ooooooooo/monn/2000. 9

Joboodoootdd
Joooogdug

ooa O

O O
gd
IDDD

ooooooooooooooooooooooooooooooono
ooooooooooooooooooooooooooooooooon
ooooooooooooooooooooooooooooooooonn
ooooooooooooooooooooooooooooooooonn
oooooooooooooooooooooooooooooooonon
ooooooooooooooooooooooooooooooooonn
ooooooooooooooooooooooooooooooooon
oooooooooooooooooooooooooooooooonn
oooooooooooooooooooooooooooooooonn
ooooooooooooooooooooooooooooooooon
oooooiooooooooooooooooooooooooooon
ooooooooooooooooooooooooooooooonson
oooooooooooooooooooooooooooz220ooonoon
ooooooooooooooooooooooooooooooooon
ooooooooooooooooooooooooooooooooonn
oooooooooooooooooooooooooooooooonn
ooooooooooooooon

oboooooooobooboboboooooboon

gooobooooooooooooooooooooooboooooooboOoooooooOoooo
ooooooooooooooooooobooooooobo0oOooooooOoooooooOoOooo
ooooooooooooooooooooooooooooooOooooooobocOoOooooooan
ocoboooooooooOoOoOoOooooOoOO0OO0O0O0OOOOOO0OO0O0ObOOOOO0OOO0OOCOOOO
ocoo0o0o0ooooboO0oOoOoO0ooooOoO0oOoO0OoooOOOoO0OO0OoooOooOoOn0o

0000000000000000000O000E-mail: hayashi@e.u-tokyo.ac.jp0]

145



1. 0o0od

ggooooobbobobbobobooooooooobobbooboboboboodguaadada
gbooboobobbobooboooboobooobooboboboaoonoo
ggoooooboobbbboboooooooooobooboobbbooooooo
oboobobooooooboboooobooboboooobobobOobon
gogoouobobobobododoogoooobbbooooooooobododa
gooboooooboboooooooooooooobobboooooooooon
goobooobbbboooooooooboboobbobbooooooooooooboo
obooboooboooboooooobooboooboooobooobooooo
guobboooboobbouoboooboooboooboooboaobn
gboboooooogooooobbobooooooooooobooobooooog
0000000000000 00000000000000000000000
oboobooobooobooboooboooboobooobooobooooo
gogoboobobobboogoooooobooobobbbtboggoooooooobon
goobooobobboooooooooooooboobobbooooooooooboon
goboobooboobooboobobbobbooboo
gobooobooobooobobooboobooobobooboobooobDbon
gooboobobbbooooooooobobooboobbbouogooooooboo
gooboooooboboooooooooooooobobboooooooooobon
goobooObobbbooooooooobooboobobbbooooooooooboo
oboobooooboobooboooboooboobooobooobooooo
gooboobobobbooooooooobooobbbbouogooooooobon
goobooobobboooooooooooooobobboooooooooobon
goobooObobbbooooooooobooobbobbbooooooooooDoo
ooboboooboboooooboooboobooooboooobooobooboo
gooboobobbbooooooooobooooboobbbouogoooooooboobon
goobooobobbooooooooooooobobobbooooooooooboon
ooo
goosbooooobogoboooboboooobobooooobobooooon
goooooboboboboooooooooboobobooooooooboobobooa
gbobooobobooboboooboboooboooboboooboobooooobooo
goobooObobbbo0oooooooooboobbbboooooooooon
O00000ooouoooooloooooon»ooobbbbooooon
gobbooobbooobboobbooobobosbooobooboooobooonn
gboboooboboobbooobboobobooilooobooooooboooon

100000000000 000000O0O0O000O00O019300000

146 oooo /20009



oooooooooooooooooooond

gobobooboooboobooboobooboo
obO0de0D0OO0ODOOO0O0O0ODODOODOOO0ODODOODOOODODOODOOODOD
ggbobooobbooobbuooobbooobbooolgoobobooaon
gobobooboobooboooboooboooboobooboobooboboboaon
gogbobooobbooobbooobbbooooboooobboilbbooon
gboooooboboooboobomoooboboooooboboooobooo
gbobobboobooboobooboobuoobooboboboboboboan
goboboobooboobooobooobooobooboobooboobooobon
gobobooboobooboobooboobooboobooboboboon
O000O000O0000O00b0O00bOO0OO0OHamiltonD 1997000000000
gbobobboobooboobooboobuooboobooboobooboo
gobobOoboobooboooboobooobooboobooboobobooan
gobigobobooobobbooobbooobbooobbooobboooon
gboooooboboooogoobobooooboobooooboboooooooo
goo
O1o0obobooooobOoboobooobOoboooboooesognoooon
goboboobooboobooboob3gooooooobooboboboon
gboooogoboboooogobibooogbobooooobobooogoooo
0oobooboo0o0ooboo0oooobbooooboDbi1e9bonboonon
002%0 0 0000001DObDOobDOooDgooDo2nbobonooooonoonog
gobobooboobooboobooboobooboobooboboboon
ooboobo0ooboob20gbogoo3aoooobooooooooon
goboboboobooboobooboobooboobobobooboboan
oboooooboobooooobobooooboboooogDb9roogooo
goboboooboooboo
ob0oboooobooboooobobobooobor/wmoboooooboooboon
obooo0obooboooobooboboobobobbo2000000obOooDooo
gobobOobooboobooobooobooboobooboobooboboboan
gogbobooobbooobbooo3sggobobooobobooobobooon
obooo0obo40Db000000DbO0OD0OO0OO0O0ODOOObO0OODbODOOnOO
gogbobooobooobboooboboobbooobbuooobboooaa
rfOb0b0o0ooooboboooouoooboboooooooboooboooooobooobooon
goboboOosgobooboobo0oboobeboobooboobobboon
oboooogobooboooogooboooooooboboooooboboooooooo
gobobbooboboobooboobooboobooboboboboboboboon
ooooogorvoooobooosoooooboobooooobooooogoo

147



01 do0bobooboobooobooooo

[ B sl i s e m B B B = S = = Sl B n B B s B B B B = == = i B B B e B e M

1v/8/666T
1¥7/,/666T
17/9/666T
Iv/S/666T
17/7/666T
17/€/666T
17/2/666T
I7/1/666T
17/CT/866T
17/TT/866T
17/0T/866T
17/6/866T
177/8/866T
1v/,/866T
17/9/866T
17/G/866T
Iv/7/866T
1v/€/866T
17/¢/866T
17/1/866T
1V/CT/L66T
v/TT/L66T
{17/0T/L66T
1v/6/,66T
1v/8/,66T
17/L/L66T
17/9/,.66T
1v/S/.66T
17/v/L66T
1v/€/1.66T
1v/2/L66T
1v/1/,66T
VIZT/966T
VITT/966T
{17/0T/966T
17/6/966T
17/8/966T
1v/./1966T
17/9/966T
17/G/966T
1V/7/966T
1v7/€/966T
17/¢/966T

1

1

maiinsin sl aiis s s iie s ii==1

100

O

goooooo

L S e B N |

O

20

VIT/966T

0

U2 0dboooogoobgooo

0 o0 D---EIIIDIZIIZIISEIIZIIZIDDDD[I‘

O
11v/8/666T
1v/L/666T
11v/9/666T
11¥/S/666T
v/v/666T
1v/E/666T
11v/2/666T
v/T/666T
Ov/CT/866T
1Ov/T1/866T
O0v/0T/866T
11¥/6/866T
1v/8/8661
1v/L/866T
1v/9/8661
11¥/G/866T
Av/vI866T
1v/€/866T
1v/2/8661
v/T/866T
Ov/cT/L66T
Ov/TT/L66T
1Ov/0T/L66T
11v/6/.66T
v/8/.66T
v/L/L66T
v/9/.66T
v/S/L66T
AviviL66T
v/E/L66T
v/c/L66T
v/T/L66T
1 VIC1/966T
1 VIT1/966T
1Ov/0T/966T
1¥/6/966T
1v/8/9661T
1v/L/966T
1v/9/9661T
1v/G/966T
[1v/7/966T
1v/E/966T
[17/2/966T

L

L

100

oobooooobooo

V/T/966T
o

148 oooo /20009



oooooooooooooooooooond

. ooboboggoad

gbbooboobooobogbooboobuooboobobobooboboa
000000000000000000000

gioooooooboooboboooon

gboboboooboooboooboobooboobooboobooboobooa
goboboobooboobooboobuooboboboobleobboboso
gbooooooooobooooooboboooooboboooooboobooobogoboo
gobobboobooboobooboobuoobuoobobboobboboan
oboboooob00o0obREQUOOOOOOODODODOOOOODOtOOooOoOO
gpobbbbboooorbobtobbbbooooooobbbboOCcuMBAL DO
goooogoo

CUMBAL,; =¢;R;+6,R, + MR 010

goboooobbdcobtobbooouooonooonibooobon
ggddtdguoouooobooboobobtooooooibooooooooooboo
oootooooOoO0oO0oO0OO0OO0OOcOOOOOOOOOOOOOOODODOBOOO0OO0
gToboobooboobooboboobobooboobooboboobooobo

CUMBAL ; 2 REQ 020

gooobooboobooboobuoobooboobooobobobboboo
gboooooboboooogoobobooooobobooooooboooogoboo
gobobboobooboobooboobuooboobobboobboboan
gobobooboobobooboooboooboooboobooboobooboboboon
oobobooobobooobbooobobooobbooobbooobbogoo
goboobboooboooooooorooooooooooooooooon
gboooooboobooooooboboomoobooboobomooooogooboo
gobobooboooboooboobooobooboobobooboboboboon
goboboobooboobooboobooboobobobobboboon
obmoooooobooboooboobooboooobobooobooobooboooo
gbobobboobooboobooboobuooboobuoboboboboboan

2000000000C0C0O00O000COCOOOOOOOOOOOOOOOOOOOOO2000030160000
ooo0o0o0oooooOo0O0o0oO0ooobOoOoO0oOoO0OooOoOOOO0Oz2000mOoOO0

149



goboooooobooboo

Oo00ooOooDoOocAsHOOOOOOOoOoOoOoOFrIsCALOOOOOoooooo
OPERUDIO0O0O0OO0ODODOODOOOOOODODLODOOOOOObLOODO
o

CASH, + FISCAL, + OPER =R-R._; 030

0000°00000000CASH,0FISCAL, 00000000000000000
0500000000000ECASH,0EFISCAL, 000000000 CASH,D
FISCAL, 000000000005000000000000000000000
10000000000000000000000000200000000000
0000000000000000000000‘“00000000 t00000
0500000 CASH,OFISCAL, 000000000 ECAH,,,0 EFISCAL,,, 000
000000000
000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
00000000D0000CPODOO0DNONDNONOONONONDNOONONDNDNONO0NOO
0000000000000000000000000000000MO00000
000000000000000000000M000MO0000000000
00000000MO00MI000300000Ms0000000000000
0000000000300000000000000000000000000
0000000000t000000000000 OPEROODDOONONOOODO
0000000000000 000000000000000000000000
0000000000000000000000009020000000000
0D000000MO000030000000MM00009030000110000
00000000000000MO0000030M0000012010000000
000000000000000000000000000000300000

3 0000200003016000000000000000000O00O0O0O0OOOOOOOOOOOO0O000O0O
000o00oobob00ooon AsCALOO0OR-R,00O000000O0O0O0O000O0OODOOOODO
0booobbOrROD20000301500000000000000000000O0O 0200003016000
gododoo0ooooooooooooooooOoOoOOOOOO0OCOOOObOOOOObO2000000M0€00
gooooooO0ooooOooOoooooOoO0O0oO0OOoO0OoOooobooOobO00O0O0oO0oO00oobooooOoOo0O0
pgoooooo0o0o0o0oO0O0oOooooOoO0O0O000000O0O0OOOO0O0O00000O0BOOOOOOO
0000000bO00b0O000ORO200003015000000000000000000O000OO00O
poooooOoooooOoooooo

4000010906020 00000000000580000000005,76100000000000000
goOoO0zo000301600000000000000C0O000O0O0O0OCOCO

150 oooo 20009



oooooooooooooooooooond

00°0000000t000000000000000000040000000
ooogd

OPER, = OPER,, 000000000000000000
+ OPER;, oooooooo
+ OPER,, oooooooon 040
+ OPERj, oooooooo

gooobobboboooooos3posoooooonioooobobbooooo
gboooooboooobobooogobobooobooboooobobo

20004

000000000000000000000000000000000000
00MO00000000000000000000000000000000
00000t000000000000000000000000000 calendar
days0 0mO 0000 mO

m=00000000000t0000b0o0o0b0o0obo0obooon

=C+Cyq + IIHCr os0o

ooodooobogbooooooooooooodonooooooooogon
vdoooodoooodooboooooooooooodddm,, Oooodg
uot+igooooboboooobooboboooboboooobooooboboonDe
000000000(REQ-CUMBAL)m ,,000000000000000C000O00O
gboooooboboooogobobooooobobooooobobooooooo
oo0o0o0odoooo0o0ooddoooRrROO0OO0O0O00CUMBAL,O =CUMBAL,_; +
cROUODOOOOOOOOOsO0O0O0000000000000000moOonn
000000000O0o0ooo’o

5 DDDDDDDDDDDDDDDDDDDCUMBALtDREQDDDDDDDDDDDDDDDDDDDDD
gooooobooowgronpoooooooooO0ooooooooooooO0o0o0oOoOoooboobooooo
oooooooooooosoooooooooboOoboOoOobobo0oonoooooooonoooooooon
gooooo0dzoe0000300600000

6 0000000000000 O0O000O0O0O0OOOOOOO0O0O0O0O0O0O0O0OOOOODOOOOOOO0O0
goo0O00O00b0O0OO0O0O00000O000O20000301600000000000000000000O0O

7O0o00o00oOooooO0TOoO0oOoOoDOOOm,=0000Me000000000000OO0DOOO0OOOO
0Mm1z0000oooooooon

151



REQ - (CUMBAL,_, +R)

Ot00o000000000 =R, — (I m 0en
t+1

RODOoooooobooooooooboboooooodiooo ROOO
oo0o0oo0o0oooboo0oooo0o00oon ECASHOEFISCALODOOOOO0O
oboooob3oooooobooooobooon

n
RmERt_1+ECASHt+EFISCALt+ZJOPERH (n=1,2,3) 070
i=

O0O0CUMBALOOOOOcOOCUMBAL, 0 0000000O0O0O0O0O0O0O0O
ooo000oooobo0o0odooROCUMBALODOOOOOOOOOOOOMOIO
gboooooboobooooogoon

REQ - (CUMBAL,_, +GR )
Zy=0t00000n0000000000 =R, - M0
t+1

0s8o

ggoooooooooobooboboooobobobobbbbobooooooooa
£, 000000000000000000000000000000

goobooooobooooboooobooooboooobooooo
CUMBAL, Um OOOOOoooOoOooooooooo

m,=m,+ ¢, CUMBAL, = CUMBAL,_;+ ¢R 0on

oooooooodz, o

my 1
Zu= 5 R ——mm(REQ - CUMBAL,_,)

m, n _ 1 _
(Rt_1+ECASHt+ EFISCALt+IZOOPERt) m(REQ CUMBALt_l)

= My +1
01000
0000 t+100000300000000000000000000
= (R, + CASH_+ +OPER
Znt™ Mg | -2 ASH, _;+FISCAL 1 t-1
n
+ M (ECASHt+ EFISCALt+zOPERt> 01100
Me+1 =0

1

—m(REQ—CUMBALt_Z)

152 oooo /20009



oooooooooooooooooooond

goobobooboobooboobooboobooboobooboboo
gboooogboboooogooboboooobobooooobobooooooboo
ggbbooobbooobbooobbooobbooobobboooboga
gboooooboobooboobobooobooboboeoboon

REQ - CUMBAL, _,

000000 =R, — i m 0120
t

oobobooobooobooooboboobooobobeboboboobooooboo
gobobooboobmooobobobooboobooboobuoobooobo

3. bb0bbboooooouobobobobbuoog

oboov7voboobOoo0oobobOooooboboooboobooboobobooDbOoon
O0OECASHOEFISCALO OO OOOOODOOODOOOoDOOooObOoobooobgooo
gbobobooobooobooboobooobobobooboooboooobon

oooddodooooooooodooooooootooooooon Y, oo
od YteDDDDDDDDSDDDDDDDDDDDDDDDYt_lDDDDDDD
EII]DDI:II:II]DDYteDDDDDDDDDDYteDDDDDDD t-1 000400
goo Yt_l—Yf_lljDDI:II]DDDDDDDDDDDDDDDDDDDDDDDD
gooobooobgon

gooooobooooboobooon

UCASH, = CASH,~ ECASH, , UFISCAL, = FISCAL,~ EFISCAL, 0130

O00000003000000UCASHOUFISCALD ODOODOOO190 0000
oboobooooobgoDbeenz2ni1200bobooooooboobgooooo
gobobOobooboooboooboooboooboobooboobooboooan
gobobooboorespiot2300gnuooboobooboooboboon
gboooogboboooogoboboooobooooooboboooogooboo
obooos3sgoooboobooobooboboooooboobooobooobooooo
goboobboooboooooobboobooooboobooooooboobo2go
sdoooooooooooooooooooonono ERSCALODDOO00005
gboooogboboooogoboooooobobooooobooobooooboo
gboooooboboooobooboboooboboooobobom

UCASH, DUFISCAL,LDOO0000000000000000000010000
0000000010 000000Db0b0Oob0OuUCAsHO 02300 0ooooono
OO0D0O0O00OUFICALO 100000000 -0.080000t000270000
oo0o0O0oO00oOo200000b0O00b0Oo00bDOo0O0bDO0OOnLjung-Boxd

153



U3 0oboobooooboobo

gooo

30

20

-10

—>oooooo------ goooo

OO 0000000 Ly O B O
AT T T T T T s T s s s
s e e e e e e S e e e e e e e e e e TS e e e e e e e e e e s e e
ANOITITOL O~ T NANODITOWLON~NDDOOOS TNAdNOITITOWLONDODOO O N4
NN NS S S-S ddd I S L I ISl ddd S s SSS S sssddd S
© © © © O© © OV OO FT GG NENEMNSENSENENNENENNTIRIRK 00000 ®O0O0DH G g DO
DDDDDDODDDDDHTHIDHDDDDDDDODODHIHHDDDODDNDODOOODHH DD
DDA DD OO O
AddAddddddddddddddddddAdddAdAAAAAAAAAA A A A
OO0 UCASH, UFISCALO DO OOO4d

gooogoog QU 120 o
UCASH 0.23 61.60

[0 0.0360 0 p=0.0%00
— 0 0.098 11.60

0 0.0360 0 p=2.2%0 0

000000000199%601040001999020120000000000007670000000000
obooooooobooooboobopbobOO0O0obOOObOOOOOOO0DDOOObOOOQUOOOO

goboo0o1r00000o0000o0o00d

Q1200 0000000000000 0O0D0OOO01I00000000000

UCASHO OODOOUFISCALOODOOOOOOoOooOooooooooooooDo
oooobobobobooobogoobobooooobobooooboboboooogoo

obooooooo

8 Ljung-Boxd QU 00O OO OO O Hayashil 20000Chapter 20 0 O O

154 oooo /20009




oooooooooooooooooooond

4. oo ogoooooo

g4002000000000DO0OO0O0O0O0OODOOOODLOODOOODOOOsOOO
n=13000000000000000000019%02012000000000O
gobobooobbooobbooobbboobobboooobbooomoon
oboooogboboooigrbpo2roogbobooooooboobooooooon
obobooobooboobooobooboboobobob2bgboobooobOooooo
obooooOroiogoopooooobooboooooogoeesoonooon
gobobooobbooobbooobbboooboboooobboooooson
goobObOoooooobboo2c0bb0O00o0oooobDbOO0oooooooDn
oboooooboooobobobooooobobomoboooooobobooon
gobobooobooboobooobobo200oooobooobooobooooo
gobobooboobosoobooobooboobooboobooboooo
gboooogboboooogobobooooobobooooobobooogooboo
gobobboobboobooboobuoobuooboobuoboboobobobab
ooooo0ooobOoDoboooboobobooooobeen2p12o0gooon
gobobooobbooobboshbbooobbooobbooobbooon

U4 0000000

oooo

40

35

30

25

20

15

OO OO OO OO0 A O I
T T Y T T S I S S S S T S S S S S ST IS TSI STSISTSTSISISTS S
\\\\\\\\\\ S I IIIIIIIIIIINIIIIIIIINIIIZI
AN MOMTLON~N00dNTNOTBWLWONO0D S dNJTNOITOLON®OD O 3 N4
S SIS IS Sl ddd I S Il IS ldddd s SsSs s s S ddd TS
© ©©©©OOOOFTBSBSNENNNNNNNNITRIRO®O®0®D®DDND0D0D0D0FTH I DD
DDDODDDDODDRHHIDHDDDDDOD DD HHHDDDODODDODODODRHGH D DO
D DD DD DD DDDDDDDDDDDHDHDDDDDDDOOODDAHH DO
R R B B R B R B TR O O O I O O O O B T O O R T O I O O B R O B R A T O I I O |

155




goboboobooboobooboobobobooboboon

gboooogoboboooobobooooboboooooobooogooDo
gobobboobooboobooboobuooboobooboobobooan
0070000000000000000000000000°0

05 dobooooooobooobooo

Boooooor

,,,,,,,,,,,,,,,,,,, Ooooooogh---

ipooooooooon

gooooobooooboobobooooobobobooooboooo

Znt:I‘lIO'H'pl Zn,t—l

m my
-H‘U?'(mtil ECAS‘lt) +l,l13-(mt+1EF|$ALt>

Mi-1

+l,U4-<

'H,UG' (| 1t _BENCH,[ )

Mg .
Mies UCASl—Ll) +Ps ( My +lUFISCALt_l)

+;-MARCH,+Wg-MARCH,_,+Wo-SEPT, + 10" SEPT, _;

900000000000000000 Fenmand 19930 0000

156 oooo /20009

01400




oooooooooooooooooooond

000000000000000000mO020000000000000000
2z, 000000000 t0000000080000000100000000000
00000000ECASH, O EFISCALOUCASH, ,0 UFISCAL,_,0 0000000
00000000000 00000000i, 000900000000000%0
BENCHOODOOODOOD t000000000000000000000000
00000000019980 90100 0 00 0.5%0 19990 20 120 0 0 0 0.25%(T]
MARCH, 0 0t0300000010000000000000000000SEPT,09
0000000000000000000000000000000000000
00000000000000000000Z_,000000000000000
0 0 00 ECASHO EFISCALO UCASHO UFISCALO m/m,,, O m,_,/m,,, OO
000000000000 MU00000000000000000000000
00000000000000000000000000000000000000
0000000000000000000001%00000000014000000
0000000000000000000000000000000000000
0ooo
0000000000000200000000000000000000000
1.0000000199601040001999020120000000400000000
000000000000000000000000000000 019970110
270000020000000000
2.000000003000000000000000000000000000
000000000000000000000000000000000000
0000D00000000000000000000000000000
Opooled OLSO OO OODOO00O0DO0D0DODODOOD*N 00000000
0000000 Breusch-GodfreyD 00 000050 000000%0020000
000000000000000000000000000000000100
0000000000000000.0600013000000000000000
0000000000
3200000000000000000000000000000000000
000000000000000000000yw,0000000000000
000000000000000000000000000000000000
000000D000000000000

10 00000000000000O0O0000CO0O0000000000000000OOO0O0O0O0O0BDO
poooooOoO0oOoO0O000000O0o0obooooOoOO0OO0O0O0O0000000O00OOooOoOoOoOOO7OO
go0000sedflo00110000012000001000200030000000000000000
ooooooi, 00000009000 000

11 0 0 O O Hayashil 20000Chapter 50 O 0 O

12 Breusch-Godfreyd 0 0 000 00 00O O O O HayashiO 20000Chapter 20 O 0 O

157



6000z 0000 QGT

02 O000OObOOoOooooog
010 PooledOLSO OO OO

SECEEE
opogUBOooom oooooom 90000000 | p2 ZEE;ZWDD
ooog UO000 W U000 ecasy | erscac | PHOE L OOV nanmgl ucasH | uFiscaL |oooomoooo odreyt

0D a0 | 00000 UCASH | UFISCAL | oo I ———
0Da00000000000000000
s | 1008/1/a0 0.930 | -0.002101| -0.002401 | -0.0440 | -0.0160 | 0.0490] . . . ogs | 2570
Oo O | 00.02000|00.0047(T0/0 0.0017CT| 0 0.035011 | 00.025001 | 00,0110 0 p=0.0%0]
4o | 199TAV2I0H 9930 | -0.00370| -0.00250 | -0.0510 | -0.0140 | 0.0470 | 0.0840 | -0.0290] . ogs | 2520
n=420 | §0,020010|0 0.0047C1|0 0.0017C0| 0 0.035(17| 0 0.025(10 | 0 0.011C17 | 0 0.040CT1 | [ 0.028CT1 7 0 p=0.0%0]
43 | 1097711250 | 0960 | -0.0860 | 00170 | -0.330 | -0.0380 | 0.330 . . . 0g7 | 2080
qon | D0.024m0| 00.036m0| 00.01300 | 002100 | 00.07701 | 0 0.039(T] 0 p= 0.1%01
sq | 19992120 1 o960 | -0.0880| 00180 | -0.310 | -0.0440 | 0330 | -0.0260 | -0.0690 . og7| 2110
n=272 00.02401| 0 0.03700| 00.013(0]| 0 0.22010 | 00.078[11| 0 0.039011| [ 0.28C00 | [ 0.091(11 = p=0.1%00
Db0DO0D000D00000000000
1997/11/25(1
45 0oo 0.670 | -0.0510 | 00230 | -0460 | -00730 | 0110 | -0.660 | =-0.190 0.0860 | ggo | 1490
1999/2/120 | 0 0.050CT]| 0 0.035010| 0 0.013C10 | 0 0.220T1 | 00.077C11 | 0 0.049001 | 0 0.28001 |0 0.088(0| 00.052001 | - [ p= 1.1%fT]
n=272

0oooU0ooOo0ooo0ooOoU0O00oOO00OO00O00DOO00OO00DO00DO000OO00OO00DO0OO0DOODOOS0Breusch-Godfreyd OO OOOOOOOO
goooooobooooboooboobOoobOoOoosobooobOOoooOb0o0ooObOoobOOoobooODbOoODbOODOoDOODOoObOOO0bO0OO0DbO0Ob0DbDO0OUCASH,

OOOUFISCAL, ECASH, EFISCALO 0000001400 000000000000 DO0O00000b00D0OO0



oooooooooooooooooooond

4.0000000000DO0OO00DODOOOODDOO0OObLDbOOOoD3OOn
obooobobooboobobooooboobobboooboobOowo23ngog
oboooboboboboobobobooooboobobbooooboboooand
oooobobooboobobobobooboboobyoooooboobooobog
goooobbbbbz2200goiog2rdggooooooooboobboboo
ooooboboooobobo2a10ooooobooooooboonoo

s.otbudgbouobuoboobobobobbobbobobobooboaboo
gbooobooboooboobuoobooboobooboobonooboobooa
gobobooobobooobbooobbbooobboooobboo2000
OO0000O0000O0o00DO0oO000Oo0O0n0D0OOMaximum Likelihoodd O O
00o0000000000000000000000 ¢, 00000 ¢,0000
000o00oooooo®o

(= Gmwﬂjmmmmmmwdxfa% “ﬁ f:; (ZT>DBDD

0000 v, 01-p 0000000000 NG, 1000p00D0D0OD 720
00000000 p0o0007201000000000000000000000
0000000@0000000000000000000000000000
000000000000000000000000000000000000
022000040

0210000 0#10#300pooled OLSO OO0 0200000000000000
0000000000000000000000000000
0i00000000000000000000m/m,,ECASH0m/m,, EFISCAL, O

0000000000000000000m/m,, ECASH, 000100000
0000000000200 0000000000000000000000
00000000000000000000000000000000000
00000000000000000000000 t00000000000
00000000 0ECASH,0EFISCAL 00000000000 01000 0 n=
10000000000000000000OPER, 00000000000
OOPER, 0000000000 ONDOODOODOODOOOO

13 HamiltonD 19970000000 000000000000 O0OOCDOOOOOODO

14 0000000000000000000000 Oclosed-form solutiond 000000000000 0O0O
0000000000 iterative numerical agorithmOd 0 0000000000000 O000O0O0OOOOOO
goooooooo0ooooOoOO0OO0OO0O0O0O0ObOOOZz20000000000000000000CO
0000o0ooooooooboooo4000000000000O0O0O0O0O0COO01s000000A0
0000000000000 00000000a2000003000000000000000000
goooo0o0o0o00oooOo00000oO0O00000O0OO00000000ODO000-0OpOOOOB20
gooo00m@Mr=12p=0907=4p=0100000c00000010000000000000CO
go0oooooooooOoOboOoOobobooOoooooooooooOoOOOOOObOOOoOooOooooo
goooooOo0o0obooOoO0oO0oOoO0OoooOoOO0OOOOOoobooOOoO

159



6000z 0000 Q9T

02 000OOb0OOOOoOoOobOoobon
02000000000

oooooo
H200 o0 onoo
ooo 000000[ oDoooo
oooooo
Hoo W 0000 | gcasy |EFscar | BBO0 | 0000 "o o8 ycasH | UFISCAL | ooomo|  © r P
ooog 0oooo UCASH | UFISTAL
oooooq oooom
0ooq
Oooooag
Dad0000000000000000
0960 | -0.0250 | 00170 | -0270 | -0.0720 | 0.290 190 | 300 | 0.270
#3 —a0 —10 —0
1997/11/2500 [ 0.019MM| 0 0.032T1| 0 0.011(T | 00 0.200T1 | 0 0.0490T1 | [ 0.046T] 00.2100[1 0.36T1 0.08201
ooo
wa | 19997212 0970 | -0.0230| 00180 | -0270 | -0.0700| 0290 | 00980 | -0.0130 o | teo | 310 o270
00.01900| 0 0.03200| 0 0.01200| 00.20000 | 0 0.05200| 0 0.04500| 00.2200 | 001600 0 0.220T70 0.361]0 0.0870]
ObOODO00D00000000000000
45 199;%15/255 0650 | 0.0060 | 0.0150 0140 | -00200 | 00830 | -0.840 | -0.0030 | 0130 | 170 | 550 | 0.100
1900/2/12 | 0 0-04500| 00.025T1| 00.0080 | 001701 | 00.050T7 | 000400 | 00.19(T | 1 0.0830T1 |1 0.0347T07 0117 0.92T11 00297

ooOo4000000000000O0O000C0O00 o, r,pb0000000C00O0O0O0OIS0O00000C0O0O00O0O0O0O0OOO0O0COOOOCOOOO0OO0O00OO
ooooooooOooobo00oooooOooOobOO00oooooOoboboo2r20000000000000C0C0000000000000000OUCASH,UFISCAL, ECASH,
OO0O0EFICALOOOO0O0O0O0140000C000000C0C0O0O0O0O00COOOOOOOOO0OxMOZO00O00O0OOOOO0OOOOOOOOOOOOOOOOOOOO



oooooooooooooooooooond

Di00000000000000000000000000000000000
0000D000000000000000000000000000000
0000000000000 000000000000000000000
0000000000000000000000M0110000 CASH,_,0
FISCAL_,0 00000000 00ECASH, ,, EFISCAL_,000000000
000000000000 00000000000000#40000000
00000000000m_,/m,,UCAH,_;, m_,/m ,UFISCAL,_, 00000
0000000000000000000000000000000000
0000000000000000000000000000000000
0000#.M000000000000000 UCAH,_,000000000
0000000000000 000000000000000000000
00005%00000000000000022000000000000
0000000000000000000000000000000000
0000UCASH,OUFISCAL O D10 0000000000000000

Diii000000000000100000000000000000000000
0000000000000000000000000000000000
0000000000000000000000000000000000
0oooo

OivOi, -BENCHODD0O0O00D0000D000009Y00000000i,000
0000000000000000000000000000000000
000000000000000000 2 000000000000000
0000000000000 iy, -BENCHOODD00330000000000
0D00000000000100000000000000000000 330
00000000000009020000000000000000000
0000000000000000004900000000000001000
00000000000000000000000000000700000
000000000000

OvOODO0#0#00000000m/m,,UCASH,0 m/m _,UFISCALO00000
00000000000000000000000000000000
UCASH,0 UFISCAL0 0 0000000000000

z20boooobooobood

000000000000000000000000000000000000
00mMel00000Z,0000000000000000000000000
000120100000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000MM14000000000
000000000 m/m,UCASH,0m/m,,,UFISCAL,,0 000 i,+ i,02-

161



BENCH,.OOOOI,, i,0100011000000000000000000000
oooo0oooOOo0oobOOoooOoOoOoooOOoO0obobOOoOooDOoooOboOo2ZpLImODn
000000000#000M00000000000000000m/m,,; ECASH,
Om/m EFISCALO0OOOOOOOOOOOOOOOOOOOOOOOOO
gobobobooboobooboobooboobooboobooboboon
gbooooobobooooobooon
OvidODOOo0OO000000000m/m,UFISCALO0O00000000000
oobooboobooZza200goooboooomooboobooobgoon
gob3goooboooboobboobbooobooooboobboon
s00b0obobobobob0obobobobobooobooboooooon
00000000000000000000000000000000*0
OvioOoobOoOoOooooO0oO0O0Om/m,UCASHOOOOOOOO-10000000
goboZ200bo0oobboo@muoobbooobbooobboooon
gbooobooobobboosooobooooboobooboobooonog
gooobooboobooboooobooooboobOo-084000D 2
gzogoooboooobooobooboobooooooooboobooDbo
goboooobooobooog
OviiiOi,+ i,/ 2-BENCHO OO OO0OOOO0OO0O0O00O0O0O0O0O0O000O0O0O0
oboboooobboooobbuoooobbuoooboboboooooo
goo

Ss. yubobbuoooooobbd

0000000000 00o0oooooooooooooooooooooon
00000000oo0oo0oooo0oooooooooooooooDooOooono
0000000000 00ooOo00oooo0oooooooOoooDooOoooo
oooooooooooooooooooooon

0100000000000 000000000000000000o0o0oo0og
0000000000000 000000 0OD0ODODODODODDODOOO
0000000000 00oo00ooo0ooooo0oDoooooDooOoooo
0000010000000 oooooooil0oooooooooooooooon
000000000000ooo00ooooooooooooooooooonoo
0000000000000 0000DoDD00o0oooDooOoOoOnaotime
aggregation problem 0 00 00 M OD0OO0O0OOOOOOOOOOOOOOOOO
Oo0o0o0oooooooooooooooooooooooon

150000000000000030000000000000000000O00#50UFISCALOO0O
o-01900-078000000000O0O00OO0OO0OOOOOOOOOOO

162 oooo /20009



oooooooooooooooooooond

0200000000000000000000000000000007000
000090010001100000120000010002000300000000
0000000000000000000000000000000000000
00000000000000001000000000000003000005
0000000D000D000000D0000010@MO0000000000000
10003000000300000030000000000000500M00(
0000000000000000000000000000000000000
ooo

00 000000000000D000D00000000000000000000
00000000000000000000000000000700000
00000300000000000000000000000

Ob060000000M3000M120000000000000000000
0300000000000000000000000D0000000000
0000000000000 MO000000000000000000000
00000000000000000000000000000000000
00D0000000000000

Oc0D0090 01000110 000012000400 000000001000000
000000000000000000000090000000000000
00000000000000000000000000000000000
00000D000D0012000000000000000000000000
0000000 N000000000000000D000D000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000

00D00000000D0000D0000000000000000000000
000000000000000000000Mc000000090001200

0000020000000000000000000000000000000

0D0000000700000

0000000000000 D000D00D000D000D00000000000
000D0000000000000000000000000000000M 0
000000 t000000000000000030000000000000
i,00000000000000000000000 Q00000000000
000000000i,00000000000000 1000007000003
000000 t000000000000000000000 ig-ig00Q,,,
0000000000000 00000000000i,-i,,,00Q,,,00000
0000000000D000000000000000000000000000
0000000000000000000 2000000 +-10000000

Oiyeq-iz,M0 t-10000000000000 +-1000000000000

163



D00000020000#000000%1 0000000000 t-1000 t0
00000000 t-2000t-100000000000000000MARCH,OD
3000010000000000000000000000000000MARCH,-
MARCH,_,, MARCH, ,-MARCH,_,0 007000000000000000000
0000000000000000000000000000000000000
0000000D000000000000

00000000000000000003000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000030000000
0000w, 000000000000000 i3000000000000000
0i,0i,=i%+w,0000000000

i7e —i70m1= (5 + Wy )= (g + Wy q) = (%= 15 )+ (Wpy — W5 ,4) 0160

oooooow,0000000000000O0w,,00000000000000
Ubwy,-w,, 0000000000000 0O0O01ID0000O0000O0000O0
goboboaboan i%—igyt_lljDDDDDDEIEIDDDDDDlDDDEII]I]
0oO0-020000000000000000000 500000000000
oooo0oooooobobobobobbDbDOD i,-i,,, 000000000000
gboooogboboooogoboboooooboboooooobobooooooo
00b0O0ObOO000000DODODODOO000000D000OIy4.4-i7,.,0000
oboooooobooboboob 2000100000000 boooogooo
googn
gobooboooooboo0daoboooooobooooboooogon
OOo0Oo00DOOoO00O0oO0boO00b0OHamiltond 19970 00000000D0O
gobobooboobobooboooboobooobooboobooboobobooan
goboboboobooboobooboobooboobooboobobobon
obobobobobobobobOobosboooooooooooooooon
gobobboobooboobooboobuooboobuobobooboboan
ggbobooobobooobbooobbooobobooobobooomaoon
goboboboobooboobooboobooboobooboobooboon
oboooooboooobobooogobosnoboooono

16 0000000000000000000000000000000000000000000

17 MARCH,_;-MARCH, ,0 0 00000000000000000t200 t-100000i,,,-i;,00
00000000000 0000000ECASH,0EFISCALOO0D0O00000000000000000
000000000 mMO000000000000000000t0000000000000000
00D00000ECASH,OEFISCALDO0t-1000030000000000000000

164 oooo /20009



oooooooooooooooooooond

edall OODOoopoooooo

40

30 fom oo ]

O S

i

| \l‘ “ “m
l il

ooooooooo

3830 b ] ]
40 b e ]
-50 I O O U [
R T R T A
‘—1Nmvmor\wmg:ﬁﬁmmvmmr\wma:ﬁ‘—ummvmu)r\oocna:"f)“ﬁm
COOCOCOCOOCO O B BN NENN NN NN RSN RN DDDDFHH O O
DDDDODODODDODODRPFHODHDDDODODDDODOODODHHHDDODODOO”OOOODOOHH O OO
DO OO OO OO O O OO OO OO OO OO OO OO O OOy OOy OO O O ©O O
T A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
03 O00O000o0oo0ooooooooao
ooooooo pooooo o . 0
UnD0000000000 poooDoOoOD | DoDOO0ODO0O0
-0.0620 -0.140 1.30 5.70 0.160
1996/1/40 O 1997/11/210] 0 0.026[T 0 0.06300 0 0.072[00 0.05701 0.028[T]
ni 442 . -0.120 1.20 5.70 0.170
— 0 0.2000 0 0.070CT]0 0.55000 0 0.029[T]
-0.260 -0.0180 1.80 6.30 0.670
19971114250 O 1999/2/1210 0 0.048(0 0 0.08400 0 0.2900| 0 1.000J [J 0.0500]
nO 286
g -0.0090 1.50 7.50 0.730
— 0 0.03300 00.3600| 0 1.7000 [ 0.05100)

goo400oooooooooboooboboobomme,r,pbO0O0O0CO0OO00OO00OO0OO0KO000000O
o0 ObDoobooooooboOooobOoOoboOooOoOoO0oobOOoOoOoOoOOoOobOOoOOOoDbObO30DO
gboobooooooboooobooOoooooooooOoOoooobooooooboooOobooobooooo
o0 OobooooboooobOoOooobOoOooOobOOoOoOoOobOOoOoboOoDOOoOoboOoboOoooboo
oooooooooo

165



oij0Doob0o0obO0o0obO0o0obOo0obOoobOobObOoobOobobOobobDOowmo
ooooboboooooboooboboboooboobooooobooboonbo
gbbooboaoboobobooboobbooboooboaobboan
gboboobooobooobooboobbooboooboobobooon
goooboooboooon
oidoo0oooooboobooboooboOooOooOoOooooobooboobobooobooo
ggodooooooobobobobobooobbobobbooouoooooooaa
ggodoooooooobooobobobobobobobobboboooooooooooa
gboboobobooboooboooboobooboobooboooboooboooobo
gooooooooobobooboooooooooooooooboooboooon
gbbbouogggooooooooooboboooboboobooggugaaa
ggodoooooooooboobobobooobobobbbooooooooooao
ggoooooooobobbobobbbbbobbbboooooooooooo
gooooboooboooboooboobbooobooobooboo
ygodoooooooooboboboboboobbobbbooooouoougaada
ggodoooooooobooobobobobobobobobboboooooooooooa
ggoooooooobobbobobbbbbobbbboooooooooooo
googoooo
Oibo0oO00O00O0o0ooOooib0o0obOobooooOo-02500DOOOOO
gboobooboooboooboooboooboobo
OivOODOOO0ODOOoO0OOo0OoOOooOboOooooooooooooooboobooo
oboboobobobobobobobobOobobobobOobOobOoDbo
ugobodobboobbooboo4obbooboonoboobboon
gogboooobooboboobobooboobobooboboobooooboo
oood
OviDi1isoooooo Oobo0oo1booooboooooompo0oogon
ggboobooboooboobobobobbobbobboboboboan
gogbooboobooobooboboboobbobboobbobboboon
goboboooboobooboon
goboooobogooboboooboooboobobooobooboooDboo
gbbooggooooooooobbobobobbobobouoooooooooooboon
gobobooobobooooboboboobobo20boooboboobooooo
gobobooobbooobbooobbbooobobooobbooobsgon
goobooooboobobooobooboboboooboooboboobooooo
goboboobooobuoobuooboboboboan
booosoOoOooO100000000000 i, -1, 00000000000
oboo0oboooobOobooooobDobobobo0oeabobobooboooboo
gboooogoboboooogooboboooobobooooboboooogooboo

166 oooo /20009



Ooedbd OoOODOOO010DO0O00OODOOOOODOO

oooooooooooooooooooond

ooooooooo

30

230 oo oo
'40 OO 0O 0O 00000 OO0 0000000000 @Oooo0oO0O0on0cOo0On0OOoOnOoOgoOgOonn
¥III I IIITIIIYIIIIIIIITIITIIIIIIISIIITIISISY
dJaoyvorooggidaosvorooggidansnonrooeggydy
@@@@@@@@OBBBl\l\I\I\I\I\I\I\I\RRROOCDOOCDOOCDOOOOCDEBEOO
DD ODHHHDDDDODDDODDHHNHDDDDODDODODOOHH DO
OO OO OO OO OO OO OO OO Oy ) O O O O O O OO OO OO OO OO OO ) ) OO OO O OO O OO O
A A dddddddddddddddddddddddddddoddddddod«dod«o«d
04 ODO0ODO0OO0OO0OOOOOOOOOOO
ooooooo pooooo o . 0
unoooooooood ooo 00000, | 0000010,
1996/1/40 0 1997/11/21C]  0.0630 0.110 0.110 0.950 | 4.10 0.160
nO 466 00.07700 | 00.02600 | 00.038[0 |0 0.062[|0 0.4500[ 0.037}
1997/11/250 00 1999/2/12Mm  —0.710 0.160 0.310 4.40 4.20 0.140
n0 300 00.49000 | 00.029000 | 00.04100 | 00.3500|0 0.57C0[ 0.044L1

oob4000000000000000000Mer,p00000000C00O0O0O0O0O0O00000
oooooooooooooboobi, 0001200000 00000000O0DOOOO0OOO0OLKOO0O9
gooopooopooopooopoooooooooooooDOi-DO

167




0000000400000000000000000000000000000
D00D0000000000009000001200000000000i,,4— 13,4
0o0000030000000 iy, -i,,,D000000000000000
000D0000000000000000000000000000000000
0o0ooo

6. UOOODoooog

gboooogoobobooogoboboooobobooooboobobooooo
gobobboobooboobooboobuooboobuobobooboboboan
gobobooobooobooobooboobobobooonoo

gioooooboboobobblgoilbood

0000000000

0D00000000000000000000000000000000000
0000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000t00000
O00D00OR OD0000OR 0000000000000 000O0O0ODOOO
000000000000000000000000000000000000
9(R ;n,)00000000N 00gD00000D00000MgR,;n,)0OR,
0000000000000 0000000R, 000001000000000-
g'(R;n)0000g(R;n)0gOROINDDIOONDNOONDNDDODO

Furfined 20000 0000 g 0000000000000 000000O00000
0000000000000000000000000000000000000
000 -g' 00600000000000000ONONONONON 00000000
000000000000

-9 RN )=0®(R/ny)

o0ooO0oode(m)OOoO0oO0O0O0OOO0DOOO0OO0O0O00O0000O00O
ggbobooobobooobbooobbooobobooo@moobooboooon
pooooooooodoood p,00000000000000O000000
oooooobob —g'gboboobooboobooboboooonbo

168 oooo /20009



oooooooooooooooooooond

oobboodobogoobobooobbooobbbooobboootbgo
gboooooboobooboboooobobo

min E[c(itR*+g(R;;ny )+ M+cr (it Ry + g (Rt ) Q4
{RyRy MRy} 0170

st. G R+ CRup + G Ry 2 REQ- (¢ Ry + (¢ 3Ry )

0000i00t00000000000Q,00t0000000000000
000000000 ROOO00000000O0O0000ROOOOOOOOODO
goboboobooboobooboobooboobobobooboboon
gboooogoboboooogoboboooooboboooooboobooooooo
voooududddoouoooooooooooooguouodddaooon
gobobOoboobooboooboobooobooboobooboobonoobaon
ooooodddddcebOoooooboooooooooooooogoooon
obobooooooooboobobobootobobobobooooooo
oo0o0oooooooooodoodbg=300000000000000000
oobooobooobooobooobooobOo3oooboooobooooboOoon
oobbooobboooboooborbobOOOO0DOei ROOOOOOOOO
gboooooboboooogoobobooooboobooooobooboooogoboo
0000000000000g(R;n)00cOODO0O0O0D0O0O0D0O0OO0O0O0O0O
O0o000O0O0o00000o000o0O0b00gR;n)OOcOOOO0OO0DOOOOOO
gogboboz20bboooobboooobboobobbooobbooobboooo
gboooogoboboooogobobooooobobooooboboobooogoboo
gbooooboboooobobooooob3oboobooooooboo

O0000O0DO0bOO0OO0b0O0DOObindingDOOOO
gboooogobobooooboboooboobobooooboboobooDoo
OboooOotoboooOooo0ooyegOoooooooo T=to00000o0
O000uym,,0000000000000000O000O0O00O0O00O0O0O0O0O
t000oobo0o0oooyegooooooooooooon,

c{it+ g'(Re:n e =i+ g'(Riiny)

ooooooooobooooooooooooooiym,, 00000000000
goooog

O . . 0
E éctﬂ{ |t+1+g'(Rt+1 ;'71+1 )} + [III}CT{IT +g '(RT ;nT )} | thlmtﬂ

goooogobobooooobobooooobooooon

169



o b Q' (Revs; Neea JH M Cr{ic +9'(Rr;
E%it"'g'(Rt;’?t)_ ( te1s M )} criit+g9'(Ry nT)}thD 180]

t+1

DOoolR,,..R,O0D0000O000OO0O0OOD0O0OOO0O00OO0O00O0O00
0od

— _ 0CLa (R Ny )+ e g (Ry; O
i+ g'(R 5 ny) =i+E %mmmmﬁnﬂuml mr;) 79/ (i) |2.g 0190
t+1

Od0o0ooodoon i, 00000ooo000000ogo

- O Cioglyo gt Ciyolpyot [IHCTiT O
i, = E i Q.0

0 0 200
= Mg ‘H

oooo0oO0oo00o0OO0o0OgOoDOooO0oo0oni=i, 0000i, 0000000
00000000000000000000000*0

OO0O00oDOOoO000O0oOoO0boOObindingdODOO
O000000OREQUUDODODODODODDI7TDOOOOOOOOOOO
O0O0000OObindingDOOOODOOODOOODOODDbINdingDOODOOO
Oo0oobobooobooonnnoooooboboooobooboooooon
gbooboobooboobuoobouooboobooboobooboooban
gboboobobooobbooobbooboboobmobooooobomiirog o
oooooooooOo0O0O0000R,O00O0O0OCOOOOOOOOOO

iir==9 (Re:ny) 0210

BooOoOoOoOooooobooooooboboboooooooboboooooooOoboOooooooOoboOoOoOoooon
00ot00000000000 1/, 0000000TOO0OO00O0O0O01c;000000000G0000
ocobooooooooOoOoO0o0ooooOoO0OO0OO0OOOOOO0OO0OOOOOOOO0OO0OOOO

i +g/(R:n) =E[ir +a'(Ry i np) 1 Q4]
goobooogobobbguboobogobooogn
itzE[iTlgT]
go0oooooooo

E (it+1|Qt) =E [EGT|Qt+1)|Qt]:E(iT|Qt):it

oobo0oO0i 0000000000000 0o00ooon

170 oooo /20009



oooooooooooooooooooond

goooboobooboo —g'obbooboobooboobooboboon
00o000o000o000R O0000O0O0O0O0OO0OOO0OO0OO0O0000O00i,0
000000000RO00D00O00-g'(R;n)000000D00DO0O0OOODO
gbooobooooon

ooooooooo
0000000000000bindingd 000000000 -g'(R;n)0000
gobooboooboooboonog

(R - 0 <Rs ),
g (RN = @'5 (Re—ny) Entiit;rlt) 0220

0000D0000000000Da00000000-40000000n,00
OD0000OR 000000/ 00000000000000O0O0O0OOOOO0O
00000000000000000 4, 000000000000000000
0000000000000000000000000000000000000
00o00oo0O0oooon

00000000000 ObindngD 0000000000000000000
000000000-9'(R;n)=-B8-(R-n)000000000000000
OO0bindngD 0000000000190 00000000000000

U70a0d DOODOOO

A

171



R.., + MI+C Ry

e o c..R. ., +Ci
i, =T,- 8- [R~E FIIHAm" ~ Q.0+ 0230
‘B ‘g

Mtq
oooo
0o .c + Cyy oM.+ [ C 0
e, =B (n, - E 5o * <+ TnT|Q[1 0 240
! g Me+q '

0000000 ¢00000p000000000p0000000000000
0D00MO000000000000000000MO0000MA0000
000D0000000000000000000000000000000000
00000000000000000000000000000230000000
D00000000000000 ¢,R,,, + [+ ¢; R, =REQ-CUMBAL,0 0 0 [
CUMBAL=CR, + I+ RO D0 2300 00000000000

n:n—ﬂ(a—ﬂﬁﬁ_CUMmﬁt)+q 0250
mt+1

gbooooooboobooogob20boboboboobobobobooooboooo

gobbooobooobooobboobbooooboooR, REQ,
CumBALO O DDOODODOOODOOOOOOOOOOOODOOOODOOOOD
gboooogboboooogoobobooooboboooooboobooobooobooo
gobobbooboboobooboobooboobuooboobuooboobon
IZIIZIDDDI:II:IDDDDDDDDDDZDDDDDDDI]I:II]I]DI]I:II:II:IlI]I]Tt
goboboobooboob2nb0o0boo20b0o0boobooboboon
O, 00000000000000000

OO0o0OO0OO0ObindingDOOOOOOOOOODODOOOOODOOOODOO
OorR OO00000O0O000O0O0O0000O0O0O0070a00AODOOOOOO0O
gobobooboobooboobooboobooboobooboboon
O0bindingDOOOOOOOODOOOCOOOODOODOOOCOOOODOBOOO
gobobboobooboobooboobuoobooboobuoobooobab
gogbobobooooosgbbobOoooobObOOoOoobobObOooooobooaAn
goboboboobooboobooboobooboobooboobooobon
obooooobooboobobooog

z20boggbobooobblooz2oood

oboobooOoo0ooboboooobowmbooomIooOm3gongog
Os0003bo0noobo0ooboOooobooboolob2b0DOCbOaOpOOO

172 oooo /20009



oooooooooooooooooooond

gobobooboobooboo20b00bobobooboonDbobboOon
ooo0oO0o0o0ooOooooOoO0oDOo0oDOo0ob0a000bobpOOOOmO to
000 ad0O0O0O0O000O0O0O0O0O0OO0OO0OOOOO0OOR,ObODOOOODO
Ry0000000000 adOOOOoOOO0OO0OO0O0O0O0O0OO0OO0O0OO0O0O0O00O0O
Oo0oOX,0a00 b0O00000X, 0000000 a0000000O0 abO
ooooor,0000000000000M000bOOOOOOOO abbOOO
000F,0000000D000000i,0i,000000200000000080
O000Oa0 bO2000000000C0O0OOC0ODO0OOCOODOOODOOOODO
gooboobooboobooboobooboboboo

gooobooodoon
goodooooooooo20000b00d0dRrR, 001000000000
oo0dodoooooooboolooooood
Rbo+xa1+ Fa1: Rala Ra1+xb1+ Fb1: Rbl 0260
gdobooodobooodobooooboooooboooobooooooon
000OO00DOO00DbOO00DbO0o0bOO00bOO0o0obOOoocCcOboooDOoooDoDoonooon
oooodmo20b000oonon

Rb1+xa2+ Faz_ (1+ ial) Fal_ (1+ ibl) Fb1= Razi Ra2+xb2+ Fb2= sz 0270

gbobobboobooboobooboobuooboobuooboobooobab
obooooiwmgoob22oogoobooooobobooooobobobooogooboo

Ry,— (L+i,,) Fao— (L+ip,) Fp, 0 280
0000MmM2600M270000000000000000

g . . . . . . . . O
c _5(1"' |a2) |b1Rb1+ Ibszz"' 1+ |az)(|a1_ 'bl)Ra1+ (laz_ |b2)Ra2 % 0 290

goooboooan

Cs= (1+ ial)(1+ iaz)(Rbo+ Xa1)+(1+ iaz)xa2+ (1+ ibl)(1+ iaz)xb1+ (1+ ibz)xbz
1300

gpobm2000b000boooobon

173



(it 1 aip)Rot ippRppt (= Tt iaplar = T2l 1) Rt (ap= 102)Raz 0 310

gooboooo
gocoouobbooobbuooobbo2bbooobbooobbon

0000000000000000000000020000000 i,i,000

oboooooboobooboboooobobs3iooo

ipRot 1p2Rpot (= 1p1)Rant (a2~ 152)Raz 0 320

0000000000000000000000000000000000000
020000000000000000000000a000000000000
i,—i,0000

000000000000000000000000000000000000
0000000000000000000000TO000000t000000
000000000000000000

oJ . . 0
EL Cdom_WQR%HmRm”Qmé 03300
S=t

00000000Q,000t00000 al0000000000000000
0000D00R,00Q,0000000000000000000000R,0
0, 00s0000bO0000OODOODOODNOODOOOO

000000
0000000000000 a000000000000000 g,(Ry; Ny )0
00 bO000 g,(Ry:N,)0000000000000000000000

T o
E zCJU&‘%QRQQAR@UQ+%J%JQMREUQ}pm%DSM]D
S=t

jimy |

000o0000o00000000 n,On, 0ODDO0OODO0OO0D00O
0oon,@ ,0n,@ ,,0000000000000000000000000
R,000000000000000000000

CtRutt Cra1Rpeq + I+ CrRyp 2 REQ — (C1Ryy+ [MIHC; 3 Ry ¢-1) 0350

oood
O000000000R,(s=t4t+, I T)00O0O0000000000000O0
gboooogooboobooooboboooobobooooobobooooooboo

174 oooo /2000 9



oooooooooooooooooooond

iat_E(ibt|Qat):‘Q'a(Rat;’7at)20 0360

00000000000000000000000 a0000000000000
00000 a0000000000bO0D0O0D00O0D00D000000000
000 a000000000000000000000000000000000
0000000000
R,0000000000034000R,0000000R, 000000000
0000000R,0000000000001000000000000

o — 0, Gl p(Ry i+ Ny ter ) + IHCr 9'w(Ryri Nor) O
it +9"b(Rog Moy) = 1pt+E éﬂﬂﬂlﬂﬁﬁ]fﬂﬁ]]ﬁlﬁ]ﬂ]ft ! tr; |th%
t+1

g 370

googoooo

— 0 Citip it Cranlp rapt MCripy 0
i, = E [ it ’ Q.0
= Mt =

0380
000000000000000000 Q,000Q,,0000R,0Q,,000
0000000000000

oooooo
DOD000DDD0000000 -¢;(R,; N, )(j=a b)000000000
002200000000000000000MmM360000

D_ﬁa'(Ra_r]a)Zo (OSRaSna)a
e ~E(ul Q)= [ e (nﬁéot 0390

000D00D000R0000al000B0000ONN0Dal0DN000000D0
0000000D00i,0000R,000000MbI00D00D000D0007
Da000000000000E(,Q,)00000000000000000000

0000037000000000000000000b00OR,<n, 000000
0000000000000000

it = ot = BoZot + &bt 0400

gobobooooobon

REQ- (CUMBAL,_; +¢;Ry,)

Zy =R, — [T 0410
Mg

175



Ov7O0b0 OODOOOOODOOO

E(ind Qa)

gooao

CUMBAL,_; =¢;R , + [+c,_;Ry 4 0 420

0 mmmc +1t CaalMp 42 + TIHCT T

Emzﬁy(nm_Eg My |Qm§> 0 430

ooboboooOoooooz,00p00000000000000e,00bO00O0O0O
gboooooboobooooboboooooo

. guoooobood

000D0M390000400000000000000000000000000
00000000000000000000000000000000R,0Z,0
0000D000000000000000000000000000000000
000000000000D0000000000000000000000000
000000ad000000000000000000000010000000
000000000000 D0000000000500000000000000
000000, 00000000000000i,000000R,0000000
000D000D00000000000000000000000000000000

176 oooo /20009



oooooooooooooooooooond

gbooboobobboboobooboboooboobooboboooboon
ogoboobooooooooobooooooooobobooooooobooobon

gipoboogobobooobboooboboa

00000000000000000000000039000000000000
04000000000000000000000000000000000000
0000000000000000000000000000000000000
DoD00D0&ga00000006,-i,0000000000000000000
000000000000000000000000000000

0000000000000 MmM39000 iy-E(iy]Qu)=-8"(Ry-Ny) 000
000§, 00000i,-E(,|Q,)0 000000000

fat =i = = BaRat ¥ Balar = &) » &= i Elip [ Qar) 0440

O00ooo0ooog0O0O0000000O000O0O000D02000000000
gobobooobbiobbdgoadobbooobbbooobobboooooo2

dsbal ODD100000OOS50000000

goooooooo

80

70

60

50

I L R A
T T T T S I T S Y S S S S S S S S T SIS T S ST TSI
\\\\\\\\\ S IS IIIIIIIIIISIIIIIIIIIIIII
ANOTOLON~NO0D 9 dNTNOTOLONDDO S dTNITNOTOLON®OD SO dNaN
S Sl S S S S Y ddd I S I IS ldddd S Sl SIS SYddd IS
© ©© OO OO OOBSTBSBNNNNNNNNNRIRKN OO0 W ®®DND0D0P0FTB DO D
DD DDODDOHRHDHDDDDDODDDDHHDHDDDDODDDODDGH DD
DD DDDDDDHDNDH DD DDDDDHHDHDDDDDDOODDAHDH OO D
R I B B I B B T T R I R IO R T O I O B O A O T O O O I O T O O O T O B O I I |

177




000000D0000D000000000000000R, 0000000000
000000000000000000000M390000000000 8,00
00000000000000000000
00010000R,000000000000000000000000000
00000000000000000000000000000000000000
0D000000OR,000000000000R,,,000000090000000
0000D000000000000000000000000000000000
00000000000000000000000000000003000000
0000000000000000000000000000000000000
00005000000000000000000000000000000000
0000D000000000000000000000000000000000
00000000000000000000000000000000000000
000D0000000000000000000000000000000000
0000D000000000000000000000000000000000
00000000000000000000000000000000R,00

Ry=Rp-1+CASH+00000000D0D00000C0DOO00CDOO 0450

oobbooobbO0oooR, 000 tO0000DO0O0O0ODODOOO0OD&DbO

080b0 DODOOODOODODO

oooo
120
100 po--mmmmmm e e e e e e
2 A IO R 1 A
B0 oo m oo
40 f----r-t-1-4--t-F--1t-4+1--rrth-F-t-4-4--F-1t-7r-1:1- -
\
20 Frmm e oo
O b o e
O S )
T I Y T T Y S T S Y T Y S T I S T SIS TSNS
IS IS SIS IIII SIS I SIS IIII SIS I SII I I
TN NI ORI I NI NN TN O RN DS I N AN DTITNORND S ININ
S S S SIS S Sddd I T I IS dddddd I S SIS dddS <
© O OO ©O©OOOOBFTBISNENNINNNNNNNRKRKS OO0 0O 0O D0D0D0FT D DD D
DD DODDDODDRFHHDDDDDDDDDHTHDDDDDODODODODORHH D DD
DOADDDOODDDRNDNDHDDDDDDDODODDHNDNDDDIDDDODDDAD D OO
N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

O

178 oooo/zo00. 9



oooooooooooooooooooond

00000000000R,0000000000
0200000000000000000000MM44000000 BN, - &0
00020000000a00000000000000000000000000
R,000000000000000000100000000000000000
0n,0000000000000R,00000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
00D000000000iI,000000000000000000000000
0000000000000000000000000000000000000
00000000044000000000R,0000000000000000
0000000000000003000000000000000000000
O0R,0000000000000000000000000000000000
0000000000000R,0000000000000000000000
0000000000000000000000000000000000000
0000000000R,0000000000000000000000000
0000000040000000000000000000000000000
00000000MO00000000000000R,000000n,000
0000000 —00000n,0000 —O000000000
0000000, -i, 0R,00000000000000R000000000
000000000000000000000000000000-8,00000
00000000000 0000000000000000000000000
00000000000000000B00000000000000
000000000000000000000instrumental variables 00 00 0
0000000000000000000000000000000000000
00000000000UCASHOUFISCAL, 0000000000000000
0000000000000000000000000B,00000000000
00000000000000000000000000000

gz20b0b0oobobooobboooboo

gbobooboobooobogbooaboobuoobooboobooboooa
gobobOoboobooboooboobooobooboobooboobonoobaon
gobobooboobooboobooboobooboobooboboboon
ooboooO0O0O0000000000OUCASH,OUFISCALOOOOOOOOO
ogboooooobooboooboobobooooobobooooobobooo@mobooo
AD0000000OUCAHOUFISCAL, OOOOOoooooooooooooooo
goobobooboooboobooboobon

gboob0o0obOob0boboboob0oob0o0oobooobo0oobOoobm4o0n
oooooooQ UooOoOO0OoOoO0OoOOOObODOOOODM400D0O000OO

179



goboooooobooboo

iat = = BaRat = BoE(Zl Qat)"'E(TbJ Q) HU, W= BaNa— B Qa) 0460

0000, 0038000 00000000000000000000000000
00000000000M0O00000000000000000000000
00BR, DO00D00D0DD00D00D00DE(ZylQ,)MO000
DE(iy|Q)000000000000000000000000000000
00000000

04600 000000a000000000000000000000000Oa
00000000000000009000000000000009000000
00000000000x000000000900000 E(x[90)00000
D0DE[E(X|Q,)901=E(x|90)00000000000000000000
900000, 000000460000

i = = BaE(Ru| 90 )= BE(Zin 90 )+ E(iy| 90 )+ E(u]90 ) 0470

oooooo000000i,000000000000000

ig =~ BaE(Ry|120 O )-BE(Zy|120 O )+ E(ip [120 O )+u, 0480

goooogoboob xoooboo

D(X)=E(x|120 O )-EX]|90) 0490

OOooO0OdOooopOooOoOoOooOobDOOxoOoooooooooooogend
ob0120000000000M04700004800 000000000000 90O
gboobzgpoobooooobooboooooooboooooooon

4 iz = =BaD(Rat)~BpD (Zy)+ D(ip)+ D(uy) 0500

000000000000000000000D(i,)D D(uwWOOOOOoo0O0
000000000000000000080a0000000000000000
0000000D0D000000B=0000000D(Z,)00000000000
000000000000000000000000011000000000 2,0
00000000000000000000

180 oooo 20009



oooooooooooooooooooond

_ REQ-(CUMBAL 1+ GRut )

Zpt= Ryt Mist
mi 1
= Rnt = (REQ- CUMBAL-1) 0510 0
M1 My 41
mt 3 1
it + + ). 1 _ ]
=M (Rb,t—l CASH; + FISCAL iZOOPERt> Mo (REQ CUMBAL ¢ 1)

0000 OPER,0i=0,1,2, §0M40000000000400000000
OPER, 0 R, ;0 CUMBAL, ,0REQUI 09000000 D00CD0DDO0DDO
0000000000000

3

m m m
D(Z,) = I ' D(CASH,) + 0 ' D(FISCAL, )+ ' D(Y OPER, )0 520
Mytq Mytq Miyq i=

gooooo
gooboobooboobooboobooboobooboooboonboos
ooooOooOO0OO0O0ORSCALODOO0O0O0O0O0O0O0O0O0O0O0OOOOO300000
obooossgoooooboooooobooboowooooobooogoooo
ooooooOoOoOoOoenO0O0O0OECASHOEFISCAL, OO DOOOOOOOOOO
goboobiooobooboobooogn

D(CASH,) =\, -UCASH, , D(FISCAL, )= \; - UFISCAL, 0 530

0000000005200 00500000008,=000000

mz UCASH, ) ~ByAr -

. o _ m
lacmia= ~Bode (.- 1UH&AM)

M+

O mt (3 — O 05400
+0- D( S OPER | +D(ip) +D(u
a By Moy Z:l it (ipt) ( t)E

0000000000000000000000000000000000000
0000000000000m/m,,UCASH, 0 m/m,,UFISCAL0000000
00-B,A0-BA0000

000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000UCASH,O
UFISCALOO0OD0D000000000000004000i0000000000
0D(i,)0000000000400000000vO000MO00000000

181



OPER,,J UCASH,0 UFISCAL O 00000000000 000000OPER,,0
OPER,0000000000000000000000DUCASH,0UFISCALD
00000000MMD(WODDOODD0000000000000000000
00000000%0
S000000000000000000000000000000000000
000000000000000, g =i enise 000020000000
000000000040 m/m,,UCASH,0m/m,,UFISCALO00000000
000050000000000000000000000000000#100 @
m/m,,,UCASH,0m/m ,UFISCAL0 0 00000000000000000000
000000 m/m,UFISCAL00000000000000000030000
0000000000000000000000000000000000000
0000000000000%0

g5 dobooooooooon

ooooo oooooo
ooop B0 0000l oooo ooooo o T p
A0ooooQ
oood Sontn T oo0 | G | ion | UCASH | URISCAL| g
0.100 | 0130 | 0130 | -0.0600| -0.280 0.920| 4.00| 0.130
#1 | 1996/1/40 —0
[ 0.070[1(0 0.024CT]0 0.038CL}0 0.083CL] 0 0.071CT] [ 0052017 0.49C110 0.033C1)
00O
4p |1997/11/210 000 | 00120 | 0.40 | -0.0300| 0260 | -0.490 | 0.950| 4.40 | 0.100
nO 443 [10.070000 0.02300]0 0.03700) 0 0.1100)|0 0.07100] 0 0.12C0 {1 0.049C1[1 0.60C110 0.028C1)1
-0.640| 0170 | 0310 | -0.810| 0.240 410 | 410 0.150
#3 |1997/11/25(] —0
{2510 0,490 0.0290T01 0,041 00,5301 00,311 0 0.41CC 0.56C10 0.0540]
1999/2/1201 —g 21| o0.180 | 0.380 | -0.840| 0.270 -0.330 | 360 | 3.70| 0.220

#4 n0 286 | 0450000 0.02700]0 0.03800) 0 0.4500 0 0.30C0| O 0.07001 |0 0.41(1]1 0.45C110 0.06701f1

goo400000000000000O0000M e,7, po00000000O0O0O0OO01000000
goooo0oo0oooob0O0000000b00000120000000000000000000OC
00000, 0000000000000 000O0O0000UCAHOUFISCAL DD ODODOODOS540
gbooooboooooooobooooboooOobooooooboog

9 Joobooooo0o0oo0omoOoooooooooOoOoO0OOOoOoOoOoOoOooObooOooobObOoOOOOOO00O
oooooooooooooOoOoOOOOOOO0O0OOOoOoOOOOOOOOOOOOOOOOOOO
oobo0o0o0oboO0o0oO0oO0o0oO0o0o0oooOo00ooOO0o0o0o0ooobO0o0o0ooooOO000moonn
Oo000000oOooOo0ogzeoomOOO0OO0O0O0OOO0O00O0OOOO0O000O0

2000000000000000UCASHOm/m ,UFISCAL, 000O000O00000OO0O0OOOO0O

2130 0000000000000 0000O000000OO0O0O0O00O0O0O0000O0O0O0O0OOrolling
regressiond 00 000000000000 O0000O0O0DOD0ODO1999010400 CASH,OO0D0O00DO
ocoboooOoooooboOoO01oooboooOoOoOoooo

CASH, =\ ECASH,+ yp+ yfJ CASH,_;— ECASH,_ ;0 0550
00000000000000019990104000000000ECASH,0000000000UCASH,

ubbooobobooobboouriscALOODODO0O00ODO0000D0O00D0UCASH,, UFISCALO
ocobo0o0o0oooooOoOo0oOoooOoO0OO0O0O0bOOoOOOOOObooOoOoOO

182 oooo 20009



oooooooooooooooooooond

0000D000000000000000000000050000#30000
000000000000000000000000000000000 00500
00B00000000000 m/m,,UCASH, Om/m,,UFISCAL, 00D(Z,)0
00000 D(R,)0DD00O0DD000DD0D000000000DDOUCASH,
000 UFISCAL,000000000000000000000#30 m/m,,,
UFISCAL,00000000000000000000000000300000
oooooo

00000000000000000000 Z,-2,,00000000000
00000000000050000#0000000M#000000000
0004000000000H000M0O0000000000000000
00000000000000D(Z,)00000000000000000000
0000000000000000000000000000000000000
00D(Z,)0D(i,)0000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000000000000000000000000000000

8. 0O

gboooooboboooboobobooooboobooooooboboooono
gbobobooboobgooobabooa

lL.O00b0000oooooobooooooooooobobooooooooooboon
gogoboobbobooooooobbbbooooooboobobboboooooooo
oboob0o0obO0o0ob0o0obO0oooOoobOoobObOooobooooboOoobooo
uboobooobooobogd

2. 0000000O000oboOo0bOoobDobboUbOoOobOooDOobobOODO
gboboooboboobooboboobobooooboboobooobgoon
oooogooooooobooboobooooooooooooboooboobooboboooo
gbobodgobobooboobobooobobobooobobooboban
ubobooobobooboobobooobobobooboboooboooboon
gboboobobobooolwmooboboobmobobooooobon
gobooooosboooooboobooomobooobooooboooobooooo
gbobodboobooodoboboobobobooboboobobab
gboboooboooboooboobboobboobbooboboooooobooobooobn

. Udoopbobobboooooooobobobbooooooobobbboogo
oboob0o0obO0o0ob0o0ob0oooOo0obOoobOboooboooboOoobooo
gbooboooboooboobooboobobobooboaooo

183



goog

0000000 mooooooOo1993d

000 0@00o0oooo0000ooDoDmOo000oDoo0o0000oo0oo0o0O0OOddNo.
00-J-30 20000 20

Feinman, Joshua, “ Estimating the Open Market Desk's Daily Reaction Function,” Journal of Money,
Credit, and Banking, vol. 25, 1993, pp. 231-247.

Furfine, Craig, “Interbank Payments and the Daily Federal Funds Rate,” forthcoming, Journal of
Monetary Economics, 2000.

Hamilton, James, “Measuring the Liquidity Effect,” American Economic Review, vol. 87, pp. 80-97,
1997.

Hayashi, Fumio, Econometrics, forthcoming, Princeton University Press, 2000.

184 oooo 20009



