7o oo odogbdgbob

ooooodg

AR(1)D0O0OO0O0O0O pO0000O0D0OO0OODODOOOOOOOOOOODOOOOO
Y =pYi1t+er=ec1+ - +e&, (t=1,---,7T) (1)
ooooood ypO oooooOoa

000 0000000 {y}004d0000000000000000000O0O0O00OI(d) O
000000000 000000000I(d) O Integrated of order d D00 OO0

0000000 implications:

() 000 {y}0 (1)00000000000000000000000000000000
000000000000 AR(1)0D000000000000000000000

(b) 000 {5} 000000000 martingaleD0 00000000

E(yt+1|yt7 ) yl):yt gbd BLUpOODOOO

ggodooad
(1) 0 AR(1) 0000000 p0 LSE 40000
Pl <10000 VT(p—p) = N©O,1-p%)

Jo W(t) dW (1)
Jo W2(t) dt

p=10000 T(H—-1)=

00000000 {Wt)}oo0oo
(a) W(0)=0

 W(t)) —W(t,) D000 DO

(c) 0 t000DO0W(t) ~ N(0t)
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Jooooogogd
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oooobn

O00(1-Ly,=Ay 0000000000000 00O000O0O0O0OODOOOOOO0

p
o000 A: Ay, = ag+aqyq + Z’YJA%*J‘ &t
j=1

p
000 B: Ay, = ap+ iy + oot + Zﬁ)/jAytfj + &t

j=1

OO00O0O000ODickey-Fuller OO0 DOO0OOOOODOOOOODOOOOO pOobbOOQOO
gbobbboogooboabobn

00000 000 (A)00OD0 B)OODODODUOe O LSED¢t—-000000000000O00O0
000000 F-OOOODOO0O0OO0O00000 Hy:p=000O0OO00)00000000O0
LSE0 t+—00000obobbooobboofrF-00000D0000

Note. 000D DOOODOODOODOOODLODODDODOOODDODODDDODOOODOODOLDDODO
gogudgobboduboguobooooouoon

O00 OD00000O000oooooooooog
U, : Federal funds rate U, : 90-day TB rate U;: 1l-year TB rate

Federal fundsrate: 00O 0O00O0O0O0O0O0OOOOOOOOOOOO
gooogobobbd
TB-rate: Treasury bill (D 000000000
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00000000000 (1960/1-1979/8)

14

12 4| —— Federal funds rate
fffff 90-day TB rate
10 1 1-year TB rate

0 50 100 150 200

ooooogd

| _sample 1 236

| _time 1960 12

| _read(fuller.dat) ul u2 u3
| _coint ul u2 u3

TOTAL NUMBER OF OBSERVATIONS = 236

VARIABLE : U1

DICKEY-FULLER TESTS - NO.LAGS = 3 NO.0BS = 232
NULL TEST ASY. CRITICAL
HYPOTHESIS STATISTIC VALUE 10%

CONSTANT, NO TREND
A(1)=0 T-TEST -1.8890 -2.57
A(0)=A(1)=0 1.9698 3.78

CONSTANT, TREND
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A(1)=0 T-TEST -3.2739 -3.13
A(0)=A(1)=A(2)=0 3.8328 4.03
A(1)=A(2)=0 5.5583 5.34

AIC

w0
Q
o
[
=
o ©
D O1
N

VARIABLE : U2
DICKEY-FULLER TESTS - NO.LAGS = 6 NO.0BS = 229

NULL TEST ASY. CRITICAL
HYPOTHESIS STATISTIC VALUE 10%
CONSTANT, NO TREND
A(1)=0 T-TEST -1.0841 -2.57
A(0)=A(1)=0 1.3203 3.78

CONSTANT, TREND

A(1)=0 T-TEST -2.3481 -3.13
A(0)=A(1)=A(2)=0 2.4191 4.03
A(1)=A(2)=0 2.8843 5.34

AIC

n

Q

nn
[
NN
= N
=D
w 00

VARIABLE : U3
DICKEY-FULLER TESTS - NO.LAGS = 7 NO.OBS

228

NULL TEST ASY. CRITICAL
HYPOTHESIS STATISTIC VALUE 10%
CONSTANT, NO TREND
A(1)=0 T-TEST -0.74899 -2.57
A(0)=A(1)=0 1.1766 3.78

CONSTANT, TREND

A(1)=0 T-TEST -2.2206 -3.13
A(0)=A(1)=A(2)=0 2.3636 4.03
A(1)=A(2)=0 2.6341 5.34

AIC

[@p]

a

o
[
N N
N B
)
(620 e)}
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Oo000o0oobobooboog SHAZAMOOOOO

sample 1 236

time 1960 12
read(fuller.dat) ul u2 u3
coint ul u2 u3

stop

[J O Spurious regression U 0O O 0 0O [
[0 Spurious regression
000000000 [(1)00 {«}0 {4} 00000000
yr=a+fBr +é (t=1,---, T) (2)
O0dooooodn spurious 000000000000 O0OO0OOO0ON
(a) & =0,(VT), [=0,(1)
(b) 00O t—000=0,(T)
(c) DOOO R?=0,(1)

000000 (a), (b), () 000000 (2)000000000000000000000
00000000 DWOOO0000000 spuious 01 00000000000000

[(1) 0000000000000 0ODO0000 spurious 000000000000 OOOOO
OooOobDwooooobooooooon spurious D OOO O

1
DW =0, ()

000 Spurious regression

000000000 (1) 00

Az = uy, Ayy=v, (t=1,---,T)
godooooouoouoood

yr = & + By + &,

goooobobooTr=200,00000=1,0000000 BD t-00000000 R2OO
guoboboubbobbbbbobogbobbobbobbbb
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0000000 000 1)00 ys, -+, e 000000000000 00I(0)DOOOO
000000 I(1) D000 cointegrate (000 0000000 OO Cointegration 0 00000

000 I(d) D0oooooooo

gobobodgo

gbobbogbobbobooobbobooobbooon

K
000 A yn = G+ Y. By +w
j=2

K
ood B yn = 50+ﬁ1t+25jytj+ut
=2
oooo00ooooooobooobobooboboooooooocooooooon

p
A’&t = 5?175,1 + Z ¢jAﬁt7j + vy

j=1
00000000000 0Og
OO0 ODO0000D00000000000000
U, : Federal funds rate U, :90-day TB rate U;: 1l-year TB rate

Ul,U2,U300000000

COINTEGRATING REGRESSION - CONSTANT, NO TREND NO.OBS = 236
REGRESSAND : U1

R-SQUARE = 0.9333 DURBIN-WATSON = 0.5170

DICKEY-FULLER TESTS ON RESIDUALS - NO.LAGS = 6 M = 3

TEST ASY. CRITICAL
STATISTIC VALUE 10%
NO CONSTANT, NO TREND
T-TEST -3.6597 -3.45 M UJOugoooon
guooooooobobbbbboooooouobouuooouoounoo g
AIC = -1.704
SC = -1.599
COINTEGRATING REGRESSION - CONSTANT, TREND NO.0OBS = 236
REGRESSAND : U1
R-SQUARE = 0.9361 DURBIN-WATSON = 0.5317
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DICKEY-FULLER TESTS ON RESIDUALS - NO.LAGS = 6 M = 3

TEST ASY. CRITICAL
STATISTIC VALUE 10%
NO CONSTANT, NO TREND
T-TEST -3.5704 -3.84 MIUOJ0ugoooon
goddooooobbbbbooduuobuooobouoon oo
AIC = -1.713
SC = -1.608

U220 U3b0oooooog

COINTEGRATING REGRESSION - CONSTANT, NO TREND NO.OBS = 236
REGRESSAND : U2

R-SQUARE = 0.9729 DURBIN-WATSON = 0.3970
DICKEY-FULLER TESTS ON RESIDUALS - NO.LAGS = 5 M = 2

TEST ASY. CRITICAL
STATISTIC VALUE 10%

NO CONSTANT, NO TREND
T-TEST -3.6246 -3.04 I UOOogoooon
guooooooaoo d
AIC = -3.417
SC = -3.328

COINTEGRATING REGRESSION - CONSTANT, TREND NO.0OBS = 236
REGRESSAND : U2

R-SQUARE = 0.9764 DURBIN-WATSON = 0.4974

DICKEY-FULLER TESTS ON RESIDUALS - NO.LAGS = 5 M= 2

TEST ASY. CRITICAL
STATISTIC VALUE 10%
NO CONSTANT, NO TREND
T-TEST -4.6534 -3.50 M Uouooogon
guooooooaoo d
AIC = -3.360
SC = -3.271
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sample 1 236

time 1960 12
read(fuller.dat) ul u2 u3
coint ul u2 u3/type=resd
coint u2 u3/type=resd
stop
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