
@ 00000000000 . O000000000000DO0DOO0ODOOODOO
T — A — k2,1, =0
Iy — B —kZ; =0
Dy +k =0

00o0000D0DO00ooooooog A, B, D, 00000000000 e, 00DO0O0OD0DODOOOOOOO
er = (I — ke Ze)(Trer—1 + Reme) — keSies

ooooo kL O0O0O00D0DOOOD e 00D0OD0OO0O0ODOODOD ,OOODOO etcq,m,ee DODDOOOOOODOOOO
e 000 (e, 0¢t000000 Q000000 X, 00000000000)0D0

Et|t = (Ik — ktZt)(EEt_Ht_lﬂ + RtQth)(Ik — k’tZt)/ + ktSthS£k£
= (Ik — ktZt)Eﬂt—l(Ik — k’tZt)/ + ktSthS£k£

ooog k O
m:2m44@11 00 O00F -1 = ZeSee12{ + Sy HeS; 000 O

0000000000000 k00000 (00000 k 000)0 S(kf) — (k) 0000000000000
0000000 (00 (1983))00000 Syu(k) 00 %, 0 k£, 000000000000000000000000
000 a1 =Tar1p-1+¢ 00000000000000

agje = Q-1 + ke (Yo — Zrage—1 — dy)
Et|t = Et|t—1 - ktFt|t—1k£

oooooOob0ooboO0ooo0ooO00ooo0ooo0oobo0oo0o00ooo000nDg, OO0 @ D0D00O0D0O0OO0OO0O0
gboooboooboooboobobobbooboob
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0000000000000000000000000000000000000000000000000000
00000 3000000000000000014.1000000000000000000001.4.20,1.4300
0000000000000000000014300000000000000000000000 (1)00 (2)00
00000000000 ¢, 0000000000000000000000000O0O0OOO0O000000000
000220

0000000000000 é00000000000000O000D ¢00000000O000DOO0ODOOOO
()00 (2) 00 Z, de, Se, He, T, e, R, Q: 0 6 0000000000 ¢ 00000000000000000
arkpe, @, ey J00000000000000000000000000000100000001.2100000
00000000000000000000 60 (6)0 ¢, ROOOOOO

1.5 Jooboooogoboobooooon

J0o000d0o0ooDU0ooDod0ooDO00ooUo0oU0oDOo0o0oU0ooU0ooOoDO0oOooDO0ooooOooooon
J0o0000o0o0oDU0o0DO00o0d0ooU0o0odooU0o00U0o0ooDO0oO0ooDOooooooOooOooOoonog
00o00oo0o0o0ooO0o0o0o0ooUoo0o0oUoOoU0o0oOo0o0ooDoUo0ooDoOooDoOooO (HWoo ()0
00o00o0o0oo00o0o0oo00 (0bo0 ¢)O00D00000000O0O0000DO0O00D0DDO0OOonDo
ooooooodo

0000000000000 0000000000000 (maximum likelihood estimation) 000000000
(likelihood) D0 O0O0O0ODOODO0OU00OU0ODOOOOOOODODOOOOUOODOOOOOOOUODOOODOOOOOO
0000000000141 0000000000000 0000000000O00OOODOOOOODOODOOODOO0
ooooooooooooao

000000000000 0000D0000 (innovation form) 000000

T
P(yr,yr—1, -, y1) = Plyr|Qr-1)P(yr—-11Qr_2) - - - P(y2|y1) P(1) = H P(y:]Q:-1) (26)
t=1
D000 P(y) = Pu|Q) 0000000P(w|?-_1)0 (11) 0000000000000000000

P(yt|Qt—1) = /P(yt|at)P(at|Qt—1)dat

0000000000000000000000000000 P(y|Q-1) 0000 yjs—1 = Zetse—1 +de, 00 Fyjp_q =
ZSup1Zl+ S H,S, 00000000000000

P(yt|Qt—1) = q)(yt — Yt|t-1, Ft|t—1)

_g _1 1 _
=(2m)” 2 |Ft|t—1| B exp(—§(yt - yt|t—1)/Ft|t1_1(yt - yt|t—1))

0000000O000o00o0o0o0oooUD (26)0J0000000O000DO0DO0O0O0OOO0OODODOOOOO
googooo

T
log(P(yr,yr—-1,--+ 1)) = > _log(®(yr — vejr—1, Fije—1))
t=1

Ty T 1 &
=5 log(27) — Elog |Ft|t_1|—§ Z(yt — yt|t—1)/Ft|_t1_1(yt — Ye|t—1) (27)

t=1
Zi,dy, Se, Hi, Ty, e, Ry, Q, 00000000 ¢0000000000 (27) 0000000 00000000000
0000 00000000000 DO00O000O0O0000 (simple grid search), 0000000 (scoring method)
goooogboooboboobooobooooob bbb bbb boDbo O
gooobbooobooooooooobooobdoob bbb bobbobbobbboobDbooo g
00o0o000o0o0ooooooOo00oUoOoUooDOoOO0O (12)0 ~(18) 0000000000000 0OO0OO0OO00
22DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBurridgeandWaHis(1988),Harvey(1989)DDDDDD
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D0000000000000000000000000 a, Sepe, aepe—1, Srpy 00000000000000000
goobobooooooooobobb oo b bbb bbb oooooooooboog

O00o0oooo0oooooooooooo0ooooooooooong ye—1, Fie—1 O (12) ~(18) OOODO
oo oo oo bbb ooooobooooon
000 (27) 0000000000 0000DO0O0OD

gobooooboobbooob oo oo bbb b oobb oo bUooa
doodoboooooooooobooooooooooooooooooooonD FMOODODOOOOoooOoooooo
000 Qp ={wn1, v»,--,yr} 0000000000000 DO0OO0OOOOOOO0OOOOOOO (FMOOOODOOO
000000 300)000oUo000odg e, t=1,2,---, 7, 00000000 Q@ 0000000O0OOOOOO
O (0Ooooo at|T,Et|T)DDDDDDDDDDDDDDD FM OOOOOOOOOODODOODODOOOOOoOoooa
0000000000000 0o00o0oO0o00o0oLO0o00o00000o0o0OUO0DoO0oUDOOOO (DDOo00O0O (20) ~
(22) 0000000000000 0)00000000000(),(5)000000000000000000000 o2,
ROOODDOOOO FM OOOOODDODOOOODDODOOODODODOOOODODOODODOOOODOOOOO0ObOOoOoOooooboooo
00000000000000000000000000000000000000000 FEM OOO0O0DO0O00 o2,
ROODOOOOODOOOOOODOOOOOOODOOOOOOODOODOOOOOOO ¢, ROOD0O00O0OO00O000O0
do000d0dDoDoo00o0oooooo0oDonoooo00o0ooDOonoo0o0OooOooDOnOoOShumway and Stoffer
(1982), Watson and Engle (1983), Tanizaki (1989) 000D 0O00U0O0O0 FM 0DO0O0D0OOOOODOOOOOOOO
EM 00000000 O00ODOOOODempster, Laird and Rubin (1977), Rund (1991) 0000000

ooooooooooUooooOoooo (110), 00000000 (120),000000000 (1.30),0000
oooooo0ooo0o0ooD (140),00000000000000 (1bO0)0DO0ODOOOOOOODOOOO,
gooooobo, 0o ooobobob o000 b oo OoooOon
0000000 (ap, %) 00000000000 (¢ 0U0OO0DO0O0DOODOO0OOODOOOOODOOOOODOOOOO
goboooobooooooooboooob oo oo oo oo b oo oooon
doo0doo0doDodoo0odoDodoDooooooOooooooOOoooOOoooDOoD 000D O0OO0ODODOODOOOOODOO
0000000000o0o00o0o0o0ooOoo0oUooo (26)J0000000O00O0OOOOOODOOOOOOO
goboooobooooobooobboob oo oo b oo b oo uooobDoooOooo
00o00o0o0o0o0o0ooUo0 1000000000000 00o0oDO0o0o0o0DO0O0o0O0 o0 )oooooo
0000000000 ¢?0 ROODODDOOO0OOOO0O0O0O0OO0 ROOOOOOOOOODOODOOOOOOOOOOOO
doodoooooooooboooooooooooobooooooooooboon0 ROOODODOOOoOoOoooooo
goooooood

2 bgobboobobbuoobtud —hbuobouob —

ddddooooooobo sO0oooooboOooOoODOOODOODOODO0000D00DODOoooODOooooOooOOO
O00000000000193600 Keynes (1936) 0000000000000 O0O00O0DO0OOODOODOOOOOO
goboooobooooooobbooobb oo bbb oo b oo boDooOoon
gobooooboooboooobbobb oo oo bbb oo b oo ooOoon
00000 Duesenberry (1949), Modigliani and Brumberg (1954), Friedman (1957) 00 0000000000000
0000 (relative income hypothesis), DO0D0O000O00O0O (life cycle hypothesis), 0000 OO (permanent income
hypothesis) 0 0000000000000 DOOSidrauski (1967), Hall (1978), Stockman (1981) DO0O0O000O0O00OO
agoood

0000000000000 000 KeynesOOOOO (DOO0DDOO0OO0OOOOODOOOOOOO)DOOODOOODO
oo
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21 0OOOOI

00000000000000000000D00000000D00000D0O (OLS),0000=000000 (C-0)2,
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e Time-varying Parameter Model
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