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(@) RGDP.XLS 75 %R%rgdp Z V%, b L REKEERT D70,
genr trend=@trend+1
EANILEH, @trend 255 L0, 1, 2, ...EWIHIRIIBMESND, ZAUTRIERW
DIEH, ZRFETIT trend ZEUT 1 M OIE D RFNE LTS, £L T, rgdp &
trend, trend ® 2 %, 3 FTRIFT H, Ziu
Is rgdp c trend trend”2 trend”3

EADT TR, HEERRIZULTO®Y
(Z)equation: UNTITLED Workfile: UNTITLED:Untitled¥ | — (=) [med

I View l Proc | Object | Print| Name l Freeze I I Estimate l Forecast | Stats l Resids |

Dependent Variable: LOG(RGDP)
Method: Least Squares

Date: 11/10/17 Time: 11:43
Sample: 1947Q1 2012Q4
Included observations: 264

Variable Coefficient  Std. Error t-Statistic Prob.
C 7.464333 0.008258 903.8671 0.0000
TREND 0.009774 0.000269 36.28466 0.0000
TREND"2 -3.58E-06 2.36E-06 -1.515908 0.1308
TREND"3 -1.23E-08 5.85E-09 -2.103649 0.0364
R-squared 0.997160 Mean dependent var 8.618741
Adjusted R-squared 0.997128 S.D. dependent var 0.617032
S.E. of regression 0.033070 Akaike info criterion -3.965364
Sum squared resid 0.284337  Schwarz criterion -3.911183
Log likelihood 527.4280 Hannan-Quinn criter. -3.943592
F-statistic 30433.74 Durbin-Watson stat 0.087191
Prob(F-statistic) 0.000000

(b) ZZCTyZrgdp DX LT 5, LT, Ay z, T, trend, ye1. Ay THUFS
%, EAEMIZIX, LLFO command # A0 L, FE T UL,
genr y=log(rgdp)
Is d(y) c trend y(-1) d(y(-1))
[=)Equation: UNTITLED Workfile: UNTITLED:Untitled¥ | | (=) [meas

[ View | Proc l Object | [ Print| Name 1 Freeze ] [ Estimate | Forecast | Stats | Resids ]

Dependent Variable: D(Y)

Method: Least Squares

Date: 11/10/17 Time: 11:40

Sample (adjusted): 1947Q13 2012Q4
Included observations: 262 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
c 0.124770  0.079107 1.577222  0.1160
TREND 0.000112 8.51E-05 1.312702  0.1904
Y{-1) -0.015630  0.010496 -1.489117  0.1377
D{Y(-1)) 0.366262  0.058479  6.263169  0.0000
R-squared 0.156877  Mean dependent var 0.007803
Adjusted R-squared 0.147073 S.D. dependent var 0.009859
S.E. of regression 0.009106  Akaike info criterion -6.544720
Sum squared resid 0.021391  Schwarz criterion -6.490242
Log likelihood 861.3584 Hannan-Quinn criter.  -6.522824
F-statistic 16.00167  Durbin-Watson stat 2.073593

Prob(F-statistic) 0.000000




HWEMEEHLD L, RN/FBETE TS Z LR TES (Prob T p 7=, EHEMEZE
RELZ I Z CHAEINZMETH LD T, METIFHAND Z ENTER) |
X HIZ FHFHEZ RO =72 B View—Coefficient Diagnostics—Wald Test-Coefficient
Restrictions & 3%, £957 5 &, LLANOEEABND DT,
¢(2)=0,c(3)=0
EANLE S, ZHIT2FHEIFHDOREN 0 THD LWV )IRERFHOBETHY . K
a=y=0 & Lizgfat®ic =%

hons separated by commas

Examples
C{1)=0, C(3)=2*C(4)

Cancel

Z LTCTOK$ % ELLITOmmAIHND,

| [E)Equation: UNTITLED Workfile: UNTITLED:Untitled¥

==

ZCFfEIZ 297 L7225 T D, 1LY Probability (37E
&%&w@fﬁaﬂuﬁf%éo
G T EZ KD HT-DITIT
¢(1)=0,c(2)=0,c(3)=0
EFHUT RN,

B 7D (B I/KYE 5% G S I X 4.75)

9T HELEUTOEENERRIND,
. G ag=ax=y=0

E Equation: UNTITLED Workfile: UNTITLED:Untitled¥

| view|Proc | Object| | Print| Name | Freeze || Estimate | Forecast | stats | Resids
Wald Test:
Equation: Untitled
Test Statistic )ﬂgﬁ\ df FProbability
F-statistic K 2.965690 ) (2, 258) 0.0533
Chi-square " 2 0.0515
Mull Hypothesis: C{2)=0,C(3)=0
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
c(2) 0.000112 8.51E-05
C(3) -0.015630 0.010496
Restrictions are linear in coefficients.

HHEZIEL TWDHTeD, BEIC

ZZTCFEIZ1761 &720

FEASND,
-

(BES

[View[ Proc 1 Object ] [ Print l MName 1 Freeze ] [ Estimate 1 Forecast 1 Stats 1 Resid

Wald Test:

Equation: Untitled

Test Statistic adlte df FProbability
F-statistic 17.61186 (3, 258) 0.0000
Chi-square 8 Z 3 0.0000
Null Hypeothesis: C(1)=0,C(2)=0,C(3)=0

Mull Hypothesis Summary:

MNormalized Restriction (= 0) Value Std. Err.
i) 0.124770 0.079107
C(2) 0.000112 8. 51E-05
C(3) -0.015630 0.010496

Restrictions are linear in coefficients.
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QUARTERLY.XLS %, 2 % 10 fi CHWIZKEOEF|T —# NEENTW5H, I 2 TaH]
AT Ly Rs %, 5EROEEEH B 205 3 7 AYOBAFREREH] thill 251\ 7=b D& E
#LET,

genr s =r5-tbill
@)= Z THAMRZ LET2, (kb OREEEM > TAHE L X 9 (AIC, BIC b
ROTHMELET), £7F. RFlsar7 Uy 7L, £nnb View 227 Y » 7 L, Unit Root
Test 2R L 7,

._View:Pmc._Ohjecl:.[Save,.Freeze:Delailsrf-:;SMW._Felch_.Stole._[)elele,.Genr._Sample;
Range: 1960Q1 2012Q4 -- 212 obs Filter
Sample: 1960Q1 2012Q4 -- 212 obs Order: Nar
®c ]
&5 " eries: S Workfile: UNTITLED:Untitled¥ |
‘ @g ( :View rucjObjecl;Pluper‘ties_i:Prinl.._Name,.Freeze: Dafautt i iSort
r
& thill Last updated: 06/07/18 - 10:11
Modified: 1960Q1 2012Q4 /f s = r5-tbill
1960Q1 0.770000
1960Q2 1.310000
1960Q3 1.310000
1960Q4 1.440000

1961Q1 1.280000
196102 1.320000
1961Q3 1.600000
196104 1.380000
1962Q1 1.120000
196202 0.910000

FOTHEUTOEENEMINET NS, 22T 7 REORIGIEE LT, t-statistic &%
OET, 2D — 0 b ORFEL & 720 £9 (AIC 72 & Akaike Info criterion, BIC 72 & Schwarz
Info criterion ZEWNET), 7272L, ZITHEAELLTO005 ZEPEL LS, ZI Tl
WeEHEE L TCEREAED ET20 Intercept IF = v 7 20N THEE ET,

Unit Root Test X
Test type
Augmented Dickey-Fuller w
Test for unit root in Lag length
(@) Level

i (®) Autgmatic selection:
(O 1st difference
(O 2nd difference LS =

Maximum lags: 12

Include in test equation
-value: -
Gon SR <>

Trend and inte
8 Nren ancl intercept (O User specified: 4
one

G

ZLTOK 24 LI TOBEENAH ) &ivEd, ADF RRED t {H1X-4.3657 THYH ., ZDp
1% 0.0005 TI 2005, AEAUE 1% CTHEANROIGRZFTATE £4, F-EHEOHEMEIT
0.2549. su1 DfREIE-0211 THDH Z & bR T £,




Mull Hypothesis: S has a unit root

Exogenous: Constant

Lag Length: 8 (Automatic - based on t-statistic, lagpval=0.05,
maxlag=12)

Augmented Dickey-Fuller test statistic

Test critical values: 1% level =3
5% level -2.875608
10% level -2.574346

"MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable D{S)

Method: Least Squaraes

DCate: 060718 Time: 10:43

Sample (adjusted): 196202 2012Q4
Included observations: 203 after adjustments

Variable Soefficient  Std. Error  1-Statistic Frob.

S(-1) -0.211336 08  -4.365749 0.0000
g 0.074575 4.345259 0.0000

D(5(-2)) 0100357  0.076193 -1.317140  0.1894
DIS(-3)) 0239529  0.073711  3.249575  0.0014
D(S(-4)) -0.013840 0.0755689 -0.184471 0.8538
D(5(-5)) 0148151 0073806 2007296  0.0461
DIS(-6)) 0074641  0.074620 -1.000292  0.3184

D(T 002308 O00714ss -038t7r 07131
w&;ﬁf 773 0000
() 5SFYOEESF 5 ICADFEX L TAELL Y, £T.15%27 1V v 7 LT, View &
27 U2 LT, UnitRoot test 38R L £4°, & L TLLT D T User specific &5 =
JLTTELET, TRTKREET7TELTADFREERIT) ZENTEET, HEKR
HHCHDE tEIZ-078 THY . Z0 p fEi% 082 T b, BARERAZFEHTE £
A,

Unit Root Test

Test type
Augmented Dickey-Fuller -
Null Hypothesis: RS has a unit root

Test for unit root in Lag length Exogenous: Constant

g ;:::ihmnm (O Automatic selection: Lag Lenglh: 7 {Fixed}
O 2nd difference et t-Statistc ~ Prob.”

14
Include in test equation

s Augmented Dickey-Fuller test statistic -0.784885 0.8209
Thereer Test crifical values: 1% level KF-y0

8;::"’""' * C @uuermacied: 1D 5% level 2875538

10% level -2.574309

i *MacKinnon (1896) one-sided p-values.

(d) BUMRESRAF] thill IZ ADF#REEZ L THA LY (F7®EIT1L &F5), ©LRUL LD
AR, ARG A TEAI TE RN & 2R T £,

(e) B & LTiE, MEDNEEARICENNTWD O TIEZ <, BWERMEL © - TEIVLTV
LlbEEZLNET, >F 0, BHERICAE LY 3 v 7 IZRHENICLHEE B2
257120, MENPL-#HEE2T50TY, 20, A7 Ly RIdRERTLZ L70<,
T LANKRT 2EENALNDDTT, 20X 5 7R E OBRIT, AR & M
NTWET GELLIF6EEASHLTIEEW),




[7]
(@ WEHDZET, ZORINIKEN 50 HIFiTE TR Ro>TWD Z LD, Lichos

T, BHEOEFWEE 72T Z LIZTERZEH TH D,

Y1

3.0

2.5

2.0+

0.5

0.0+

-0.5+

(b) LAF® command THRERENFHTX 5,

Is d(y1) y1(-1)

Is d(y1) ¢ y1(-1)

Is d(yl) ¢ (@trend+1) y1(-1)

genr dl = @date > @dateval("50")

genr dp=d(dl)

Isyl cyl(-1) (@trend+1) dp dl

Z 2T, genrdl = @date > @dateval("50")|% ¥ I —ZAHDLTH Y . genr dp=d(dl) |ZDPIZF%47
51, REUREOHERIZTEIRL TES LT ERD, YIOT 7 OEHIT0479TH Y |

i AR Fai=1% M E 3 % 72 DOtfE1%-6.01(=(0.479-1)/0.0867) & 72 5,

Dependent Variable: Y1

Method: Least Squares

Date: 11/17/17 Time: 09:47

Sample (adjusted): 2 100

Included observations: 99 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.082569 0.063395 1.302460 0.1959

Y1(-1) 0.478737 0.086670 5.523646 0.0000

@TREND+1 -0.002409 0.001922  -1.253819 0.2130

DP 0.025028 0.327715 0.076372 0.9393

DL 1.115841 0.202110 5.520965 0.0000

R-squared 0.930388 Mean dependent var 0.994771

Adjusted R-squared 0.927426 S.D. dependent var 0.996485

S.E. of regression 0.268449  Akaike info criterion 0.256872

Sum squared resid 6.774086 Schwarz criterion 0.387938

Log likelihood -7.715153  Hannan-Quinn criter. 0.309902

F-statistic 314.0864 Durbin-Watson stat 1.751218
Prob(F-statistic) 0.000000

L pi 1L50 HIETO, BLMILIREIZ L L2 A8 THD, Licin> T, ZOMEZE dp=d(dl)ix, 51 #7211 &7220, Zhb

ST 0 &,



(©) y2 ZXRrd 5 &, 50 #RIHE THOE LN E L TWB DN 5, £7-. [K4.10()(b) &
B e K410V EIZZ L TWD ZENg0nd, DFD., y2 IFHEMREZ S -
TEY, S0 TRER2vavyy (CUVR) BREAELTND,

Y2

(d) & FIZidk¥E, 45 FIZIZME#0 ACF & PACF Z/RLCW5, KUETH D L ACF 13k
WP W ERELTEY ., 72, PACFIZ1KLAMIIFO0 L>TWD, ZHUTx
L. BEZETIXACFIZIZIEO L 72> TEBY, PACF HIZIZ0TH D, T b OFERMN
5. Y2 IZIZHNAR D B 5 ATREME 2 kb 5,

Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

| I | 10976 0.976 98.186 0.000 ! il 10135 0.135 1.8571 0473
n 2 0.945 0.168 191.15 0.000 ' a 2 -0.154 -0.175 42984 0.117
o 30918 0.0% 279.76 0.000 ' ! 30074 -0.027 48693 0.182
! 4 0.893 0.002 364.49 0.000 ! I 4 0070 0.061 53782 0.251
i 5 0.866 -0.066 444.96 0.000 ' I 5-0.025 -0.065 54427 0.364
! 6 0.836 -0.035 520.89 0.000 ' I 6 0.041 0.077 56246 0467
|
|

I 8 0.010 0.006 5.8331 0.666
] 9 0172 0.207 91210 0426

8 0.767 -0.012 656.63 0.000

I
I
I
I
K 7 0.043 0.020 58226 0.561
I
9 0733-0.000 71689 0.000 I
I
I

[
[
|
[
[
e 7 0802 -0.128 591.44 0.000
[
[
[
[
[

20 0.343 -0.086 10762 0.000 ' 20 -0.042 -0.024 20.807 0.409

21 0.300 -0.014 1088.3 0.000
22 0.268 -0.074 1087.7 0.000

23 0235 0.054 1105.0 0.000
24 N907 ANAT 14107 AN

! 21-0.080 -0.021 21619 0422
I 22 -0.085 -0.060 22.553 0.427

I 23 -0.146 -0.161 25363 0.332
[

[
[
[
[
[
[
[
[
[
[
[
12 0611 -0.100 864.12 0.000 '
[
[
[
[
[
[
[
[
[
[
[
[ 24 -0.023 -0.014 25437 0.382

JUHUUUUUUUUUUUUUUHHHHHH

I 10 0.695 -0.132 771.68 0.000 | I 10 0107 0.048 10.411 0405
I 11 0695 0.032 820.83 0.000 ! Il 11 0.055 0.099 10.757 0.464
I I g 12 -0.127 -0.107 12,601 0.399
m 13 0574 0.143 902.78 0.000 I N 13 -0.050 -0.020 12.890 0.456
' 14 0,539 -0.050 937.20 0.000 I o 14 -0.026 -0.042 12.968 0.529
! 15 0.507 0.087 968.03 0.000 ' g 15 -0.072 -0.133 13.590 0.557
[ 16 0.478 0.050 99573 0.000 | o 16 -0.002 -0.044 13.917 0.605
[ 17 0451 0.041 10208 0.000 I L 17 0.148 0.117 16.603 0.482
i 18 0.420 -0.118 10427 0.000 | Il 18 0171 0094 20223 0.320

' Il 19 0.054 0.073 20.587 0.360

|

|

|

|

|

[
|
[
[
[
m 19 0.383 -0.164 10612 0.000
[
[
[
[
|

(&) ZAUILLFDa~<wy REATTIIZL,
Is d(y2) ¢ (@trend+1) y2(-1)



FOTHEUTERD, ZORMEMNS, y2 DT 7 OIEE1E-0.022 L/hE <, BRI A
FEHTE RN,

Dependent Variable: D(Y2)

Method: Least Squares

Date: 11/17/17 Time: 10:15

Sample (adjusted): 2 100

Included observations: 99 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
C 0.072446 0.071448 1.013964 0.3131
@TREND+1 -0.000101 0.002120  -0.047837 0.9619
Y2(-1) -0.022398 0.034014  -0.658505 0.5118
R-squared 0.016658 Mean dependent var 0.017723
Adjusted R-squared -0.004849 S.D. dependent var 0.339982
S.E. of regression 0.340805 Akaike info criterion 0.714822
Sum squared resid 11.16021  Schwarz criterion 0.793462
Log likelihood -32.38367 Hannan-Quinn criter. 0.746640
F-statistic 0.763523  Durbin-Watson stat 1.658648

f —hix

Is y2 c y2(-1) (@trend+1) dp dl

EANTIUIHEETEX S, y2 O T 7 OFRHIF 0973 & 112 <, BAREGLZFRICTX 72
W, FTo, 7VUVADP OREIZ2 THY, tIEIX6.97 L REV, Lo T, y2 IZHAMR
ZHoTED, 51 NI VAR A UT-feRiElfe L b,

Dependent Variable: Y2

Method: Least Squares

Date: 11/17/17 Time: 10:22

Sample (adjusted): 2 100

Included observations: 99 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
Cc 0.089896 0.064046 1.403613 0.1637
Y2(-1) 0.973727 0.036408 26.74502 0.0000
@TREND+1 -0.002127 0.001944  -1.094121 0.2767
DP 2.006533 0.287863 6.970456 0.0000
DL 0.146854 0.148970 0.985797 0.3268
R-squared 0.978298 Mean dependent var 2.229899
Adjusted R-squared 0.977375 S.D. dependent var 1.780347
5.E. of regression 0.267794  Akaike info criterion 0.251989
Sum squared resid 6.741091  Schwarz criterion 0.383056
Log likelihood -7.473459  Hannan-Quinn criter. 0.305019
F-statistic 1059.362 Durbin-Watson stat 1.752138

Prob(F-statistic) 0.000000

8]

(@)4 D EViews ~ = = 7 /VIZE A B D728, & 2 TR 2488925, =721, vyl
~y8IILL T & LTERL TS,
genr yl = log(australia)
genr y2 = log(canada)

genr y3 = log(france)



genr y4 = log(germany)

genr y5 = log(japan)

genr y6 = log(netherlands)

genr y7 = log(uk)

genr y8 = log(us)
HWERREHD L, F411 LITFFAUHER L 2o TV D,

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -2.99648 0.0014

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results

Max
Series t-Stat Prob. E(t) E(vVar) Lag Lag Obs
Y1 -1.6782  0.4399 -1.494 0.781 5 10 127
Y2 -1.8963 0.3332 -1.474 0806 7 10 125
Y3 -2.9986 0.0376 -1.530 0.745 1 10 131
Y4 -2.6690 0.0822 -1.530 0.745 1 10 131
Y5 -2.2765 0.1812 -1.512 0.761 3 10 129
Y6 -3.4732 0.0102 -1.530 0.745 1 10 131
Y7 -2.7588 0.0671 -1.530 0.745 1 10 131
Y8 -1.7638  0.3970 -1.530 0.745 1 10 131
Average -2.4393 -1.516 0.759

(O FE2 0 (ZHTWE, BARIICIZ, A=A T U T yl, B - & y2, KEHy8 #x< &, #
ERERITEET D (IPS HFt&E1X-2.99 705-338 L72->TW5) , LavL, 29 LR
FRENTHS, BLUHEO/NSWEHEZTEZRSEVWOIREELEZ L0, T Lk
RBBESEIC b EEZ 52 TLEY, IPSHRETHN TV DI AEY & 72D,

Cross-sections included: 5

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -3.38339 0.0004

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results

Max

Series t-Stat Prob. E(t) E(var) Lag Lag Obs

Y3 -2.9986 0.0376 -1.530 0.745 1 5 131

Y4 -2.6690 0.0822 -1.530 0.745 1 5 131

Y5 -2.2765 0.1812 -1.512 0.761 3 5 129

Y6 -3.4732  0.0102 -1.530 0.745 1 5 131

Y7 -2.7588  0.0671 -1.530 0.745 1 5 131
Average -2.8352 -1.526 0.748

d) 2 TOEEHAWCTIPSREEITY, -7 L, fEEM R LY RELT, EHEE FLUFR
EREEDDH, ZDLx, HEMBIILLT &£72 %, Group Unit Root Test Window (235
VW, Include in test equation @ Individual intercept and trend Z8&R L T OK & L
X9,



Group Unit Root Test

Lag length
Individual rot - Im, Pesaran, Shin (®) Automatic selection:
t-statistic v
Teét ':;;nit rootin Max lag: 5 p-val: 0.05
(O 1st difference (Use * to indicate obs-based
O 2nd difference maximum lag length)

O User specified: 0
Include in test equation

T Individual intercept Spectral estimation
(® Individual intercept and trend ¥ Bartlett

Options Automatic Newey-West
[JUse balanced sample User specified: 2
[ ] [ e

HEERERIILLTOMEY Th b, L v FEEFOR, IPSHEHEIF-1.211 700 | pfEl
10% L0 KEV, ZO70, IREAGH (2 TORINZHARNH D) TR TLE D,
I CHERAT, RUEREENER (Zo5E, RV R) 28D TLED 2 & THRIY
NMEFLTCLES ZEThD, 2L, UEREENEREZZDRWE, EXILOFRD IC
Lo THRIAMETLTLE S, BARREICEW T, BIRRICHENERO EnEED 5
DEWD BENIERICRE 2 Z R CX 5725 9,

Cross-sections included: 8

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -1.21193 0.1128

** Probabilities are computed assuming asympotic normality

Intermediate ADF test results

Max
Series t-Stat Prob. E(t) E(Var) Lag Lag Obs
Y1 -1.6224 0.7788 -2.135 0638 5 5 127
Y2 -1.5716  0.7990 -2.179 0.605 1 5 131
Y3 -3.2067 0.0876 -2.179 0.605 1 5 131
Y4 -2.7379  0.2234 -2.179 0.605 1 5 131
Y5 -2.0628 0.5612 -2.158 0.625 3 5 129
Y6 -3.5808 0.0354 -2.179 0.605 1 5 131
Y7 -2.8175  0.1938 -2.179 0.605 1 5 131
Y8 -2.4482  0.3533 -2.179 0.605 1 5 131

Average -2.5060 -2.171 0.612




[9]
() #RINTHIAIZHARREZ L & 9,

- >
— —

TyLiZA—A N 7 OREHHEL — L OxEK

L9 %, % LT Unit Root Test Window % B\ T, Dickey-Fuller GLS ##R3 %, F7-.
Lag Selection | t-statistic, Maximum lags i 10, p-value |3 0.05 & L X 9,

Unit Root Test

pe
ey-Fuller GLS (ERS)

(O 2nd difference

ZTLTOKT DL, LUITOMHENFRRSAND,

Test for unit root in Lag length
@ 2 (®) Automatic selection:
O 1st difference
t-statistic o

Maximum lags: 10
Include in test equation
(®) Intercept p-value: 0.05)
Trend and interce|
User specified:
O N > pecified 4
one
Cancel

tfl13-1.56 TH VY . 10% Dk FE-1.61 L v

DINIIRE, 2Ok, BAREHEZFEA TS vy,

MNull Hypothesis: Y1 has a unit root
Exogenous: Constant

Lag Length: 5 (Automatic - based on t-statistic, lagpval=0.05,

maxlag=10)

Elliott-Rothenberg-Stock DF-GLS test statisti

1% level
5% level
10% level

Test critical values:

*MacKinnon {1996)

DF-GLS Test Equation on GLS Detrended Residuals

Dependent Variable: D(GLSRESID)
Method: Least Squares

Date: 111717 Time: 11:12
Sample (adjusted): 188103 201301
Included observations:

127 after adjustments

Wariable Coefficient
GLSRESID(-1) -0.039307
D(GLSRESID{-1)) 0.203170
D(GLSRESID(-2)) -0.116463
D(GLSRESID(-3)) 0.125911
D(GLSRESID{-4)) -0.135852
D(GLSRESID(-5)) 0.197092

t-Statistic
-1.566087
-2.583298
-1.943364
-1.615050
Std. Error t-Statistic Prob.
0.025099  -1.566087 0.1199
0.089825 2261841 0.0255
0.090301  -1.289713  0.1996
0.090937 1.384800 0.1687
0.080756  -1.496891 0.1370
0.090599 2175429  0.0315

R, y2~y8 RINCHOWTHERT D & y2
(b) EViews D~==T7 /L 4 E A BRI\,

. Y7, y8 THRIEH ZFEAITE %,
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(@)

1973 LI b Ly ROBREUITHEER LR H o7 L, XU MEEITH>, 22T
log(rgdp)z y & L X 5, F7z, 1973Q2 IZEEIH & AR DIRBUTHEEZ L3 & - 7= FIHEME:
AEBLTHEZIT), ALy OZETH D, £72. 1973Q2 (ITBWT h L
RZ$0% 105 1272 > TW A 72, DT Id DL¥@trend-105) & L 7=,

genr y = log(rgdp)

genr dy=d(y)

genr DL = @date > @dateval("1973Q2")

genr DT=DL*(@trend-105)
HEIZ, UTFToa~<y ReEATIUT I,

Isdy c y(-1) dy(-1) @trend DL DT
HEERERIZLAT & 722 %,

(Z)equation: UNTITLED Workfile: UNTITLED:Untitled¥ = (=) g
[View Proc ObjectHPrint,Name Freeze||Estimate|Forecast Stats|Resids|

Dependent Variable: DY

Method: Least Squares

Date: 02/02/18 Time: 14:59

Sample (adjusted): 1947Q3 2012Q4
Included observations: 262 after adjustments

Variable Coefficient  Std. Error  t-Statistic Prob.
C 0.331221 0.121664  2.722424  0.0069
Y(-1) -0.043608 0.016319 -2.672279  0.0080
DY(-1) 0.379033 0.058653  6.462245  0.0000
@TREND 0.000424 0.000159  2.662747  0.0082
DL -0.001686 0.002284 -0.738347  0.4610
DT -0.000119 5.07E-05 -2.338763  0.0201
R-squared 0.174689 Mean dependent var 0.007803
Adjusted R-squared 0.158570 S.D. dependent var 0.009859
S.E. of regression 0.009044  Akaike info criterion -6.550807
Sum squared resid 0.020939  Schwarz criterion -6.469089
Log likelihood 864.1557 Hannan-Quinn criter.  -6.517962
F-statistic 10.83725 Durbin-Watson stat 2.088595

Prob(F-statistic) 0.000000

INEHDLE, ZOMREARDE, DLIFAETIERWA, DTIZFAETHY, FL v
ROME X TSR LN S o T AREM A R LT D, F72. yu OFREE-0.0436 Th
V. ZOt{EIZ-2672 72> TWD, ~uRETIE, E7/V 2 ORFFEIZ-3.96 TH
H7-O(L1EK 04 Th D), HARMRE AT TE 220,

928 GDP Z#[X7"4 5% &, 2008 FEOEBREEHKICHE N TKENRRKREIKTFL, £I0
HEEL TWRWE I IZAZ D (E TRER), DE 0, MEZE{k 2008 FFIZHA T T
WD AREMEN B D, 2 TN A 2007Q4 £ TE LCRICHEEEZ L CA LS, 22
Ty DFRER1F-0.097 THY . D tEHIF-4.346 TH Y | FERE-3.96 L0 H/hEw, L
T2id o T, BRI Z FEHTE D,



96

9.2

88

8.4

8.0

76+

T2

(b)

0.04

002 + AN &

(Z)equation: UNTITLED Workfile: UNTITLED:Untitled¥ | (=) s
View  Proc|Object | Print| Mame FreezeHEstimate Forecast Stats Residsli
Dependent Variable: DY
Method: Least Squares
Date: 02/02/18 Time: 15:03
Sample (adjusted): 1947Q3 2007Q4
Included observations: 242 after adjustments
Variable Coefficient  Std. Error  t-Statistic  Prob,
c 0727550  0.165942  4.384349  0.0000
Y(-1) -0.096714 0.022253  -4.346043 0.0000
DY(-1) 0.365295  0.060081  6.080075  0.0000
@TREND 0.000935 0.000216  4.335603 0.0000
DL -0.004808  0.002380 -2.020178  0.0445
oT -0.000183 5.49E-05 -3.342989 0.0010
R-squared 0.185616 Mean dependent var 0.008347
Adjusted R-squared 0.168362 S.D. dependent var 0.009797
S.E. of regression 0.008934  Akaike info criterion -6.573324
Sum squared resid 0.018839  Schwarz criterion -6.486821
Log likelihood 801.3721 Hannan-Quinn criter.  -6.538477
F-statistic 10.75791  Durbin-Watson stat 2112979
LU L LR L LR A LR Ll LR LS RN LR _statisti
50 55 60 6 70 75 8) 6 0 9 00 05 10 Prob(F-statistic) 0.000000

EViews O~ == 7 /L Cix, BN 5fif & HP 7RI L > T, EE GDP OIFERE 7 &Ko
TWHDT, ZHLHEBBLTHL BV, GDP X ¥ v 7 & 1%, 32 GDP b I{E GDP
(G4 - MR MRRER 72 & 2 ITERR SIS GDP) L oZEE LTERSND, GDP ¥ v
v 3, TR (3EE GDP) 23 ik /) ((E GDP) & < b k- T % )
S TND oD, FTaF v v 7 & BTN 5, 328 GDP I rgdp., #&1E GDP X potential
THoH7-®, GDP ¥ v v /X
genr gdpgap=Ilog(rgdp/potential)

LLTROBND, FTIX, BN il HP 3 fifIC L D988, GDP ¥ v v 74 /R L
TWn5%,

\m

i AN i ,‘
A\‘ \Jlk ..n...L M Aﬁ ).

I VeVl

-0.02
i
o ] ——BNZ R
-------- HP%)
i ——GDP Gap
-0.06 fn

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

HARETHREMBLIZEY . BN TIE, FHRERIIIIIOEETZRLTND, 21U
IZxF L, HP iR Tld, MRERERIIZRD ONIENNT WD, N EE L. 2K s e iT



(National Bureau of Economic Research, NBER)Z3/AZ L T\ 5% mx%iBY] (B — 270 64R b
LET) 2K LTS, NBER DspR%ZIBH], 72 GDP F v v 7 L i35 & BN 2fi &
HP 73t & HITmAIER A B<IATWDH L 91T H 2D, LinL, 2008 F D fatk T,
BN 0 ffIIEER EFH 2 7T X LMl L T\ 5, E72. HP 2 TlE, 2008 FEIZIB VTR E
FRIIRER~ATALFMENTNDD, 2010 FITIFKRERT T A>T D, T
2010 FFIZBNTH, AFEKABAMINC -T2 2B L LMETHA I,

HP i DRI E LTk, 7 —Z O] & it OWIMIZH W T, mKiER R TRl S
NTLESTWD, ZHITK L, BN fiF Tk, SXIGERDI N2V /NZIRZEE L TN D72
FTRL . SREHERICARRE LTHESNTLE S TS,

() yZ&EHHE, L K, DL, DT CTHIFET S
Isyc @trend DL DT
I I CHREEEAIERER L LE 5, LUTF T, #82E% GDP v v 7 & —fiICBIR LTz,
AL GDP ¥y v A -E & 2 L TWD R, EEOEIFEFIIREN, Fio, EKEL
KDl BRMEIZE > T, REBNZIBL TWAHZ L2 TV AR, FROEITINE D
EZAMEIMEL TS, ZHucxi L, GDP ¥ ¥ v 7Tk, &ffEiOREITRKE VI,
FROBEAGITNE Y 52H Y | SEEDOIKLNHTEND,
0.08 -
0.06 -
0.04 -
0.02 -
04
-0.02 4
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-0.06 -
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-0.1
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[11] = DX, F2ER D EViews TR 2 720 O THE Sz uy,

(@ EViews v==7 /D 4EESBINTV, &O7D, LLFBREREFET 57200
a—RERY ET,
Idraws=5000 N:#g v 3 U [RI%% 5000 (A1
Iseries =100 T 7 A X3 100
la=1 a AR(D)DFRETH Y . HAAR ZE

workfile dftest u !draws
vector(!draws) vec_a=0
vector(!draws) vec_t=0
smpll1
series y=0
for li=1 to !draws
smpl 2 !series
series y=la*y(-1)+nrnd
equation eql.lsy c y(-1)
vec_a(li)=@coefs(2)
vec_t(li)=(@coefs(2)-1)/@stderrs(2)
next
smpl 1 Idraws
mtos(vec_a,vec_ahat)
mtos(vec_t,vec_that)
vec_ahat.hist

vec_that.hist

ZHuT for L EEDONT, for 25 next £ TTO

LELEVITRSoTND, ZTIZTlilXl ThE-

‘(\

Idraws C#&bH 2, 9. lizl1 L TTF—4%%

AR(L) TARKT % (mmd I FAEAE EHELER), = LT
OLS THERE L C ARQ)DIRE & 155, £ DORER% .
7 R~ vec_a DF—ERIWAT H, S EEE, i
2L LTCRILZ &EET 5,

X7 MOFEELEEHAELIZSWDOT, vec_a,

vec_t ZIRERHNT — ZIEWT 5,

(b) F V> REHZE T D HT-HOITIE,
equation eql.sy c y(-1)

EWOfTE

equation eql.Isy c y(-1) @trend
ICEEHA 2o kv, ZZ2T@trend X MLy REHTHD, L Crunzisd &, LATD




K23 GFE6id, £ TFORTIE, ARQDBZRED 5AHZ L TR, O34 0.9 &7¢
STW5, £, tHRFAEOSMAILIFONTZENTZ0N-2.1 122> T\ b,

1,200 700

1,000 = 6104

500 4 —
8004

400 - I
600
300 4

4004
200 4

2004

L 100 4
0 . 0 L= N R

0,155 ‘ [léiﬂ ‘ D,‘EE I D,;U ‘ D,‘TE I D,IED ‘ 0%5 080 09 H‘)D 1,55 - -4 -3 -2 -1 0 1

@O)DOFERZ T 2 & ARQ)DIREIZ, Py REEHIEEDHR, Lh/hEan
ERECRT NI LD D, DFED | BREOSMIBERNTEIZT T FLTWD, [Fkk
2. tFETEIZ DWW TS, Py REREZZDL L EOEDN, KOS RERAE TR
7o TWBD,

(c)DGP ZEHmfE L Lo b laDfEZZEZ UL LV, 72 & 21E, a=0.5 72 & code I
1a=0.5
Fo, tHEIHRIZEOHEE 05 T 5720,
vec_t(l)=(@coefs(2)-0.5)/@stderrs(2)
LEET D, a=0.95 725
1a=0.95
vec_t(l)=(@coefs(2)-0.95)/@stderrs(2)
L%, LUFTIE, RETEZRT, LN CIERRZTERT,
TITIE, a=0.5 DGAIZOWT, ARQ)DIREL, tHFHEO AR L TWDH, ARQL)D
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