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Abstract:

This research to aimis an attemption to measure the impact of government spending
on kaldor square variables in Algeria during the period (1980-2017), in order to
achieve this, we have relied on the analysis of time series of study variables and the
introduction of the appropriate econometric modelling of the economic relationship
between the government spending and the kaldor square variables represented by
economic growth and unemployment rate and and inflation rate and balance of
payments, by applying the Engle-Granger and Johansen test cointegration and
bounds test and granger causality test and estimation of error correction model and
vector autoregressive and autoregressive-distributed lag models during this period,
with inductive and deductive approach.

The study reached several results, the most important of which is the positive
effect of public spending and equipment expenditures, capital expenditures on the
rate of economic growth and the rate of inflation and a negative effect on the
unemployment rate, There is no effect on the balance of payments during the study
period.

Keywords : Government spending, equipment expenditures, capital expenditures,
Kaldor square variables , Algerian economy, econometric models .
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Jlez=y) Q-stat =Yl Q-stat )
0.68 12.87 0.000 75.99 DEP
0.23 19.61 0.000 220.27 TCHO
0.27 18.91 0.0002 43.22 PIBH
0.69 12.69 0.000 106.63 K

/ / 0.99 0.49 H

0.89 9.43 0.000 69.67 INF
0.89 9.39 0.000 70.27 BP
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" Damodar N. Gujarati, Dawn C. Porter, Basic Econometrics, 5éme Edition, Mcgraw-Hill
Education, Usa, 2009, P757.
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Correlogram of RESID01

Crate: 10/20020 Time: 07:34
Sample: 1980 2017
Included observations: 28

Autocorrelation FPartial Correlation AC PAC Q-Stat  Prob

= = 0.250 0250 25766 0108
-0.081 -0.153 2.8523 0240
0.081 0156 3.13982 0371
-0.089 -0.190 34959 0478
-0.302 -0.218 7F.70456 0173
-0.252 0179 10737 0097
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-0.067 -0.074 11.963 0215
10 0.053 -0.028 12115 0277
11 0.078 -0.065 12455 0.330
12 0102 0028 13.059 0.365
13 00032 -0137 132.059 0443
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15 0.084 -0.016 12.821 0539
16 0153 0224 15445 0492
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Correlogram of RESIDD2

Drate: 10/20020 Time: 07:42
Sample: 1980 2017
Included cbservations: 38

Autocorrelation Fartial Correlation A PAC Q-Stat Prob
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0.507F
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-0.013
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3
4
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-0.011
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-0.021
-0.194
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-0.083
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43 065
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43 242
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55.590
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13 -0.323
14 -0.263
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0117

61.943
66.323
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Sample: 1980 2017
Included observations: 28

Autocorrelation Fartial Correlation AU P Q-Stat Frob
1 — 1 I— 1 0734 0734 22130 0.000
1 — 1 q 1 2 0.519 -0.0432 33495 0.000
1 — 1 1 2 0.3259 -0.014 391701 0.0o00
1 = 1 L — 1 4 0155 -0.199 40193 0.000
1 n 1 1 1 5 0034 0007 40245 0,000
1 i 1 1 q 1 5 -0.050 -0.042 40.3285 0.000
L 1 LI 1 ¥ o-0.1862 -0.135 41.648 0.000
| m— 1 Ly — 1 g8 -0.290 -0.205 459132 0.000
| — 1 LI 1 9 -0.367 -0.081 52.964 0.000
| m— 1 1 i} 10 -0.2584 0234 57.348 0.000
L — 1 1 q 1 11 -0.230 -0.039 G0.320 0,000
L — 1 LI 1 12 0232 0188 62.460 0.000
L — 1 LI 1 12 -0.233 01732 66.767 0.000
LI 1 1 = 14 -0.182 0149 68.877 0.000
LI 1 O 1 15 -0.187 -0.085 71178 0.000
Ly - 1 L — 1 15 -0.202 -0.235 74005 0.000
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Mull Hypothesis: Mo long-run relationships exist

Test Statistic Walue k

F-statistic T.120242 3

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 272 377
5% 3.23 435
2.5% 3.69 4.89
1%6 4 .29 561
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' Xing Wang, A Granger causality test of the causal relationship between the number of
editorial board members and the scientific output of universities in the field of chemistry,
CURRENT SCIENCE, VOL. 116, NO. 1, 10 JANUARY 2019,P35.

? Pasquale Foresti, Testing for Granger Causality Between Stock Prices and Economic Growth,
Munich Personal Repec Archive Paper, N2962, April 2007.
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Granger causality test Granger cau=sality test
Model 1: DDEP ~ Lags (DDEP, Model 1: DTCHC ~ Lags (DTCHC, :4) + Lags(DDEPR, 1:4)
Model 2: DDEP ~ Lags (DDEF, Model 2: DICHC ~ Lags (DTCHC, 1:4)
Res. Df F Pr(>F) Re=.,Df Df F Pr(>F)
24
-4 2,7054 0,05435 . ] 28 -4 1.5054 0.2321

+ Lags (DTCHO, 1:

Granger causality test Granger causality test
Model 1: DDEP ~ Lags (DDEP,
Model 2: DDEP ~ Lags (DDEPF,
Res.Df DI F Pr(>F)
30

+ Lags (DPIBH, 1: Model 1: DPIBH ~ Lags (DPIEH,
Model 2: DPIBH ~ Lags (DPIBH,

Res.Df D F Pr(>F)

+ Lags (DDEP, 1:2)

32

Granger

-2 1.0742 0.3543

cauzality test

-2 0.2867% 0.7868

Granger causality test

Model 1: DPIEH ~ Lags (DPIBH, :2) + Lags(DE, 1:2)
Model 2: DPIBH ~ Lags(DPIBH, 1:2)
Res.Df DI F Pri(>F)

HModel
Model 2:
Re=. Df

DE ~ Lags(DE, 1:2) 4+ Lags(DPIEBH, 1:2
DE ~ Lags (DK, 1:2)
F Pr(>F)

9 7 .
2 -2 0.5206 0.5994 2 0.7096 0.4599

Granger causality test Granger causality test
Model 1: H ~ Lags(H, 1:2) + Lags(DFIEH, 1:
Model 2: H ~ Lags(H, 1:2)

.DE Df F Pr(>F)

30 .3728 0.6&92
32 -2 0.8491 0.4378

Model 1: DPIBH ~ Lags (DPIBH, 1:2) + Lags(H, 1:2)
Model 2: DPIEH ~ Lags (DPIBH, 1:2)

Res.Df Df F Pr(>F)

Granger causality test Granger causality test
Model 1: DDEP ~ Lags(DDEP, 1:1) + Lags(DINF, 1:
Model 2: DDEP ~ Lags(DDEP, 1:1) Model 2: DINF ~ Lags (DINF, 1:1)
Res.Df DI F Pr(>F) Res.Df DI F  Pr(>F)
33 1 33
-1 0.8675 0.3584

Model 1: DINF ~ Lags (DINF, 1:1) + Lags(DDEP, 1:1)

-1 8.5984 0.006073 **

Granger causality test Granger causality test

Model 1: DDEP ~ Lags (DDEP, 1:1) + Lags(DBP, 1: Model 1: DEP ~ Lags(DEP, 1:1) + Lags(DDEP, 1:1)
Model 2: DDEF ~ Lags (DDEP, 1:1) Model 2: DBP ~ Lags(DBP, 1:1)
Be=s.Df Df F Pr(>F) Res.Df Df F Pr(>F)
33 1 33
-1 0.9582 0.3348 34 -1 2.4743 0.1253
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Dependent Variable: DTCHO

Method: Least Squares

Date: 10020020 Time: 10:09

Sample (adjusted): 1981 2016

Included abservations: 36 after adjustments

Wariable Coefficient Std. Errar t-Statistic Prob.

E(-1) -0.500230 0.274707 -1.820958 0.0777

c 0.012800 0.015606 0.807381 0.4252

DDEP -0.967113 0120788 -8.006720 0.0000

R-squared 0667651 Mean dependentvar 0.048225

Adjusted R-squared 0647509 3S.D. dependentwvar 0151170

S.E. of regression 0.089751 Akaike info criterion -1.903901

Sum squared resid 02668823 Schwarz criterion -1.771841

Log likelinood 3727021 Hannan-Quinn criter. -1.857843

F-statistic 33.14660 Durbin-Watson stat 1.388205
Prob(F-statistic) 0.000000
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.291831  Prob. F(1,32) 0.0790
Obs*R-squared 3.357885 Prob. Chi-Square(1) 00669
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Heteroskedasticity Test: ARCH

F-statistic 0070822 Prob. F(1,33) 07918
Obs*R-squared 0.074953 Prob. Chi-Square(1) 0.7843

Eviews10 mabpdl oz Jo el Il shis] a2 yiaaall
igaall il s aey 0.05 o 58T Lo alanV1 aed) OF Ll Joad) S e LS5
celle=Yl s Wl e as g
D (5! Ayl il ) sliand) Bpdpdd) jlas —

Qstat=9.86 aslaxy) o L= ( 08 3, 3=l ksh) jung box Lt IS=
03] hall (s5les B LSV oSlas e T Ho 254 L5 ey Qtable=26.29 .. g

sl 5590 e le 2 a,a,wwde\,ﬂm

156

—
| —



299 e Ol pine Jo 05t LY Aulw 3Y Addad) By s Jadll

D el adl et —

b JWus 0.05 e 5T (08 135 3=l Lahy jarque-Berra et Jlox) 0F L
el el o Bl Ak OF Jsii aing 0l 4
101 Lo 3 Ttk prmenad plas g3 5 il IS n imdgel]  Slaam ) i) —
Ggest) 2l OF e Y010 (gginn Gsrmn dis sgimn 529 =0.50 (goly Lkt mmas fulos -
L tiag 1.30695 g5ls I %010 spimn sgimn tie J9adl aadl) o ;ST 25 1.82 (g5l
O o cipedly B3mge Lol e &7 Oy il ) (3 2515l BOA)) iy B85 0
Jotls aalasy¥l sl e 255l aned Mt 0 %00.50 Jsly s e Uladl Jaas
Z3sad
Al Jase 3 Sad @ Cladl s 2l Sl O f 0.6676 (g5l ad Jalas -
Wbt pals e b SUy %0 66.76 ay
oo e ol aadl) o ST A gt Al OY 3y gine S BLEY) Bades OF L -
gme pé BT Eo ol ud) ks

Bginn Sstms dio Wgdd) Aadll o ;ST 29 33,14 (goles Bpdl 2 28 OF L>N -
Cigae V3 & S8 2500l (o 3.2759 (gols g %05
ARDLisygolt dcat Stgomil] SI1 jliou¥l zhges pudi 1 W1 ¢ 40

Slgmdld G SAEN) 2356 (@olaYl sl Jo asSH WY1 ST ) ptsns Oy
Shinand and Sun . | oby 1995 Pesaran «.s it ARDLasgjll 2
Ty ll o o Bten Sl 05T O 30l L plasizal by (1998 4. Pesaran,
@ il Olpadl Sldas i abras Lomgd) oda 3 Lady I(0yy I(1y oo k= oF Il
- sy sadll )

e sl Gy skl bl 3 @M um 0

! Emeka Nkoro, Aham Kelvin Uko, Autoregressive Distributed Lag (ARDL) cointegration
technique: application and interpretation, Journal of Statistical and Econometric Methods, vol.5,
no.4, 2016, P84.
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Long Run Coefficients

Wariable Coefficient Std. Error t-Statistic FProb.
DEP 0.118355 0.030267 3.910398 0.0011
K -0.124607 0171795 -0.725321 0.4781
H 0. 437887 0.3207050 1426110 01719
- 4. 816282 4 263572 1.129635 02743
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" Sophocles D. Vogiazas,Macroeconomic credit risk modelling: an empirical investigation of
the Romanian and Bulgarian banking systems with reference to the Greek crisis, South East
European Research Centre at Thessaloniki,2015,P176.
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Cointegrating Form

Wariable Coeflicient Std. Error t-Statistic Frob.
D{PIBH{-1)) 0.227162 0202614 1.121165 0.277e
DPIBH-Z)) 04549832 0208872 2226170 0.0z98
CHPIBH-2)) 0.3693216 0159861 2310228 00237

D ERP) 0057991 0020724 -2.280821 00044
DI{DEP(-1)) 0010449 0012501 0.561729 0.5216
DIDEP{-2)) 0039005 0018878 2 0661580 00544

Imlge ] -0 105022 0168425 -0.629488 0.5274

DKI-1 ) 0.392270 01566676 2 354084 0.0Zz09

DHY 1.3073212 6.368532 0205277 0.8295

CHH-13) 23535594 132045490 1.8032979 00890

D{H-2)) -16.8532285 F.4028262 -2.2749321 0.0z261
CointEg(-1) -1. 108230 0215878 -5 133590 00001
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.418328 Frob. F(2,20) 02654
Obs*R-squared 4 223311 Prob. Chi-Square(2) 01210
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Heteroskedasticity Test: ARCH

F-statistic 0.Z220205 Prob. F(1,21) 05756
COoDpsTR-squared 0.337379 Froo. Chi-Sguare(1y 0.5613
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DEP-Z) DEP-3) K K-1) K(-2) H H(-1) H(-Z2) H{-32)} C
Omitted Variables: Squares of fitted values

Malue o Probability
t-statistic 1.27F1510 16 0.2217
F-statistic 1.6156991 {1, 16) 02217
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Wector Autoregression Estimates

Crate: 12/23/M19 Time: 15:19

Sample (adjusted): 1982 2017

Included observations: 36 after adjustments
Standard errors in ( ) & t-statistics in []

DIMNFE DD EP
DIMFE-1) 0.085170 -0. 701206
(0.15247) (0.75284)
[0.55861] [F0.92141]
DDEP(-1) 0.097952 -0.288460
(0.033240) (0. 16494)
[2.932320] [-1.74886]
C -0.126282 -1.444976
(0. 77092) (2.80658)
0. 1TETS] [0.27960]
R-squared 0.210371 0.102257
Adj. R-squared 0162514 0.0423909
Sum =q. resids TO04 1857 A7F168.65
S.E. equation 4 519411 22.80926
F-statistic 4.395880 1.899926
Log likelinood -104. 6052 -162.09326
Akaike AIC 5.978067 9171865
Schwarz SC 6.110027 9.3032825
Mean dependent -0.251667 -1.066146
S.D. dependent 5.047751 23.388328
Determinant resid covariance (dof adj.) 10928 92
Creterminant resid covariance 9183.326
Log likelinood -266.4162
Akaike information criterion 1512423
Schwarz criterion 15.39815
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WAR Residual Serial Correlation LM T...
FMull Hypothesis: no serial correlation ...
Date: 12/23/M19 Time: 1526

Sample: 1980 2017

Included cbservations: 26

Lags LM-Stat Prob
1 5.443403 01684
2 8.640384 00707

Frobs from chi-square with 4 df.
Eviews10 bl o2 e Toly IR slae] o 1 ykazol!
o)l OV 3gadl s Cp 313 Do) 350 pke sF el 003 53 UL LML jlas) il a5
Sl s s sl
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VAR Residual Heteroskedasticity Tests: Mo Cross Terms
Date: 12/23/19 Time: 15:50

Sample: 1980 2017
Included observations: 36

Jointtest:

Chi-=q df Prob.

2079337 12 0.0535

Eviews10 mabpd oz e Tely (Il slae) o : yleaad!
igaall i) L aey 0.05 o 8T Lo alanV1 aed) OF Ll Joad) S e LSS
Lol R e et G
(VAR) U1 jlusu¥) plad #3500 &y pll—
Ju e @ gl gy Flad m3sf Byl il jlastl pils

(VAR) 11 jlou¥l glad mdges dylyiat :(06-04) o3, JS
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: Ljung- Box el gits QU1 Jgad (e

(first différence) Js¥! & ,4)) (level) gt .
JlezY) Q-stat Jlez=YI Q-stat s
0.56 14.46 0.000 173.98 LEQU
0.29 18.55 0.000 181.89 LFON
0.49 15.34 0.000 199.76 LTCHO
0.27 18.86 0.000 170.72 LPIB
0.71 12.47 0.000 116.41 LK
/ / 0.379 17.09 LH

0.70 12.54 0.000 54.64 LINF
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LEQU Lot Ljung- Box J Q aslaxY¥ aad of L Jeddl D
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(first difference) JoY1 &4 (level) s gt el
(e | S)eess | (0) s | (4) s | (S) i | (6) s

-4.62 -5.03 -4.97 1.50 -1.25 -1.62 W LEQU
-4.99 -5.35 -5.28 1.45 -1.17 -1.80 Byt Lol LFON
-5.53 -5.46 -5.45 -0.30 -1.51 -1.81 e LTCHO
-5.39 -5.45 -5.36 2.79 0.01 -1.59 Bygnst] Gl LPIB
-5.20 -5.15 -5.90 0.26 1.41 -1.49 Gygnst] Gl LK

/ / / -1.97 | -3.32 ~3.68 | st i LH
-5.13 -5.05 -4.97 -1.03 -1.94 -2.02 Bygnst] Gl LINF
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TCHO;; LFON; LEQU 0 8 ziwlt JolS1 jlast @ Yo
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0 ey Wi 1(27-04 o3y Jgued!

WaAR Lag Order Selection Criteria
Endogenous variables: LTCHO LECQU LFOM
Exogenous variables:

Drate: 07021 Time: 09:04

Sample: 1980 2017

Included observations: 34

Lag Logl LR FPE Al SC HC
A -17.47954 [NV O.000254 1.557620 1.9616857* 1.695408
2 5. 443272 19.824447 0.000206™ 1.379016™ 2187089 1.654592"
= -0. 417190 F.391297 0007047 1.6127 76 2824886 2. 0261740
4 3. 740987 5. 3281170 0001472 1.8975289 3. 513735 Z 448741

Eviews10 bl oz Jo Tely (Il slas] e - baaoll

' Erik Hjalmarsson, Pir Osterholm, Testing for cointegration using the Johansen methodology
when variables are near-integrated: Size distortions and partial remedies, Empirical
Economics, n 39, vol 1, 2010, August , P56.

* Dimitrios Asteriou, Stephen G. Hall, Applied Econometrics, 2éme Edition, Palgrave Macmillan,

Ues, 2011, PP 374.
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FEEETE R EESEE AR SEESE
# Johansen—-Procedure #
FEEETE R EESEE AR SEESE
Test type: trace statistic , with linear trend

Eigenvalues (lambda) :
[1] ©0.37420300 0.12350758 0.06300143

Walues of teststatistic and critical walues of test:

test 10pct Spot 1pctoc

r <= 2 | 2.34 6.50 8.18 11.65
r <= 1 | T.092 15.668 1T7.895 23.52
r = 0 | 23.%96 2Z28.71 31.52 37.22

Eigenvectors, normalised to firstc columm:
(These are the cointegration relations)

LEQU.12 LFOM.12 LTCHCO.12
LEQU.12 1.0000000 1.000000 1.0000000
LFON.12 —1.0973956 —0.922822 —-0.5474533

LTCHC .12 —-0.7512045 1.3951968 —0.9355717

Weights W:
(Thi=s i= the loading matrix)

LEQIT.12 LEFOMN.12 LTCHC.12
LEQUT.d 0.2686070 0.20432775 —-0.089182235
LEFOHN.d 0.68462537 0.25903476 —0.0702825494
LTCHC.d 0.3736108 —-0.048926533 —-0.01047131

R3.6. 120 i) ooz Jo Tely CI) slas) e 0 ybazad)
A Bl i

D s 4 e La

B A el e BT 29 23.96 i) 00T (TS 4, 2 OF Lm0 L) Joudl s
sy e e e ) Ahal) Lol Jad wn ULy 2871 (ols JI Y05 W5 sy s

ol ol pu Srall S
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LINF; LFON; LEQU . 8zl iS5 sz © b

W) s sy -1

oSy QLY e 3 L] ol Pias)l olgmadll sas apad mn Sl Y1 s sl LS

ialy WloYl Sl am da @3y SCAIC : e Jlemtal SV bl dst Jloszal

AW g (3 ase iladly VAR

U Erys wuew 1(29-04y 3y Jgud!

WAR Lag Order Selection Criteria
Endogenous variables: LIMNF LEQL LFOM
Exogenous variables: C

Drate: OF/08/21 Time: 16:28

Sample: 1930 2017

Included observations: 34

Lag Logl LR FFPE AlC 3C HQ

o -1132.5587 A 0190674 6.856392 6.991071 6.902321
1 -1.247002 1981970 0.0004329* 0. 779235 1.217951* 0952953+
2 5.974816 13.05818 0.000466 0.825011 1.76T7TE3 1.146516
3 10.87202 5501928 0000652 1.125175 2471954 1.584459
4 1496901 5.060980 0.000933 1.4135388 3164413 2010669

Eviews10 bl oz Jo Tely (Il slas] e - baaoll

bl e il des Bt b &Y e (P=1 & Wl anys OF o> Jeadl I3 oy

I piadl JoSHI jlast mils —2
: L}Lﬂ\ JJJJ.-\ L} Wjﬁ djwu? )L:.b'—\ =55

il JolS1 et gits ((30-04)43y Jguond!

T T T T T TTTTITTFTEERESTF
# Johansen—Procedure #
FHEFFFFTIFFFTFENT RS ERS
Test tcwype: trace statistic , with limear tcrend

Eigenwvalucss (lamibda) =
[1] ©.25657022 0.16410556 0.0385T7694943

Walues of teststatistic and critical wvalues of tcest:

test 10pct Spoct 1ot

r == 2 | 1.42 6.50 g8.18 11.65
r <= 1 | T.88 15.686 17.95 23.52
» = 0O | 18.55 Z28.71 31.52 37.22

Eigenwvectors, normalised to first coluammm:
(These are the cointegration relations)

LEQI. 12 LEFON.12 LITHNF .12
LEQI. 12 1 .0000000 A.00000000 1400000000
LFON.12 —0.7T7277572 —-1.04308423 0.0Z2902183
LINF .12 Z2.9382174 —0.01104449 1.61254708

Weight=s W:
(This is the loading matroix)

LEQI.1Z LFON.12 LINF .12
LEQI. 4 0.1173387 0.5520369 0O.01l6e92155
LFON.d 0 .0891202 O.7T8284969 O.01laelae998
LTMF.d —0.1100228 —-0.5734344 —0.03403061

R3.6. 120 i) ooz Jo Tely QI slas) e 0 ydazad)
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o ) L)) e BT a9 18,55 acdll il (TSy 2, 2 OF x> soladl Joidl s
bl sda o Srall LSS
BP} LFON) LEQU o SJ.:.Z.J\ J.aLiS e w6
S A ys sl -1
Sy Gl e 3 L) el Poacall clemdll sie apid o las Y1 s s> LS
ialy WloYl LSl am da @3y SCAIC : e Jlemial SV bl dst Jloszal
AW Jad (3 dsse ildly VAR
U s wew 1 31-04y 3y Jaundl
VAR Lag Order S_elec:tion Criteria
Exoenous vanables: ¢ oo
Date: 070821 Time: 17:37

Sample: 1980 2017
Included cbservations: 34

Lag LoglL LR FFPE AlC SC HCy

] -451 4212 Pl 81578870 26. 723066 2G6.86534 26.7 7659

1 -2380.7932 124 63787 2180650. 2310548 23.64420% 23 289207
2 -370.4523 16.42374 2044955 * 22 02661* 23 96936 23 34811

3 -367.3133 4 431553 2991962, 23 37137 24 FT1816 23 83066

4 -262 1508 6377186 401FF50. 23 59711 25.34793 24 19419

Eviews10 bl oz Jo Tely (Il slas] e - baaoll

el ied 0 ol SV s P21 o Ui ass 0F s Jgadl Il s
ol pank
I piall JolS jlest mils 2

DA gkl (3 g Oguilager jlastl Sl
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il JolS1 et gits 1(32-04)48) Jguon!

FEEFFRIFFRSITRETEELETESES
# Johansen—Procedure #
FRESRESRESREEREREEEEES
Test type: Ctrace =statistic , with limesar trend

Eigenwvalues (lLambda) :
[1] ©.20680783 0.07300885 0.03616056

Walues of teststatistic and critical walues of test:

tce=s=t 10pct Spoto I1pcot

r == Z | 1.33 &.50 8.18 11.6&5
r <= 1 | 4.06 15.66 17.95 23.52
r = 0 | 12.40 Z28.71 3I1.52 3I7T.22

Eigenwvectors, normali=sed to first coluoamom:
(These are the coimtegration relations)

LEQUOI.12 LEFOM.12 BF.12
LEQUT.12 1A.000000e+00 1 .0000000000 A1 .0000000000
LFOMN.12 —-1.0639552e+00 3I.3367327913 —0.5657997995
BF.12 1.478339e—05 0.000510044s —O0.0001127112

Weights W:
(This is the loading matcrix)

LEQOD.12 LEFOM.12 EFP.12
LEQUT.4d O.&a7T88550 —T7.869693e—-03 —0.0Z2697193
LFON.d 0.9347643 —6.115169=e—03 —D . 01546237
BPF.d —150.1625842 —1.269074=4+02 541 .41421948

R3.6. 120 i ooz Jo Tely CI slas) e 0 ydazad)
S R

W s 8l e La

B A el e 3T 29 12,40 203 00T (TS) 4, 2 OF L3 gld) Joudl s
symy pde o a5 @) Adall 2o, dl s an QUL (28.71 (soles g Y05 ANs st e
REAPEE PN NG FTATNNEE
o) mgas Jloasaly e b oSt st I g A

S JeO) OF Gaorg ag)aza) o o0 Hy Ky PIBH y DEP LSl Lal)s ay
S AN 38 e slazeWL sl LISl padl e plibsi) LS Leneg 2k Ol (3
. ARDLaej ol olblans
W) s sy -1

3 ol oy Jrie LIS semy oe a2 Bounds test cud jles) Le s

salre sua) olzad @l3y Ji gblal) amps W Yol g SUs s Sy ailly skl (sull
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oy g L S0y i B ki e (LOGL , HQ , SC , AIC , BIC )

Pl b
. Bounds test ;uiod! Ly Ju gbls drps :(10-04) 43, (Sl

Akaike Information Criteria (top 20 models)

-5.22

r-
—
—

4 I3
T I
-5.24 I ‘1 a 4
4

R e
BBl oty e
y-ehel UL, 3o L
B o e e e i
STyt BTt
————
s
iR,

-5.28

L L T TS SR
fE il e e Ul S e A
e e e

-5.30

-5.32

D e e e I e e R T e B

e T T L T L TS T oA e o o T T T omle T e oae

ARDLI
ARDL
ARDL
ARDL
ARDL
ARDL
ARDLI
ARDL
ARDL
ARDLI
ARDL
ARDL
ARDL
ARDLY
ARDL
ARDL
ARDL
ARDL
ARDL
ARDLI

Eviews10 qalpd ol e Tl Il sl e - pbaaol)
sy JARDL(1,3,2,3,4) we Jll sbldl s Lol LS eodel |2 I3 o
Log i s 5Ty, (HQ , SC, AIC , BIC y stk 23
9ol e Hlas il —2
opod! gyl ls (330443, Jounl
ARDL Bounds Test
Date: 07/08/21 Time: 17:43
Sample: 1984 2017

Included observations: 34
Mull Hypothesis: Mo long-run relationships exist

Test Statistic Value k

F-statistic T. 796643 4

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 245 23.52
5% 286 4 .01
2 5% 325 4 49
1% 374 5.06

Eviews10 bl oz Jo Tely (Il slas] e - baaoll
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B Bl wedl AL Leslis i (Foales) Clesy o3l b s
3l a4 3 OF el (8B saslan 80) sl wliad I (NARAYAN, 2004,
3 Lozl (Sa Yy 858 Sl plnY wzes (PASARAN ET AL, 2001y &b
E mas (05) o) Jead! Gipnall oloa) A
.INARAYAN, 2004) ¢ gs5,lieg I icalt JalSKall o) jlast il :(34-0443, Jgund!

JLA F-Statistic
7.796643
i )
[0y W whras | I LY i | gl oo
3.2980 7.0075 %1
BYe 35om 2.6620 5.8625 %2.5
Jria S 2.2040 4.9600 %5
1.7520 4.1350 %10

o) Ll plisal el LIS el il e olaze) Il sliae] e ylaaal)
.(Narayany &b ox saall 41 3l Jsis s)lieyy (Bounds Test)
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Granger causality test Granger causality test

Model 1: DLEQU ~ Lags (DLEQU, 1:1) + Lags (DLTCHO, 1:1) Model 1: DLTCHO ~ Lags (DLTCHC, 1:1) + Lags(DLEQU, 1:1)
Model 2: DLEQU ~ Lags (DLEQU, 1:1) Model 2: DLTCHO ~ Lags (DLTCHO, 1:1)
Rez.Df Df F Pr (>F) Res.Df DE F Pr(>F)
33 1 33
34 -1 0.2917 0.5928 2 34 -1 0.3876 0.5379

Granger causality test Granger causality test

Model 1: DLEQU ~ Lags (DLEQU, 1:1) + Lags(DLPIZ, 1:1) W nodel 1: DLPIB ~ Lags(DLPIB, 1:1) + Lags(DLEQU, 1:1)
Model 2: DLEQO ~ Lags (DLEQU, 1:1) Model 2: DLPIB ~ Lags (DLPIB, 1:1)
Res.Df Df F Px (>F) Re=s.Df Df F Pr(>F)
1 33 1 33
2 34 -1 0.3552 0.5552 3 34 -1 0.1052 0.7478

Granger causality test Granger causality test

Model 1: DLEQU ~ Lags (DLEQU, 1:1) + Lags(DLE, 1:1) Model 1: DLE ~ Lags (DLE, 1:1) 4+ Lags (DLEQU, 1:1)
Model 2: DLEQU ~ Lags (DLEQU, 1:1) Model 2: DLE ~ Lags(DLE, 1:1)
Res.Df Df F Pr(>F) Bes.Df Df F Pr(>F)
33 33
34 -1 0.0354 0.851% 34 -1 0.0067 O.93532

Granger causality test Granger causality test

Model 1: DLEQU ~ Lags (DLEQU, 1:1) + Lags(LH, 1:1) Model 1: LH ~ Lags(LH, 1:1) + Lags(DLEQU, 1:1)
Model 2: DLEQU ~ Lags (DLEQU, 1:1) Model 2: LH ~ Lags(LH, 1:1)
Res.Df Df F Pr(>F) .DEf DE F Pr(>F)
1 33 1 33
2 34 -1 0.3045 0.584%2 2 34 -1 0.2457 0.6234

Granger causality test Granger causality test

Model 1: DLEQU ~ Lags(DLEQU, 1:1) + Lags (DLINF, 1:1) Model 1: DLINF ~ Lags (DLINF, 1:1) + Lags(DLEQU, 1:1)
Model 2: DLEQU ~ Lags (DLEQU, 1:1) Model 2: DLINF ~ Lags (DLINF, 1:1)
Re=.Df Df F Pr(>F) Re=.Df Df F Pr(>F)
1 33 33
2 34 -1 0.6015 0.4435 34 -1 0.0048 0.9452

Granger causality test Granger causality test

Model 1: DLEQU ~ Lags (DLEQU, 1:1) + Lags(DBPF, 1:1) Model 1: DEP ~ Lags (DEPF, 1:1) + Lags (DLEQU, 1:1)
Model 2: DLEQU ~ Lags (DLEQU, 1:1) Model 2: DBP ~ Lags (DBP, 1:1)
Res.Df Df F Pr(>F) Res.Df Df F Br(>F)
1 33 1 33
2 34 -1 0.4008 0.331 P 34 -1 0.0283 0.8675

Granger causality test Granger causality test

Model 1: DLFON ~ Lags(DLFON, 1:1) + Lags(DLTCHO, 1:1) Model 1: DLTCHO ~ Lags (DLTCHO, 1:1) + Lags (DLFCHN, 1:1)
Model 2: DLFON ~ Lags(DLFON, 1:1) Model 2: DLICHO ~ Lags (DLICHO, 1:1)

Res.Df Df F Pr(>F)
1 33
2 34 -1 0.6839 0.4142

.Df Df F Pr(>F)
1 33
2 34 -1 0.0508 0.8231

Granger causality test Granger causality test

Model 1: DLFON ~ Lags (DLFON, 1:1) + Lags (DLPIE, 1:1) Mpdel 1: DLPIB ~ Lags(DLPIB, 1l:1) + Lags(DLEFCON, 1:1)
Model 2: DLFCN ~ Lags (DLFCN, 1:1) Model 2: DLPIE ~ Lags(DLFIB, 1:1)
.DEf DE F Pr(>F) .DE DE F Px(>F)
1 33 1 33
i 34 -1 5e-04 0.9824 2 34 -1 0.417 0.5229

Granger causality test Granger causality test

Model 1: DLFCN ~ Lags (DLFCN, 1:1) + Lags(DLE, 1:1) j§ Model 1: DLK ~ Lags (DLE, 1:1) + Lags(DLFON, 1:1)
Model 2: DLFCN ~ Lags (DLFON, 1:1) Model 2: DLE ~ Lags (DLE, 1:1)

Res.Df DFf F Pr(>F) Res.Df Df F Pr(>F)
23 1 33

— -] a
34 -1 0.0673 0.7969 2 34 -1 0.3085 0.5823
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Granger causality test Franger causality test

Model 1: DLFCON ~ Lags(DLFCHN, 1:1) + Lags(LH, 1:1) Model 1: LH ~ Lags(LH, 1:1) + Lags (DLFOM, 1:1)
Model 2: DLFCN ~ Lags(DLFCHN, 1:1) Model 2: LH ~ Lags(LH, 1:1)
Re=s.Df DE F Pr(>F) Rez.Df Df F Pr(>F)
33 1 33
34 -1 0.3766 0.5436
2 34 -1 0.2099 0.64588

Granger causality test Granger causality test
; ~ ) ; Model 1: DLINF ~ Lags (DLINF, 1:1) + Lags (DLFON, 1:1
Model 1: DLFON ~ Lags (DLFCN, 1:1) + Lags (DLINF, 1:1) Model 2: DLINF - Lags (DLINE, 1:1)
Model 2: DLFON ~ Lags(DLFON, 1:1) Res.DE DE P PrivF)
Res.DEf Df F Pr(>F) 1 33
33 2 34 -1 5.7248 0.02258 *

34 -1 1.6367 0.2097 -
Signif. codes:

Granger causality test Granger causality test

Model 1: DLFCON ~ Lags (DLFCON, 1:1) + Lags(DBP, 1:1) Model 1: DBP ~ Lags(DBP, 1:1) + Lags(DLFON, 1:1)
Model 2: DLFOM ~ Lags (DLFOMN, 1:1) Model 2: DBF ~ Lags(DBP, 1:1)
Res.Df Df F Pr(>F) Res.Df DE F Pr(>F)
33 1 33
34 -1 0.1663 0.6861 e 34 -1 4e-04 0.9845
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Long Run Coefficients

‘ariable Coeflicient Std. Error t-Statistic FProb.
LEQLU 0.072003 0092611 0777474 0.4482
LFOM 0060514 0.083796 0.722153 0.4806

LK 1.294817 0419612 3.085750 0.0071
LH -0.392287 0.340886 -1.150787 02667
C 20694942 0926820 22.328989 0.0000
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Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
DiLECLY) 0.013067 0.021450 0.609206 0.5509
D{LECL(-1)) 0037913 0.024041 1877033 01344
D{LFOM) -0.006058 0.019170 -0.316039 0.7561
D{LFOM-1)) -0.038537 0.023345 -1.650777 01183
D{LFOM-2)) -0.013883 0.005628 -2.413886 0.0221
DiLE) 0159187 0.059191 2689362 0.0161
D{LK-1)) 0018860 0061135 0.308492 07617
DiLK(-2)) -0.103385 0.040314 -2. 564487 0.0z08
DiLH}) 0083502 0.2399965 0.245862 0.8089
O{LH{-1)) 0619387 0837217 1.152955 0.2659
D{LH{(-2}) 0197715 0.531421 0.372049 0.7147
DiLH{(-2}) -1.011260 0260632 -2.804130 0.0127
CointEqg(-1) -0.234855 0072984 3217911 0.0054

Cointeq = LFIB - (0.0720"LEQL + 0.0605"LFOMN + 1.29487LK -0.3923"LH +
20,6949 )
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.1328866 Prob. F(1,15) 0.7148
Obs*R-squared 0.311875 Prob. Chi-Square(1) 0.5765
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Heteroskedasticity Test: ARCH

F-statistic 0786093 Prob. F(1,31) 0.3821
Obs*R-squared 0.816114 Prob. Chi-Sguare(1) 0.3663
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Ramsey RESET Test

Equation: UNTITLED

Specification: LFIE LPIB(-1) LEQU LEQU{-1) LEQU{-2) LFOM LFOM(-1)
LFOM(-2) LFOM(-3) LK LK(-1) LK(-2) LK(-3) LH LH(-1) LH{-2} LH(-3)
LH{-4) C

Omitted Variables: Squares of fited values

Value df Probability
t-statistic 0.386542 15 0.7045
F-statistic 0.149415 (1, 15) 0.7045
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[ — cusum of Squares -——— 5% Significance |

—— CUSUM -—— 5% Significance |
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YWector Autoregression Estimates

Diate: O7/09/21 Time: 15:51

Sample (adjusted); 1982 2017

Included observations: 36 after adjustments
Standard errors in { ) & t-statistics in []

DLIMF DLEGL DLFOM

DILIME(-1) 0.006057 0201204 0.360162

(0.81081) (0.76732) (0.86947)

[0.00747] [0.26222] [0.41423]

DLEGU-1) 1.268611 1.593251 1.629528

(0.41747) (0.86810) (0.88367)

[3.03927] [1.83532] [ 1.65658]

DLFOM{-1) 1.577296 -1 702265 -1.567827

(0.56515) (0.53477) (0.60596)

[ 2.79086] [-3.18318] [-2.58734]

C -0.070528 0178410 0.148440

(0.16256) (0.15382) (0.17430)

[-0.43386] [1.15985] [0.85163]

R-squared 0.398536 0.356169 0278707

Adj. R-squared 0.269651 0.295810 0.211086

Sum sq. resids 11.88629 13.09430 16.81273

3.E. equation 0.651545 0.639685 0.724843

F-statistic 3092177 5.900834 4121588

Log likelinood -30.76350 -32.87763 -37.37690

Akaike AIC 2157914 2048757 2298716

Schwarz 3C 2463984 2224704 2474663

Mean dependent 0.141998 0163376 0157609

3.0, dependent 0. 762393 0762292 0.816073
Determinant resid covariance (dof adj.) 0.000342
Determinant resid covariance 0.000240
Log likelinood -3.233476
Akaike information criterion 0.846304
Schwarz criterion 1.374144
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VAR Residual Serial Carrelation LM T...
Mull Hypothesis: no serial correlation ...
Diate: 070921 Time: 16:02

Sample: 1980 2017

Included observations: 36

Lags LI-Stat Prob

1 4 632050 0.8651

Probs from chi-square with 9 df.
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VAR Residual Heteroskedasticity Tests: Includes Cross Terms
Date: 07/09/21 Time: 16:03

Sample: 1980 2017

Included observations: 36

Joint test:
Chi-sq df Prab.
G60.62474 b 0.2483
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Inverse Roots of AR Characteristic Polynomial
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Syl s fludl Box-Ljung Lz il jler| gl 0 (01 ) 03y 3oelad!

Box-Ljung test

Box-Ljung test

data: [LEF data: TCHO
¥-squared = 75.992, df = 16, p-value = 8.704e-10 X-squared = 220.27, df = le, p-value < 2.2e-1@
Box-Ljung test
Box-Ljung test
data: K
data: PIBH ¥-squared = 106.63, df = 16, p-value = 1.998e-15
X-aquared = 43,224, df = 16, p-value = 0.0002586

Box-Ljung test

data: H
X-squared = 0.49416, df = 16, p-value

1

Box-Ljung test

data: INF
X-3quared = €9.676, df = 16, p-value = 1.,137e-08

Box-Ljung test

data: BP
X-zguared = 70.273, df

= 16, p-value = 8.94e-09

Jo¥ Gl wee Sl Box-Ljung jles gils jlas) gits 1 (02 ) 0By kel

Box-Ljung test Box-Ljung test
data: DDEP data: DICHO
X-squared = 12.875, df = 16, p-value = 0.681% |X-squared = 15.6l5, df = 1lg, p-value = 0.2381
Bow=T.91
Box-Liung test Box-Ljung test
data: DPIBH data: DR ) o
¥-squared = 18.91, df = 16, p-value = 0.2733 X-squared = 12.683, df = 16, p-value = 0.6946
Box-Ljung test Sox-Liung test
data: DINF data: DEP
- 1 = = - 1 = a
¥-squared = 9.434, df = 16, p-value = 0.8393  y_sguared = 9.3306, df = 16, p-value = 0.8965
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Al ylt S pazed ADF L) it 0 (03) o3y kol
DEPi.Ld ADF Lz it 1 (01 ) o3y Joutond!

> DEFP_ trend—ur.df (DEP, type="trend"”,selectlags="LIC™)
> summary (DEF trernd)

Eia a2 td sttt stz st sds
# ABugmented Dickewy—Fuller Test Unit Root Test #
R F A I FFF I I I I T A I I IS F TSI I IS TSSEES

Test regression tremnd

Cal11 :
Im{(forrmala = =zZ.diff ~ =z.lag.l + 1 4+ tt + =.diff.lag)
Residuals:

Mim i ) Median S Mazx=x

—6E.8249 —1.1143 0.2038 1.4071 3.T3I6E3

Coefficients:
Estimate Std. Error t walue Pr(>|t])

(Imtcercept) 19.22953 8.12057 2.368 o.02491 =

z.lag.l1 —0.25871 0.102649 —2.520 O.01e9 =

T —0.057T27 0.05181 —1.105 o.27TT2

z.diff.lag D.1549422 0.16175 0O.953 D.34T75

Signif. code=s: [a] NEERS O .001 Al 5 R & i nEr O .05 A & [ .o
Besidunal standard error: 2.408 on 32 degrees of freedom
Multciple R—=guared: o.1792, Ddju=sted RE—=guared: 0.1022

F—statctistic: 2.329 om 3 and 322 DF, p—walwas=: O.0931

Walue of test—statistic is: —2.5204 2Z2.9058 3.47T71l8

Critical walues for test statistics:
Ipct Spcoct 10pcoct

tau3d —<4.15 —-3.50 —3.18

phiZ T.02 5.13 4 .31

phil =2 .31 6. T3 S.61

> DEP_drift=ur.df (DEP, cype="drift",selectlags="AIC")
> summary (DEP d4drift)
TP F T4 T FFTF44ETT 808444

# Aungmented Dickey—Fuller Test Unit Root Test #

Test regression drifo

Call:
Im(formala = =.diff ~ =z.lag.l + 1 + =z.diff.lag)
Residuals=s:

Min 10 Median 30 Ma=x

—6.8429 —-1.239339 0.19266 1l.6049 4.1721

Coefficientcs:
Estcimate 5Std. Error t walue Pr(>|t])

(Intcercept) 12Z2.66015 5.55305 2.280 0.0292 *

z.lag.1 —0.18312 O.0T7T6e81 —-2.384 0.0230 *
z.diff.lag 0.1137T8 0.1580%9 O.720 0.4768

Signif. codes=s: Q *w&®f 0.001 *~%*f 0.01 **f O0.05 *.f7 0.1 ™ *

Residual standard error: Z2.416 on 33 degrees of freedom
Multiple BE—soguared: 0.1478, Adju=sted B-—sguared: O.09261%9
F—=zrtatistic: 2Z2.862 on 2 and 33 DF, p—value: OQ0.07139

Value of test—statistic i=: —-2.384 3.T226

Critical walues for test statistics:
1nct Spet 10pct

tan2 —-3.58 —-2.93 -—-2.&0

phil T.086 4.86 3.94
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> DEP none=ur.df (DEF,

F R FFFFFFEFF T I TSI IS SFA TS EHES
# DBugmented Dickey—Fuller Test Unit Root Test #
Bt e s ittt i s s

Test regression none

Call:
Im{formala = =.diff ~ =.lag.l — 1 + =.diff.lag)
REesidual=:

Mim ik o] Median 30 Max
—8.6125 —-1.04961 O.5269 1.4415 4 .9003
Coefficients:

Estimate Std. Error t walue Pr({>|t])

z.lag.1l —0.008471 0.005989 —1.414 0.1&86
z.diff.lag 0.030929 0.1683073 0.190 0.851

Residual standard error:
Multiple R—sguared: O.059297,

F—=statistic: 1.084 on 2 and 34 DF, p—wvaluaes:

Walue of test—statistic is: —1.41449
Critvical walues for test statistics:
1pct Spct 10pct

taul —-2Z.62 -1.95 -1.&81

cvpe="none™ =selectlags="ATC™)

2.568 on 34 degrees of freedom
Bdjusted R—sguared:
0 .3495

O.004967

DDEP bl ADF Lz mils 0 (02)) o3y Jouondt

> DDEFP_ trend=ur.df (DDEP, tyvpe="trend", selectlags="AIC")

> summary (DDEF trend)

Rt Ed i ittt it
# Dugmented Dickey—Fuller Test Unit Root Test #

cE et ettt il d]

Test regression trend

Call:

Im(formala = =z.diff -~

z.lag.l + 1 + tt + z.diff.lag)

Residuals:

Min 19 Median 3o Ma=x
—4§£.181 -10.706 —2.833 11.217 &4 .307
Coefficients:

Estimate 5td. Error t walue Pr(>|t]|)

(Imtercept) 1.4677 T.6400 o.192 0.8489
z.lag.1 —1.8539%9 O.2562 —7.258 3.64e—-08 #=*x=
L —0.1674 O.3553 —-0.471 0.6408
z.diff.lag 0.4471 O.15989 2.7986 0.0088 *=%
Bignif. codes: O YR&&r 0 Q01 Ye®r 0,01 Y*Ff Q.05 *.rf Q0.1 N

Besidual standard error:

21.21 on 31 degrees of freedom

Multiple E—=sguared:
F—statistic:

Walue of test—statistic is:

0.7159,
26.04 on 3 and 31 DF,

Adjusted R-=sguared: 0.68884g
p—-value: 1.318e-08

—T7.2583 17.5748 26.3613

Critical wvalues for test statistics:

1pct Spct 10pct
tau3d —4.15 —-3.50 -3.18
phil2 T.02 5.13 4.31
phi3 9.31 68.7T3 5.61
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> DDEFP drift=ur.df (DDEF, type="drift",=selectlags="4ATC")
> summary (DDEF_drift)

e i s s s s s s s s s s s s s it
# hugmented Dickey—Fuller Test Unit Root Test #
LR S ettt E s st i it i

Test regression drifc

Call:
Im{formmla = z.diff ~ z.lag.l + 1 4+ =z.diff.lag)
Residuals:

Mim 14 Median 30 Ma=x
—45.046 —-10.669 —1.459 11.320 65 .675
Coefficients:

Estimate S5td. Error t waluse Pr{>|tl]}

[(Intercept) —1.7084 3.5510 —0.481 0.63372
=z.lag.1l —-1.8554 0.2529 —7.335 2.43=e—-08 &%
=z.diff.lag 0.4452 0.1579 2.820 0.00818 =%
Signif. codes: O Ye&x&r 0 _QQ1 Y&&r 0_.Q01 " Q.05 M. Q0.1 M r 1

Besidual standard error: 20.895 on 32 degrees of freedom
Multiple R—sguared: 0.7138, Adjusted BE—sguared: O.696
F—=tatistic: 39.91 on 2 and 32 DF, p-value: 2.022e-09

Walue of test—-statistic is: —7.3355 26.9053

Critical wvalues for test statistics:

1pct Spcot 10pct
tau?2 -3.58 -2.893 -2.80

phil T.06 4.8 3.94
> DDEFP none=ur.df (DDEFP, type="none",selectlags="AIC")
> summary (DDEF_ none)

L it s s s LT
# Dugmented Dickeyv—Fuller Test Unit Root Test #
L s i it S s s st L s T

Test regression none

Call:
Imi(formmla = =.diff ~ =.lag.l — 1 + =z.diff.lag)
Residuals:

Min 19 Median 30 Ma=x
—47.138 -12.2%92 -3.273 S.692 83.745
Coefficients:

E=stimate 5td. Error t walue Pr(>|t]}

z.lag.1 —1.8467 0.2493 —7.407 1.65=—-08 ===
z.diff.lag 0.4408 O.1558 2.830 0.00786 ==
Signif. codes: 0O NYew&®r 0 _QQ1 Y*®r 0 _Q01 Y*f Q.05 *.f Q0.1 ™ r 1

REesidual =standard error: 20.71 on 33 degrees of freedom
Multiple E—sguared: o.7118, Adjusted BE—sguared: 0.689493
F—-stacistcic: 40.75 on 2 and 33 DF, p—value: 1.218e=-09

Walue of test—statistic is: —-7.4065

Critical walueses for test statistics:

1pct Spct 10pctc
taul -2.62 -1.25 -1.681
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# Augmented Dickey—Fuller Test Unit Root Test #
R T AT NIFIFAT TN T AT I TN ITAIT TS5+ S
Test regression tcrend
Call:
Imi{formala = =zZ.diff ~ =z.lag.l + 1 + tt + =.diff.lag)
Residuals=s:
Mimn il o] Median 30 Mauz=x

—7T.1383 —-1.24990 D .4248 1.9477 6.3063

Coefficients=s:
E=s=timate Std. Error t waluse Pr(>|t])

(Imtcercept) I .324969 1.85697 1.790 o.o0829 .

z.lag.1 —0.12007 Q.07127T —1.685 0.1018

T —0 . 06037 O.09209 —1.230 0.2277

z.diff.lag D.19592 O.17280 1.1354 O.2653

Signif. codes: o Y&&&Fy 0O 001 M“e®F O.0D01 *~Ff Q.05 Y. O.31 ™ *
Residual standard error: 2.904 on 32 degrees of freedom
Multiple B—s=guared: O.1251, Bdju=sted R—=guared: 0. 04307

F—=tatistic: 1.525 on 3 and 32 DF, p—wvalus: 0.2269

Walue of test—statistic is: —-1.68497 1.1812 1.769

Critical walues for test =statistics=:
1ot Spcoct 10pct

cand —<4.15 —-3.50 —-3.18

phiz2 T .02 5.3 - G i

phi3 29.31 & .73 S.61

Test regression drift

Call:
Im{formula = z.diff ~ =z.lag.l + 1 + =z.diff.lag)

Residuals:

Min 19 Median 30 Max
-6.6211 -1.6711 ©0.1235 1.8308% T7T.2725
Coefficients:

Ezrtimate 5td. Error t wvalue Pr(>|t])

[(Intercept) 1.75408 1.35858 1.291 0.206
z.lag.1l —0.08823 0.06956 -1.412 0.1&87
z.diff.lag 0.22623 0.17236 1.313 0.198

Residual standard error: 2.926 on 33 degrees of freedom
Multiple RE—=gquared: 0.08373, Lhdjusted R-=sguared: 0.0282
F-statistic: 1.508 on 2 and 33 DF, p—value: 0.2362

Value of test—statistcic i=s: -1.4122 1
Critical walues for test statistics:
1pct Spct 10pct

tau2 -3.58 -2.83 -Z2.60
phil 7.06 4.8 3.94
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# Lugmented Dickey-Fuller Test Unit Root Test #
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Test regression none

Call:

Im(formula = z.diff ~ z.lag.l - 1 + z.diff.lag)
Residuals:

Min 1¢ Median 30 Ma=x
-6.4856 -1.7250 0.9058 2.1450 &.2651

Coefficients:

Eztimate 5td. Error t wvalue Pr(>|t])
z.lag.1 -0.01442 0.02523 -0.572 0.571
z.diff.lag 0.1747& 0.16932 1.032 0.309

Re=zidual standard error: 2.955 on 34 degrees of freedom

Multiple R-sguared: 0.03779, Adjusted R-sguared: -0.0188

F-=tatistic: 0.6677 on 2 and 34 DF, p-value: 0.5185

Value of test-statistic is: -0.571l6

Critical walueszs for test statistics:
lpct Spct 1l0pct
taul -2.62 -1.895 -1.61

DTCHOWLW ADF L) mits 1 (04 ) o3y Joutond)
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# Aungmented Dickey—Fuller Test Unit Root Test #
gttt ettt sttt et sttt s st
Test regression trend
Call:
Im(formala = z.diff ~ =z.lag.l + 1 + tt + =z.diff.lag)
Residuals:
Mim a1 Median =1 o] Max

—5.7401 -1.8178 0.3291 1.68520 &6.4509

Coefficients:
Eszstimate Std. Error t walue Pr(>|t])

(Incercept) 0.T7T0O309 1.08805 0.6496 0.523

z.lag.1 —1.08211 O.22865 —4.733 4.61le—05 ===

Tt —0.04361 0.05119 —0.852 0.4901
z.diff.lag D.268781 O.17221 1.537 0.134

Signif. codes: o MwWw#ssrF 0Q_0Q01 M~%F Q.01 %" O0.05 *.*" O0.1 ™
Residwual standard error: 2.951 on 31 degrees of freedom
Multiple R—sguared: oO.494641 , ODdjusted R-—-sguared: o.4122

F—statistic: 8.948 on 3 and 31 DF, p—wvalue: Q0.0002026

Walue of test—statistic is: —4.7T7327 T.520% 11 .2805

Critical walues for test statistics:
1pct Spcoct 10pct

tau3 —4.15 —-3.50 —-2.18

phiZz T.02 5.13 4 .31

phi3 9.31 65.73 S.61

221

"

a1

—
| —



Sl

B s i s s s s s s s s
# Dugmented Dickey—Fuller Test Unit Root Test #
R s it i it sEEEs s EiEEsy

Test regression drifc

Call:
Im{formula = z.diff ~ z.lag.l + 1 + =z.diff.lag)
Residuals:

Mim iy Median 30 Ma=x

—5.82€5 -1.8784 —-0.1221 1.7230 T.1353

Coefficients:

Estimate 5td. Error t walus Pr(>|t])
(Imtercept) —0.1206 0.4972 —-0.243 O.810
=z.lag.1 —1.0310 o.2197 —4.693 4.84e-05 #=**
z.diff.lag 0.2438 o0.1712 1.424 O.164
Signif. codes: o w&&r 0. Q01 YAsr 0,01 M 0.05 *." 0.1 ™

Eesidual standard error: 2.938 on 32 degrees of freedom
Multiple B—sguared: 0.4515, Adjusted R—soguared: 0.4173
F—=tatistic: 13.17 on 2 and 3Z DF, p—value: &.704e-05

Walue of test—statistic is: —4.6929 11.0127

Critical walues for test statistics:
1pct Spot 10pct

tauz2 —-3.58 —-2.93 —-2.60

phil T.06 4.86 3.94

R R FFFFFFIFITFAFFFIFTIFAT TSI EEES
# Augmented Dickey—Fuller Test Unit Root Test #
AT I T I T AT T I AT A AT TIN5 F

Test regression none
Call:
Im{formmla = Zz.diff ~ z.lag.l - 1 4+ z.diff._.lag)
Residuals:
Mim A Mediamn 30 Max

—5.9433 -—-1.9955 -—-0.2413 1.68027 T.01TS

Coefficientcs:
Estimate S5td. Erxrroxr t waluse Px(>|t])

z.laog.l -1.0287 0.2163 —4 . 755 3.T79e-05 ===
z.diff.lag 0.24928 0.16a87 1.440 0.159

Signif. codes: g *&x&F 0,001 M**F 0.01 **f 0.05 *.f 0.1 * *
FEesidual =standard error: 2.896 on 33 degrees of freedom
Multiple R-—sguared: 0.4505, Ddju=sted R-—sguared: 0.4172

F—-statistic: 13.53 on 2 and 33 DF, p—wvalue: 5.116=e—-05

WValue of test-—-statisgstic i=z: —4.7552

Critical walues for test statistics:
1pct Spoct 10pct
caunl —-2.62 —-1.95 -—-1.&61

v
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# Dugmented Dickey—Fuller Test Unit Root Testc #
I T T T E Y Ry R Py FII IITIrC

Test regression trend

Call:
Im{formmla = Z.diff ~ =z.lag.-.1l 4+ 1 + tt + =Z=.diff.lag)
Residuals:
Mimn a1 Median 30 Max
—3.9684 —-1.3775 —-0.0848 1.10499 3.43049

Coefficients:

Estimate 5td. Error t walues
(Imcercept) —0.12129 O.7F7191 —0.157
=Zz.lag.l —0.48249 0.18350 —2.6829
Tt Q.02711 0.03739 0.725
z.diff.lag —0.06960 0.17T706 —0.393
Signif. codes=s: o t"E&E&F Q001 YAEF Q.01
Eegidual standard error: 2.132 on 32
Multiple R—=oguared: 0.2578,

F—statistic: 3.706 on 3 and 32

Fxr |

o

=lel)
0.876
0.013 =
0.474
0.697

o.053 *.F

Adjus=sted R—=oguaresed:
DF,

p—wvalue: 0.02144

Walue of test—statistic i=s: —-2Z2.62894 2Z2_.35053 3.522

Critical walues for test =statistics:

1ot Spot 10pot
tau3d —4.15 —-3.50 -—-3.18
phi2 T.02 5.13 4.31
phi3 2.31 6.73 S5.61

B s s s s s s s L
# Augmented Dickey—Fuller Test Unit Root Test #
Rttt g i ittt T

Test regression driftc

Call:
Im{(formmla = =z.diff ~ z.lag.l + 1 + =z.diff.lag)
Besiduals:

Min 1 Median 30 Ma=x
—-3.9789 -1.2685 0.0203 1.0524 3.3788
Coefficients:

Eztimate 5td. Error t wvaluse Pr({>|t])

[Incercept) 0.3662 0.3765 0.973 0.3378
z.lag.1 —0.4291 O.1669 —2.572 0.0148 =
z.diff.lag —D.1009 0.1705 —0.582 0.5578
Signif. codes: O YR&E&®F 0_001 Y&®Ff 0,01 “&F 0O.05 “.F

.1

degree=s of freedom

Q.1883

.1

Besidual =standard error: 2.117 on 33 degrees of freedom
Adjusted R-—sguared:

Multiple R—soguared: 0.2456,

F—=tati=stic: 5.373 on 2 and 33 DF,

p—wvaluse: 0.0089551

Value of test-statistic is: —-2.5716 3.3104

Critical wvalues for test statistics:

lpct Spct 1l0pct
tcauz —-3.58 —-2.93 -2.60
phil T7.06 4.8 3.94

—
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# Pugmented Dickey-Fuller Test Unit Root Test #
sttt st

Test regres=sion none

Call:
Imi({formmla = z.diff ~ z.lag.l — 1 + =z.diff.lag)
Besiduals:

Min 10 Median 30 Max

—3.5181 -0.9175 0.2755 1.5400 3.9497

Coefficients:
E=ztcimate Std. Error t walue Pri(>|t])
z.lag.1l —0.3728 0.1564 —2.384 o.0228 =
z.diff.lag —0.121%9 O.1690 —0.722 0.4755
Signif. codes: O YR&&er 0 Q001 Ye®r 0. Q01 Y& Q.05 *.f Q0.1 M r 1

Fesidual =s=tandard error: 2.115 on 34 degrees of freedom
Multiple E—=guared: .22, Adju=sted E—-=guared: D.1784
F-=statcistic: 4.908 on 2 and 34 DF, p—wvalue: 0.01341

Walue of test—-statistic is: —-2.3841
Critical wvalues for test statistics:

lpct Epct 10pct
taul -2.62 —-1.95 -1.61

DPIBH dulodd ADF o) mits 1 (06 ) o3y Jgund!
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¥ Augmented Dickewyv-Fuller Test Unit Root Test #
B g g i s i s s s s s s s

Test regression trend

Call:
Imi{formmla = =z.diff ~ z.lag.l 4+ 1 + tt + =z.diff.lag)
Residuals:

Mim 10 Median 30 Max

-4 .2215 —-1.4270 —-0.11396 0.92091 5.1435

Coefficients:
Ezcimate Stcd. Error t walue Pr(>|t])
(Intercept) —-0.122855 0.802401 —0.153 a.87
=z.lag.l —-1.634488 0.271687 —5.017 1.17e—-08 =%
Tt 0.003822 0.037243 0.103 0.9219
=z.diff.lag 0.218437 0.166825 1.309 o.200
Signif. codes: O YR&&r 0 Q001 Ye®r 0,01 Y&f Q.05 *.Ff Q.1 M r 1

Re=sidual standard error: 2.223 on 31 degrees of freedom
Mulrtiple B—sguared: 0.7013, Zdjusted RE—sguared: Oo.68724
F-=statctistic: 24.26 on 3 and 31 DF, p—wvalue: 2Z2_836=—-08

Walue of test—statistic is: —-6.016> 12.1833 18.1lae06

Critical walues for test statistics:
1pct Spct 10pct

taud —4.15 —-3.50 -3.18

phi2 T.02 5.13 4.31

phi3 9.31 6.73 5.61
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# Augmented Dickey—-Fuller Test Unit Root Test #
L i

Test regression driftc

Call:
Ilm{(formmla = z.diff ~ z.lag.1l + 1 + =z.diff.lag)
Besiduals:

Min 1 Median 30 Max

-4.2004 —-1.4170 —-0.0577 0.9032 5.10a65

Coefficients:
Estimate 5td. Error t walue Pr({>|t])
[(Incercept) -0.05012 0.37055 -0.135 0.893
z.lag.1 -1.63563 0.26721 —-6.121 T.65e-07T7 #®&F%
z.diff.lag 0.21921 0.16406 1.336 0.191
Signif. codes: 0 Ye&&F 0001 MR*F Q.01 MFf Q.05 . 0.1 ™ f 1

Residual =standard error: 2.188 on 32 degrees of freedom
Multiple R-—sguared: Q.7012, Odju=sted R-—sguared: 0.6825
F-statistic: 37.55 on 2 and 32 DF, p—value: 4.04e-09

WValue of test—-=statistic i=: —-6.1212 185.8527

Critical walues for test statistics:
1pct Spct 10pct

tau2 -3.58 -2.93 -2.&0

phil T.06 4.8 3.94

bt i L e L L L
# Augmented Dickeyv—-Fuller Test Unit Root Test #
Bt i s i Ly

Test regression none

Call:
Ilm(formala = Zz.diff ~ z.lag.l — 1 + =zZ.diff.lag)
Besiduals:

Mim a1¢ Median 30 Ma=x

—4.2530 —-1.4660 —0.1065 0.8557 5.0550

Coefficients:
Estimate 5S5td. Error t waluese Pr(>|t])

z.lag.1 —-1.&8377 O.2628 —6.232 4.88=—-07T *&*F

z.diff.lag O.2205 0.1613 1.367 0.181

Signif. code=s: O “&&&%F 0001 A&7 Q.01 & Q.05 Y. o.31 9 7 14
Residual standard error: 2.155 on 33 degrees of freedom
Multiple R—=guared: 0.70149, Odjusted B—soguared: 0.6833

F—=zratistic: 38.76 on 2 and 33 DF, p—valus: 2Z2.182e—09

Walue of test—statistic is: —-6.2324

Critical waluses for test statistics:
oot Spot 10pct
caunl —-2.62 —-1.95 -1.81
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# bugmented Dickey—Fuller Test Unit Root Test #
e i i i E s i i

Test regression trend

Call:
Im{formmla = z.diff ~ =z.lag.l + 1 + tt + =z.diff.lag)
Residuals:

Mim g Median 30 Ma=x

—4.4011 -—-1.6571 0.0846 1.43980 T.5395

Coefficients:

Estimate Std. Erroxr t walue Pr(>|t])
(Imntercept) 2.78102 2.70856 1.027 0.312
z.lag.1 —0.13236 0.08872 —1.492 0.146
Tt O.086la 0.0468l16 1.433 0.161
=z.diff.lag 0.21803 0.18557 1.175 0.249

BEesidual standard error: 2.721 on 32 degrees of freedom

Multiple B—sguared: 0.14235, Zdjusted BE-—sguared: O.06193
F-=statistic: 1.77 on 3 and 32 DF, p—wvalue: 0.1727
Value of test—statistic is: —1.4918 1.376% 1.9815

Critical walues ffor test statistics:
1pct Spct 10pct

tand —-4.15 -3.50 -—-3.18

phi2 T.02 5.13 4 .31

phid 2.31 a.73 S.8l

R i i et i s s i
# Augmented Dickey-Fuller Test Unit Root Test #
R sttt s s it st st s s a st st EEs

Test regression drifc

Call:

Ilm(formala = =z.diff ~ z.lag.l + 1 4 =.diff.lag)
Be=siduals:

Min 12 Median 3Q Max
—4 ,8955 -1.576%9 -0.0088 1.58952 T7.9824

Coefficients:

Eztimate Std. Error t walue Pr(>|t])
(Intercept) 3.75374 2.66374 1.409 0.1&8
z.lag.1l -0.12217 0.08584 -1.360 0.183
z.diff.lag 0.28861 0.18176 1.588 0.122

Residual standard error: 2.764 on 33 degrees of fresedom
Multiple R—=sguared: 0.08726, Ddjusted R—sguared: 0.03155
F-=statistic: 1.578 on 2 and 33 DF, p—wvalue: 0.2217

Walue of test—statistic is: —-1.35%99 1.0058
Critical walues for test statistics:
lpcot Epet 10pct

tauZ —-3.58 —-2.83 -2.60
phil T.08 4.86 3.94
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# Lugmented Dickey—-Fuller Test Unit Root Test #
Rt e Lt e e s e s s g

Test regression none

Call:

Im{formula = z.diff ~ z.lag.1l - 1 + =z.diff.lag)
REesiduals:

Min 190 Median 30 Max
-5.243% -1.3018 -0.1708 1.741% S8.3712

Coefficients:

E=ztimate 5td. Error t walue Pr{>|t])
z.lag.1l 0.002507 0.015824 0.158 0.875
z.diff.lag 0.192430 0.170882 1.126 0.268

Residual =standard error: 2.803 on 34 degrees of freedom

Multiple RE—sguared: 0.03924, Adjusted R-—sguared:
F-=statistic: 0.6943 on 2 and 34 DF, p—value: 0.50&64

Value of test-statistic is: 0.1584

Critical walues for test statistics:
1pct Spct 10pct
taul -2.62 -1.95 -1.&1

I)I(.leLm”.A&I)P:)H#*!G?hﬁ: (()8 )ﬂé"bJaJ‘
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# hugmented Dickewy—Fuller Test TUnit Root Test #
LR LSS s s s i s s s sii i s EEEs

Test regression tremnd

Call:
Im{(formmla = z.diff ~ =Zz.lag.l1l + 1 + tt + =Zz=.diff.lag)
Regidual=s:
Min a1y Median 30 Max
—4.3902 -1.3281 0.0036 1.2525 8.6617

Coefficients:
Estimate Std. Error t wvalue Pr(>|t])

(Intercept) —-1.78E811 0.27021 —-1.843 0.0745
z.lag.1l —1.26556 0.21913 —5.776 2Z2.33e—06
Tt 0.10748 0.0494687 2.293 0.0288
z.diff.lag 0.42486 0.16397 2.5391 0.0145
Signif. codes: o Mes®r Q0.001 MeRr 0,01 T O.05

o

»

v

—-0.01728

0.1

RBesidual standard error: 2.556 on 31 degrees of freedom

0.49949

Hultiple EBE—=oguared: 0.539%5, Ddjusted RE—=guared:
F—=zrtactistctic: 12.1 onm 3 and 31 DF, p—value: Z2.0687e—-05
Walue of test—statistic is: —-5.7755 11.1314 16.6809

Critical walue=s for test =statistics:
1pct Spot 10pct

tand —-<4.15 —-3.50 -—-3.18

phiz T.02 5.13 4 .31

phi3 9.31 6.73 5.61
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# Augmented Dickey—Fuller Test Unit Root Test #
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Test regression driftc
Call:
Im(formmla = z.diff ~ =z.lag.l + 1 + =.diff.lag)
Residuals:
Mim 1 Median 39 Ma=x

—-5.826 —-1.235 —-0.412 1.6867 9.059

Coefficients:
Estimate Std. Error ©t walue Pr(>|t])

(Incercept) 0.2003 0.49633 0.432 0.66849
z.lag.1 —1.0803 o.2129 —4 . 980 2.1e—-05 ===
z.diff.lag 0.3197 D.1676 1.908 o.06854 .
Signif. codes: 0o Ye&E&F O _.001 YweF Q.01 MSwFf Q.05 Yo O.31 0™
Residual standard error: 2.721 on 32 degrees of freedom
Multiple R—sguared: 0.46813, Bdjusted R—sguared: 0.4277
F—=stati=stic: 12.7 onn 2 and 322 DF, p—wvalus: 5.023=e—-05
Walue of test—statistic is: —4.9802 12.4155
Critical walues for test statistics:

1lpct Spct 10pct
tau2 —-3.58 -—-2.93 —-2Z.&80
phil T.06 4 .86 3.949
bR g st s s it L gy s L I s s i s L
# Dmgmented Dickey—Fuller Test Unit Root Test #
e R s L]
Test regression none
Call:
Im(formala = =z.diff ~ z.lag.l — 1 + =z.diff.lag)
Residuals:

MMimn a1 Mediamn 30 HMa=x
—5.6333 —-1.0469 —0.2392 1.8812 9.22683
Coefficients:
Estimate 5td. Error t walue Pr(>|t])

z.lag.1 —1.0492 O.2087 —5.027 1.7le-05 *=*%
z.diff.lag O.3149 D.1651 1.907 D.0653 .
Signif. codes: o Y&&®&r 0,001 “**r" Q.01 **r O0.05 *.rf O.1 ™

Residaual =standard error: Z2.687 on 33 degrees of freedom
0.4257
F—=zrtati=stic: 13.97 on 2Z2 and 33 DF, p—value: 4.018=—05

Hultiple E—=guared: O.4585, Ddju=sted BE-—=guared:

Walue of test—statistic is: —-5.0266
Critical walues for test statistics:

1ot Spot 10pct
tanl —-2.62 -1.95 -1.&81
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# Duagmented Dickey—Fuller Test Unit Root Te=st #
IR I I EISSFAFFAESSITTFTFATFEE4SS

Test regression Crend

Call:
Ilm{formala = =z.diff ~ z.lag.l + 1 + tt + =.diff.lag)
Residuals:

Mim R Median I Max
—l1g8a636 —-117301 —BSaeT2 14044 Za00914
Coefficients:

Eszstimate S5td. Error t walue Pr(>|t])

(Imcercept) —3.l1l68s+04 1.a874=4+05 —0.129 0.851079
Z.lag.l —1.100=e+00 2 .568%9=e—01 —4 .282 0.000158 ***
T 5.901e+03 T..T28e+03 D.7a3 0.45076a68
=z.diff.lag 5.110e—02 1.774=—01 0.288 0.7751&68

Signif. codes: o & =% 0Q.001 =" Q.01 *~" O.05 *." 0.1 ™~ " 1

Residual standard error: 470300 on 32 degrees of freedom
Maultiple R—=sguared: o.5234, Odju=sted R—=guared: 0.47T87T

F—statistic: 11.71 on 2 and 322 DF, p—wvalus: 2.431e—-05

Walue of test-—statistic idis: —4.2821 &.13185 91777

Critical walue=s for test statistics:
1oct Spoct 10pct

caund —4.15 —-3.50 —-3.18

phiZ T..02 5.13 4 .31

phid 2.31 &.7T3 5.8l

R S s s iii sttt s i EEds
# Dugmented Dickey—Fuller Test Unit Root Test #
R I E P TI A FFFIFFTFFITIFTTFAAEESS

Test regression driftc

Call:
Im(formala = =.diff ~ =z.lag.l + 1 + =.diff.lag)
Besiduals:
Min 10 Median 30 Max
—802549 —80253 —80251 —80249 2648291
Coefficients:
Eztimate Std. Error t walue Pr(>|ltl)
(Imtcercept) g8.026e+04% 8.025e+04 1.000 O0.324561
z.lag.1l —1.05%e+00 2.4%96e—-01 —4.243 0.000168 =*%
z.diff.lag 2.9491e—-02 1.740e—-01 0.169 O0.866806
Signif. codes: QO MwR&F 0,001 MWwWRFf 0.01 *** 0.05 Y. 0.1 ™ *f 1

FResidual =standard error:

Multiple R—=
F—=tatistic:

Value of test—statistic i=s:

Critical
1ocot

tauZz —-3.58 -—

phil T.06

guared: 0.

17.5 o 2

Spot 10poct
Z2.83 —-2Z2.a60
4.86 3.94

5147,
and 33 DF,

-4 .242
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walues for test statistics:

467900 on 33 degrees of freedom
Odjusted R—sguared:
p—wvaluas:

0.4853
6.593e—-06
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Test regression none

Call:
Ilm{formula = =z.diff ~ =z.lag.l — 1 + =z.diff.lag)
Besiduals:
Mimn a1 Median 30 Ma=x
-9 3 4 5 2728547
Coefficients:
Estcimate 5td. Error t walue Pr(>|t]|)
=z.lag.l —-1.000e=+4+00 2.425=—-01 -4 .123 0.000227 ==&
z.diff.lag —-3.648e-06 1.715%=—-01 Q.000 0.999983
Signif. codes: Q ws=%r 0,001 Yw=r Q.01 & Q.05 *.* 0.1 ™ r 1

Re=szidual standard error: 4673900 on 34 degrees of freedom

Multiple EBE—=guared: 0.5, Odjusted ERE-sguared: 0O.4706
F—=ztatistic: 17 on 2 and 34 DF, p—wvalue: T7.63=-06
WValue of test—statistic i=s: —4.1231

Critical walues for test statistics:
1pct Spct 10pct
taul -2.62 -1.85 -1.81

INF dkodd ADF e} s« : ( 10) o3y Jaot

i d i d i i ittt et
# Dugmented Dickeyv—Fuller Test Unit Root Test #
B s i i i i it i i L

Test regression trend

Call:
Imi(formmla = =z.diff ~ =z.lag.l + 1 4+ tt 4+ =z.diff.lag)
Residuals:

Min 140 Median 30 Ma=x

—8.791 -3.076 0.4491 1.787 13.273

Coefficients:
Estimate 5td. Error t walue Pxr(>|t])
(Intercept) 3.52564 2.49238 1.415 0.1669
=z.lag.1 —0.25041 0.11280 —2.220 0.0336 =
Tt —-0.07400 O.08729 —-0.848 0.4029
z.diff.lag 0.18945 O.17078 1.109 0.2755
Signif. codes: o MwwHAsr 0,001 Yws&r Q.01 & Q.05 M. 0.1 ™ * 1

Fesidual =standard error: 4.3902 on 32 degrees of freedom
Multiple BE—=guared: O.1379, Adjusted BE—-=guared: 0.05703
F—statistic: 1.706 on 3 and 32 DF, p—wvalus: 0.1856

Walue of test—-statistic is: —2.2201 1.8785 2.4725

Critical walues for test statistics:
1lpct Spcoct l1l0pcot

tau3d —-4.15 -3.50 —-3.18

phil2 T.02 5.13 4.31

phi3 9.31 &8.73 5.61
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Test regression driftc

Call:

Im(formala = z.diff ~ z.lag.l + 1 + =z.diff.lag)
Residuals:

Min 10 Median 30 Ma=x
-8.830 -2.8B86 0.005 1.979 13.024

Coefficients:

Estimate 5td. Error t walue Pr(>|t])
(Intcercept) 1.8976& 1.2442 1.364 0.1817
z.lag.1l -0.2090 0.1012 -2 .065 0.0469
z.diff.lag 0.1724 0D.168%9 1.021 0.3147
Signif. codes: 0 YR&E&F 0_.001 Y&&*F¥ 0,01 “*F 0.05

.

0.1

Residual standard error: 4.881 on 33 degrees of freedom

Multiple R-—=sguared: 0.1185,

Value of test-statistic is: —-2.0646 2.177

Critical walues for test statistics:
1pct Spot 10pct

caus -3.58 —-2.93 -2.60

phil T.06 4.86 3.94

e ittt ]
¥ hugmented Dickev-Fuller Test Unit Root Te=t #
R s i s L]

Test regression none

Call:

lm({formmla = z.diff ~ z.lag.l - 1 + z.diff.laqg)

Re=sziduals:
Min 10 Median 30 Max
-9.697 -1.70% 1,293 2.870 11.%9&1

Coefficients:

Esztimate 5td. Error t wvalue Pr(>|t])
z.lag.1l -0.10449 0.06702 -1.559 0D.128
z.diff.lag ©0.11725 0.16602 0.706& 0.485

Residual =standard error: 4.942 on 34 degrees of freedom
Multiple R-sguared: 0.07114, Ldjusted B-sguared:
F-=ztatistic: 1.302 on 2 and 34 DF, p—value: 0.2852

Value of test-statistic i=s: -1.5591

Critical wvalues for test statistics:
1pct Spct 10pct
taul -2.62 -1.95 -1.61

Bdju=sted R-—sguared:
F-statistic: 2.218 on 2 and 33 DF, p—value: 0.1248

0.06507

0.0165

.
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# bugmented Dickewy—Fuller Test Unit Root Test #
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Test regression tremnd

Call:
Im{(formula = Zz.diff ~ =z.lag.l 4+ 1 4+ tt 4+ =Z.diff.lag)
Residuals:
Mim il ] Mediam =1 o] Max
—11.47%9 —2.002 1.093 1.761 10. 703

Coefficients:
Eztimate S5td. Error t walue Pr(>|t])

(Imtcercept) 0.649449450 1.81898 0.354 o.725

z.lag.l —1.03316 O.223247 —4 . 50ZF 8.839e—05 *&%

TT —0.03490 0.08453 —0.413 O.683
z.diff.lag D.162T6 0.16718 0.974 0.338

Signif. codes: o YEEEF O Q01 YAxF O.01 Y O.05 Y.f 0.1 0™

Residual =standard error: 5.044 on 31 degree=s of fresedom
Multiple R—=sguared: 0.47T785, ODdjusted R—=guared: 0.428
F—=tatistic: 9.481 on 3 and 31 DF, p—wvaluse: 0.000134&6

Walue of Ttest—statistic is: —4.5023 6.8137 10.1999

Critical walues for test statistics:
1pct Spct 10pct

tan3?® —-4.15 —-32.50 —-3.18

phil T.02 5.13 4 .31

phi3 2.31 6.73 S5.61

i
# Augmented Dickev-Fuller Test Unit Root Test #
i

Test regression driftc

Call:
Im(formmla = z.diff ~ =z.lag.l + 1 + =z.diff.lag)
Besiduals:

Min 16 Median 30 Ma=x
-11.3985 -2.0803 0.9668 1.9821 10.8714
Coefficients:

Eztimate S5td. Error t walue Pr(>|t])
(Intercept) -0.0186&8 0.84257 —-0.022 0.982
Z.lag.1l -1.03202 O.226496 -4 .557 T.l6e-05 =&=%
z.diff.lag 0.159&62 0.16483 0.968 0.340
Signif. codes: o Yex=&F 0_001 Mw&Ff Q.01 *f 0,05 . 0.1 ™

Residual standard error: 4.978 on 32 degrees of freedom
Multiple R-sguared: 0.4756, Adju=sted R-sguared: 0.4429

F-statistic: 14.51 on 2 and 322 DF, p—value: 3.267=-05

Value of test-statistic is: —4.5572 10.4051

Critical walues for test statistics:
1pct Spoct 10pct

tau2 -3.58 -2.93 -2.&0

phil T.086 4.86 3.94
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Test regraession none

Call:

Im{formmla = zZz.diff ~ =z.lag.l1l — 1 4+ =.diff.lag)

Residuals:

Mim ik o] Mediamn 30 Max
—11.4154 —Z2.10%93 0.9478 1.3629 10.8541
Coefficients:
Estimate Std. Error t waluse Px(>|t])
z.lag.1 —-1.0318 o.2227 —4_.632 5.43e—-05 #®**
z.diff.lag 0.1585 0.1623 0.983 0.333
Signif. codes: O YEs&F 0001 MAAF Q.01 YAF Q.05 YoFf Q0.1 v orooa
Residual standard error: 4.902 on 33 degrees of freedom
Munltiple R—sguared: O.47T6e2, Odjusted R—sguared: 0.44944949
F—=tati=stic: 15 on 2 and 33 DF, p—wvalus: 2.32T7=-05
Walue of test—statistic is: —4.6325
Critical waluse=s for test =stati=stics=s:
Ipct Spct 10pct
taul —-2.62 —-1.95 -—-1.61
BP dulll ADF L it 1 0 ( 12y o3y Jguod!
L s i s i s s s
$# Dugmented Dickey—-Fuller Test Unit Root Test #
Te=st regression trend
Zall:
Ilm{formala = z.diff ~ =z.lag.l + 1 + tt + z.diff.lag)
Rezidual=s:
Mimn ke Median 30 Max
-25913.0 2752 .2 —-B829.1 3119.2 15558.2
Coefficients:
Estimate Std. Error t wvalue Pr(>|t])
[(Intercept) 1902.07943 3001.2554%8 0.634 0.531
z.lag.1l —-0.1589%5 0.13750 -1.15& 0.2586
ct -104.06973 142 .24107 -0.732 0.470
z.diff.lag -0.02573 0.20141 -0.128 0.899
Residual s=standard error: 8363 on 32 degrees of freedom
Multiple R—=guared: 0.08404, Adju=sted R—=sguared: —-0.001832

F-statistic: 0.9787 on 3 and 32 DF,

Value of test-—statistic is:

p—value:

0.415

-1.156 0.9221 1.2659

Zritical walues for test statistics:

lpct Spct 10pct
can3d -4.15 -3.50 -3.18
ohiz? T.02 5.13 4.31
ohil 9.31 6.73 5.61
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¥ Augmented Dickey—Fuller Test Unit Root Test #
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Test regression drifc

Call:
Im{formala = =.diff ~ =z.lag.l + 1 4+ =.diff.lag)
Residuals:

Mim 19 Median 30 Ma=
—28321 —2684 3 3100 15117
Coefficients:

E=zcimate Scd. Error t wvalue Pr(>|t])

[(Intercept) —9.4413 l4ag6.6032 —0.00& 0.995
=z.lag.1 —0.1867 0.1322 —1.423 0.164
=z.diff.lag 0.0184 0.19208 0.096 0.924

Residual standard error: 8304 on 33 degrees of freedom
Multiple BE-—sguared: o.08872, Odjusted B-—sguared: 0.01228
F-=statctistic: 1.217 on 2 and 33 DF, p—valu=s: 0.3089

Value of test—statistic is: —-1.423 1.1314

Critical walues for test statistics:
1pct Spoct 10pct

tau?2 —-3.58 -2.893 -2_.&0

phil T.06 4.86 3.94

e i s
# Augmented Dickey-Fuller Test Unit Root Test #
e s s s s i s

Test regression none

Call:
lm{formmla = z.diff ~ z.lag.l — 1 + z.diff.lag)
Residuals:

Min ko] Median 30 Max
—-28322.0 -2694.0 -6.8 3I089.7 15112.3
Coefficients:

Estimate 5td. Error t wvalue Pr(>|t])
z.lag.1 -D.1869%9 0.12247 -1.527 0.136
z.diff.lag 0.018&7 0.18323 O.102 O.919

Besidual =standard error: 8181 on 34 degrees of freedom
Multiple R—sqguared: 0.07361, Bdjusted R—=sguared: 0.01911
F-=ztatistic: 1.351 on 2 and 34 DF, p—valus: 0.2726

Value of test-statistic i=s: -1.5268
Critical walues for test statistics:

lpct Epct 10pct
taul -2.62 -1.95 -1.&61
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Test regression trend

Call:
Imi(formala = =z.diff ~ z.lag.l + 1 + tt 4+ z.diff.lag)
Fesidual=s:

Min 19 Median 30 Ma=x
—26109.5 —2322.7 317.5 ITEE. 6 16176.5
Coefficients:

Estcimate 5Std. Error t walue Pr(>|t])

(Intercept) 3I036.6637 F106.152%9 0.978 0.336
Z.lag.1 —1.4221 0.2706 —5.255 1.03e—-05 #&&%
Tt —Z08.9726 148.3016 -1.409 0.169
z.diff.lag 0.2369 0.1779 1.332 0.193
Signif. codes: Q M&&x&F 0,001 *%F Q.01 *f Q.05 *.* 0.2 ™

Residual standard error: 8425 on 31 degrees of freedom
Hultiple E—=guared: O.5915, Ddju=sted BE-—=guared: 0.5519
F—=tatistic: 14.96 on 3 and 31 DF, p—value: 3.364e=e—-06

WValue of test—statistic is: —-5.2548 9.2258 13.832%8

Critical walues=s for test Sstatlistics:
1pct Spct 10pct

cand —-4.15 -3.50 -3.18

phi2 T.02 5.13 4.31

phi3 9.31 6.T73 5.61

# Augmented Dickey—Fuller Test Unit Root Test #
e g s s s E s LS

Te=st regression drifc

Call:

Im{formala = z.diff ~ z.lag.l + 1 + =z.diff.ladg)
Residuals:

Min 10 Median ie] Max
—289228 —-1473 1085 2970 14109

Coefficients:

E=ztimate 5td. Error t wvalue Pr(>|t])
(Intercept) —-843.2499 1459.5559 —-0.578 0.567
z.lag.1l -1.3040 0.2613 —4.991 2.04e-05 #**%
z.diff.lag 0.1760 0.1752 1.005 O.323
Bignif. codes=s: O Ye&E&F 0O _ 001 Y&&F 0,01 Y&Ff 0,05 .rf 0.1 ¢

Re=sidual standard error: 8553 on 32 degrees of freedom
Multiple R-sguared: 0.56853, Adjusted R-sguared: 0.5381
F-=tatistic: 20.81 on 2 and 32 DF, p-value: l.62&6e-06

Value of test—-statistic is: —4.9913 12.4621
Critical walues for test statistics:
1pct Spet 10peot

tauZz -3.58 -2.83 -2.&80
phil 7.06 4.8 3.94
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Test regression none

Call:
Im{formmla = z.diff ~ =z.lag.l1l — 1 4+ =z.diff.lag)
Residuals:

Mimn aig Median 30 Ma=x
—30269 .86 —2170.4 248 .5 2144 .5 13175.9
Coefficients:

Estimate 5td. Error t waluse Pr(>|t])

z.lag.1l —-1.2833 0.2562 —5.010 1.79=—-05 #*&*
z.diff.lag 0.1&653 0.1725 0.959 0O.345
Signif. codes: o *w&&r Q0,001 =" O0.01 =" 0.0 *." 0.1 ™ * 1

BEesidual =standard error: 8466 on 33 degrees of freedom
Multciple R—=guared: 0.5608, Adijusted BE-—=guared: 0.5342
F—statistic: 21.07 on 2 and 33 DF, p—value: 1.27e-—-06

Value of test—statistic is: —-5.0097
Critical walues for test statistics:

1pct Spcoct 10pct
taul -2.62 -1.25 -1.&1

DEPyTCHO (1 puidl 31sd ol londl Syl il - (04 ) 03, Goelad)
Mull Hypothesis: RESIDO1 has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -4.103953 0.0138
Test critical values: 1% level -4 234972

5% level -3.540328

10% level -3.202445

*MackKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: {RESIDOT)

Method: Least Squares

Diate: 10020020 Time: 0736

Sample (adjusted): 1982 2017

Included observations: 36 after adjustments

Yariable Coefficient Std. Error -Statistic Prob.
RESIDO1(-1) -0.898252 0.218875 -4 103953 0.0003
D(RESIDOA(-1)) 0162987 0175589 0.928175 0.3603
C 3.865763 G6.825480 0566372 0.5751
@TREMD{™2307) -0.23585049 0.308864 0772212 0.4457
R-squared 0.398935 WMean dependentvar -1.077152
Adjusted R-squared 0.342585 S.D. dependentvar 23.40897
S.E. of regression 18.97783 Akaike info criterion 8.828859
Sum squared resid 11525.06 Schwarz criterion 9.004806
Lag likelinood -154 9195 Hannan-CGuinn criter. 3.890269
F-statistic 7.079597 Durbin-Watson stat 1.941573
Prob{F-statistic) 0.000883
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Mull Hypothesis: RESIDO1 has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.056413 0.0033
Test critical values: 1%% level -3.626784
5% lewel -2.945842
10% level -2.611531
*Mackinnon (19968) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDO1)
Method: Least Squares
Date: 10/20/20 Time: O7:37
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDO1(-1) -0.869865 0.214442 -4 056413 0.0003
D{RESIDOT(-1)) 0149172 0173614 0.859218 0.3964
c -0.802613 2.149119 -0.254869 0.28004
R-squared 0.287734 Mean dependentwvar -1.077F152
Adjusted R-squared 0.350627 S.0D. dependentwvar 23.40597
S.E. of regression 18.86140 Akaike info criterion 8.791767
Sum squaredresid 11739.83 Schwarz criterion B.92372T
Log likelinood -185.2518 Hannan-Quinn criter. 8.837825
F-statistic 10.44906 Durbin-Watson stat 1.939643
Prob(F-statistic) 0.000305
Mull Hypothesis: RESIDO1 has a unit root
Exogenous: Maone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 128231 0.0001
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDO)
Method: Least Squares
Diate: 01405421 Time: 10:40
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
‘ariable Coeflicient Std. Error t-Statistic Prob.
RESIDO1-1) -0.872207 0211279 -4 128231 0.0002
D{RESIDOA-17) 0151774 070914 0888013 0.3808
R-squared 0386529 Mean dependentvar -1.077152
Adjusted R-squared 02368485 3S.D. dependentwvar 23.40597
S.E. of regression 18.60023 Akaike info criterion 8.738178
Sum squared resid 11762.94  Schwarz criterion 8.826151
Log likelinood -155.2872 Hannan-Cwinn criter. B8.768883

Durbin-Watson stat 1.835569
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Mull Hypothesis: RESIDOZ has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 271217 0.4381
Test critical values: 1%4 level -4 234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDOZ)
Method: Least Squares
Drate: 1020020 Time: 0743
Sample (adjusted)y. 1282 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDOZ(-1) -0.2324187 0142737 -2 271297 0.0300
D{RESIDOZ2(-1)) 0.042974 0.175458 0.244922 0.8081
C 1.305484 1.985817 0.657404 0.5156
@TREMD{™19807) -0.066978 0.091697 -0.720424 0.4704
R-squared 0152106 Mean dependentwvar -0.003555
Adjusted R-squared 0072616 S.D. dependentwvar 5408569
S.E. of regression 5208494 Akaike info criterion 6242898
Sum squared resid 868.1090 Schwarz criterion 6. 4183844
Log likelinood -108.3722 Hannan-Qwinn criter. 6.2304308
F-statistic 1.9135268 Durbin-Watson stat 1.871848
Prob(F-statistic) 0.147237
Mull Hypothesis: RESIDOZ has a unit root
Exogenous: Constant
Lag Length: 1 {(Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 177689 021756
Test critical values: 1% level -3.626784
5% level -2.945342
10% level -2.611531
*MackKinnon {(1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDOZ)
Method: Least Squares
Date: 10/20/20 Time: 07:45
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDOZ2(-1) -0.281267 0.129159 -2.177689 0.0367
DIRESIDOZ(-1}) 0022766 0172034 0.132333 0.8955
C 0.001032 0.862225 0.001197 0.9991
R-squared 0137970 Mean dependentwvar -0.003555
Adjusted R-squared 0.085726 S.D. dependentwvar 5.408569
S.E. ofregression 5171550 Akaike info criterion 6. 203877
Sum squared resid 882 5825 Schwarz criterion 5.335837
Log likelinood -108.6698 Hannan-Cuinn criter. 6.249935
F-statistic 2 640861 Durbin-Watson stat 1.885912

Prob(F-statistic) 0.086322
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Mull Hypothesis: RESIDOZ has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)

t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -2.210488 0.0279
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
*MacKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDOZ)
Method: Least Squares
Date: 10/20/20 Time: 0747
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDOZ(-1) -0.281268 0127243 -2.210488 0.0339
D{RESIDOZ2(-1)) 0022771 0169428 0134401 0.8939
R-squared 0137970 Mean dependent var -0.003555
Adjusted R-squared 0112616 S.D. dependentvar 5.408569
S.E. ofregression 5094930 Akaike info criterion 6.148322
Sum squared resid 882.5825 Schwarz criterion 6.236295
Log likelinood -108.6698 Hannan-Quinn criter. 6179027

Durbin-WWatson stat 1.885920

DEPBP . puidl B1sd gougl jdodl Sljlest oils 1 (06 ) o3y gkl

Mull Hypothesis: RESIDO2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.202767 0.5949
Test critical values: 1% lewvel -4.234972
5% level -3.540328
10% level -3.202445
*Mackiinnon (1296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESIDOZ2)
Method: Least Squares
Crate: 10420/20 Time: 08:01
Sample (adjusted): 1982 2017
Included observations: 26 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
RESIDO3(-1) -0.166838 0.138712 -1.202767 0.2379
DHRESIDO3(-1)) -0.075980 0198114 -0.283516 0.7039
C 1470.282 3038.665 0.483858 0.6318
@TREMND(19807) -92.87845 142.1349 -0.653453 0.5181
R-squared 0100059 Mean dependent var -412.0407
Adjusted R-squared 0015689 S.0D. dependent var 8299 352
S.E. of regression 8233.989 Akaike info criterion 2097437
Sum squared resid 21TE+09 Schwarz criterion 21.15031
Log likelinood -373.8386 Hannan-Qwuinn criter. 21.03578
F-statistic 1.125958 Durbin-Watson stat 2016985

Prob(F-statistic) 0.2320594
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Mull Hypothesis: RESID03 has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

Sl

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.508760 0.58178
Test critical values: 1% level -3.626784
5% lavel -2.945842
10% level -2.6115831
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIRESIDO3)
Method: Least Squares
Date: 10020020 Time: 08:02
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDOZ2(-1) -0.196240 0.130067 -1.508760 0.1409
DIRESIDO3(-1)) -0.035300 0.186429 -0.189341 0.8510
C -207.9982 13T0.243 -0.217478 0.52902
R-squared 0.088050 Mean dependent var =412 0407
Adjusted R-squared 0.032780 3.D. dependentvar 8299 352
S E. of regression 8162190 Akaike info criterion 2093207
Sum squared resid 2 20E+09 Schwarz criterion 21.06403
Log likelihood -3AT3T7772 Hannan-CQuinn criter. 2097813
F-statistic 1.593099 Durbin-Watson stat 20049149
Prob{F-statistic) 0.218535
Mull Hypothesis: RESIDO2 has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.550634 01103
Test critical values: 1% level -2 630762
5% lewvel -1.950294
10% level -1.611202
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{RESICNO3)
Method: Least Squares
Date: 10420020 Time: 08:04
Sample (adjusted): 1982 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RESIDO2(-1) -0.199024 0127609 -1.559634 0.1281
DIRESIDO2(-1)) -0.0321049 0.182795 -0.169858 0.8661
R-sgquared 0086743 Mean dependent var -412 0407
Adjusted R-squared 00589882 sS.D.dependentwvar 8299 352
S.E. of regression 2047.0232 Akaike info criterion 2087794
Sum squared resid 2 20E+089 Schwarz criterion 20 95592
Log likelihood -3272.8030 Hannan-Cuinn criter. 20.90265

Durbin-Watson stat 2.004407
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WAR Lag Order Selection Criteria
Endogenous wvariables: DTCHO DD EP
Exogenous variables:

Crate: 12/22/19 Time: 10:19

Sample: 1980 2017

Included observations: 33

Lag Logl LR FFE A SC Hx
1 -231.4784 P 5409774 1427142 14 45281* 1433245
2 225 3041 10.85191 4751.812 14 12954 14 50243 14 26171*
3 -223 5958 2.795289 5491 504 14 27853 14 82272 14 46164
4 -215.8170 1. 78506* 4418 068 14 .04952* 1477510 1429365
* indicates lag order selected by the criterion
LR: seguential modified LR test statistic (each test at 5% level)
FFPE: Final prediction error
AlC: Akaike information criterion
S Schwarz information criterion
HC: Hannan-Qwuinn information criterion
WAR Lag Order Selection Criteria
Endogenous variables: DPIBH DDEF DE.H
Exogenous variables: C
Crate: 12/23/19 Time: 11:325
Sample: 1980 2017
Included obsernvations: 33
Lag Logl LR FPE AlC SC HCQ
o -357.9070 [ 39431.69 21.93376 2211515 21.99479
1 -266.9034 154 4304 422 4116 17.38808 1829506 17.69325
2 -232.F336 49 701565 147 2333 16.28688% A7.91944* 16.83619*
3 -218.4062 17.36651 184.3556 16.38825 18.746539 17.18169
4 -202.4994 15.4247T3 2329.5882 16.29390 19 47762 17.43148
WAR Lag Order Selection Criteria
Endogenous variables: DIMNF DDEP
Exogenous variables: C
Date: 12/23/M19 Time: 1508
Sample: 1980 2017
Included observations: 33
Lag Logl LR FFPE Al SC HQ
u] -251.5575 (RN 1617 7.94 1536712 15.45782* 15.39764
1 -244 5548 1218677+ 13746.95* 15.20332* 15.47541 15.29487*
2 -2411 2366 5.139970 14120.85 1522646 15.67995 15.37904
3 -239.0083 3.511273 15853.74 15.33383 15.96872 15.54745
4 -236.9055 3.058583 18058.75 15.44582 16.26509 15. 72347
VAR Lag Order Selection Criteria
Endogenous variables: DBF DDEP
Exogenous variables:
Date: 12123189 Time: 13:12
Sample: 1980 2017
Included observations: 33
Lag LoglL LR FFPE AlC 5C HQ
1 -493 8738 MA 4 3Be+10% 307417 30 35556* 30 23520*
2 -490.2042 6.449647 4 46e+10 2019419 30 55698 30 31626
3 -488.0094 3.591421 5.00e+10 30.20360 30.84778 30.48670
4 -487.2061 1.217048 6.14e+10 30.49734 31.22292 30.74148
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ECM 35 jarque-Berra , jung box jles| mits : (08 ) o3 oelolt

Correlogram of Residuals

Date: 10720020 Time: 10:39

Sample: 1980 2017

Included observations: 36

Autocorrelation

Partial Correlation

AC

PAC  Q-Stat  Prob

-

o0

Ofeoo

oo

==

o0

O~ @MW =

0301
-0.034 -
-0.159 -
-0.104 -
0.004
0.063
-0.101 -
-0.120 -
-0.030
-0.007 -
-0.018 -
-0.073 -
-0.068 -
-0.120 -
-0 -
0.125

0.301
0.137
0.119
0.022
0.028
0.028
0.165
0.038
0.030
0.049
0.054
0.077
0.014
0139
0.111
0.183

35363
3.5820
4.6292
5.0904
50812
5.2703
5.7557
65.4606
6 5055
6.5081
6.5263
6.8270
7.1051
80024
8.8062
9.8775

0.060
0.167
0.201
0.278
0.405
0.510
0.569
0.596
0688
0771
0.836
0.869
0.897
0.889
0.887
0.873

-

415

10

Series: Residuals
Sample 1881 2018

Observstions 38

Mean 848218
Median 0.003710
Maximum 0188877
Minimum  -0.173082
Std. Dev.  0.087142
Skewness  0.201541
Kurtosis 2459802

Jarque-Bers 0.612993
Probability 0.733314

ARDL 543 jarque-Berra , [jung box jle| gdtw 1 (09 ) 3y goukad!

Date: 12/23/19 Time: 12:31

T Sample: 1980 2017
Series: Residuals Included observations: 34 )
SEmplE 1984 23017 Q-statistic probabilities adjusted for 1 dynamic regressor
[ —_— 2
Ohservations 34 Autocorrelation Partial Correlation AC PAC  0Q-Stat Prob®
i ] [ = [ = 1 -0.193 -0.193 1.3340 0.239
Mean 1.03e-15 ! ! g o 2 -0.039 -0.079 1.4431 0488
Vedi 0.782028 g o LI 3 -0.118 -0.148 1.9897 0575
M vedian - -UsCels I I I I 4 0049 -0010 20896 0719
Maximum ~ 3.293789 I I op 5 0064 0057 22600 0812
-l Mini 5 708894 [ = [ = 6 -0.187 -0.186 3.7849 0.706
’ vinimum - -2.2500 | | g 7 -0.048 -0.121 3.8872 0.793
Std. Dev.  1.488727 ! | [ 8 0.004 -0.040 3.8881 0.857
14 I Siey 0378120 [ . LI i 9 -0.069 -0.162 41231 0.903
e g o = 10 -0.120 -0.224 48574 0.900
Kurtosis — 2.588781 ! ! [ = 11 0206 0.142 7.1264 0.789
1 [ == = 12 -0.211 -0.276 9.5986 0.651
| | [ 13 0.085 -0.093 10.020 0.G92
Jarque-Bera 1.029831 ! ! [ 14 0.055 0.087 10.206 0.747
i T EOTE ! ! L 15 -0.047 -0.208 10349 0797
T 1 ! Probability 0537532 | | = 16 0.024 -0.152 10.300 0.845
3 E
. 5 5 g IR - -
VAR 354 jarque-Berra 5 [jung box jles| gt : (10 ) o3 goukelt
Date: 12/23/19 Time: 15:28
Sample: 1980 2017
Included observations: 36 10
Series: RESICO1
Autocorrelation Partial Correlation AC PAC Q-Stat FProb — e "
Sample 1980 2017
[ LI 1 0.050 0.050 0.0970 O0.755 ER — Observations 38
[ = I [ = 2 0136 -0.139 08379 0658
g o [ 3 -0.068 -0.055 1.0310 0794 —
I 1 1 I 4 -0.002 -0.014 1.0211 0.905 Mean 224e-18
[ [ 5 0071 0056 12528 0940 £ — Median 0.21242%
[ = [ = 6 -0.131 -0.147 2.0367 0.916 ) -
= = 7 -0.227 -0.206 44504 0726 Meximum 5087533
1 1 L = 5 -0.109 -0.132 5.0383 0753 Minimum  -13.84884
[ = [ 9 0.138 0.079 6.0020 0740 4 .
| ! = 10 -0.022 -0.121 6.0774 0.809 Std. Dev. 4485487
! 1 1 ! 11 -0.010 0.010 6.0827 0.868 Skewness 887043
[ = R = 12 -0.210 -0.255 8.5860 0.738 i 5
- = 13 0.071 0.132 £.8863 0781 1 Mutesls 4177822
[I = [ 14 0106 -0.069 95872 0792
[ = v B 15 0.132 0.070 10718 0772 ’—’— Jarque-Bera  4.913071
[ = = 16 -0.152 -0.220 12.202 0.724 - | | Frobstility  0.085721
13 -0 5 4 5 10
[ 242 }
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VAR z350d Ll et 193 1 (11 o3y okl

Response of DINF to DDEP

Wariance Decomposition of DINF:

Feriod SE DIMNF DDEP
1 4 619411 100.0000 0.000000
2 5AGTETT 81.59904 18.40096
3 5198449 81.06477 18.93523
4 5198603 81.06575 18.93425
5 5198651 81.06445 18.93555
g 5198653 81.06440 18.93560
7 5198653 81.06440 18.93560
8 5198653 81.06440 18.93560
g 5193653 81.06440 18.93560
10 5198653 81.06440 18.93560

Sgadl s LSl Box-Ljung et il jles) il 1 (13 ) o3y kel

Box-Ljung test Box-Ljung test
data: LFON data: LEQU
X-zquared = 181.89, df = 1§, p-value < 2.2e-16 X-squared = 173.98, df = 16, p-value < 2.2e-16
Box-Ljung test Box-Ljung test
data: LPIE data: LTCHOC

X-squared = 170.72, df = 16, p-value < 2.2e-1é X-gguared = 199.76, df 16, p-value < 2.2e-l6

Box-Ljung test Box-Ljung test

data: LH
X-sguared = 17.094, df = 16, p-value = 0.3785

data: LE
X-squared = 116.41, df = 16, p-value « 2.2e-1§
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Box-Ljung test

data: LINF
X-zguared = 54.643, df

16, p-value = 4.06%-06

Js¥ 31 ks ol Box-Ljung jlest wils jles| wits @ ( 14 ) oy okl

Box-Ljung test

Box-Ljung test

data: DLEQU
}:sauared E 14.469, df = 16, p-value = 0.5638 data: DLECN
E T B T ¥X-squared = 18.556, df = 16, p-value = 0.2923
Box-Ljung test Box-Ljung test
data: DLTCHO data: DLPIE
¥-squared = 15,344, df = 16, p-value = 0.4936 X-3quared = 18.866, df = 16, p-value = 0.2757

Box-Ljung test

data: DLE
X-zquared = 12.476, df = 16, p-value = 0.7106

Box-Ljung test

data: DLINF
X-zgquared

12.543, df 16, p-value

0.7059

Al ylt S pazed ADF L) it 0 (15 ) o3y kol

LEQUildull ADF jlz) mits 0 ( 01 ) o3y Joutonlt

R I T A TINS5 887

# Dugmented Dickey—Fuller Test

Unit Root Test #

g et L L s L Ly L L

Test regression trend

Call:
Im(formala = =.diff ~ z.lag.l + 1 + tt + =.diff.lag)
Besiduals:

Min 12 Median 30 Max
-1.2865 -0.4847 -0.1577 0.2781 2.4380
Coefficients:

Estimate 5td. Error t walue Pr(>|t])

[Incercept) 2.24833 1.17270 1.817 0.0642
z.lag.1 —-0.25156 0D.15462 =-1.627 0.1135
tt 0.04104 0D.03245 1.2&65 0D.2151
z.diff.lag -0.2408%9 0.17739 —-1.358 0D.1840
Signif. codes: 0 “&&=¥ 0,001 ***F* Q.01 " O0.05 . 0.1 ™ ¥

Besidual standard error:
Multiple RE—soguared: 0.2152,
F-ztatistic: 2.925 on 3 and 32

Walue of test-statistic is: -1

0.70682 on 32 degrees of freedom

ABdjusted RE-—sguared:
DF, p—wvalus: 0.04871

0.141°7

22T 2.1846 1.598

Critical walues for test statistics:
1pct Spet 10pct

tauld -4.15 -3.50 -3.18

phi2 T.02 5.13 4.31

phi3 89.31 6.73 5.6l

—
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LR R LSt s it iiiiia sttt sE sy
# Angmented Dickev—Fuller Test Unit Root Test #
LRttt st i ittty

Test regression drifc

Call:
Im{formmla = z.diff ~ =z.lag.l + 1 + =z.diff.lag)
REesiduals:

Mimn g Median 30 Max

—1.64364 —0.46591 —-0.039549 0.37859 2.29188

Coefficients:
Estimate 5S5td. Error t waluse Pr(>|t])
(Intercept) 0.992048 0.62709 1.579 0.1238
=z.lag.l —0.06837 0.05461 —1.252 0.2194
z.diff.lag —0.34453 0.15875 —2.170 0.0373 =
Signif. codes: O Yes&r 0 _QQ1 Ye®r 0,01 Y*f Q.05 *.f 0.1 ™ f 1

BEesidual standard error: 0.7126 on 33 degrees of freedom
Fultiple BE—=guared: 0.176, Ddju=sted E-=guared: 0.1261
F—statistic: 3.524 on 2 and 33 DF, p—wvaluae: 0.041

Walue of test—statistic is: —-1.2521 2Z2.4327

Critical walues for test statistics:
1pct Spct 10pct

tauZ —-3.58 -—-2.93 -—-2.60

phil T.086 4 .86 3.94

LR s s g st i s i s EsE s EEEETEs
# Dhugmented Dickewy—Fuller Test Unit Root Test #
LRt s g st i ittt s i i i s EsEEdEEEEEETEs

Test regression none

Call:
Im({formala = =z.diff ~ z.lag.l — 1 + =Zz.diff_laqg)
Residuals:

Mim 10 Median 30 Ma=x

—-1.85633 —-0.38690 —-0.03505 0.46530 2.23327

Coefficients:
Estimate 5td. Error t wvalue Pxr(>|tl]}
=z.lag.1l 0.01825 0.010789 1.507 0.1411
=z.diff.lag —-0.3&8502 O.16166 -2 .258 0.0305 =
Signif. codes: 0 Ye=&®r 0 _QQ1 Ye®f O_.01 **r Q.05 *.* 0.1 M r 1

Eesidual standard error: 0.7281 on 34 degrees of freedom
Multiple R—sguared: 0.1537, Adjusted B—sguared: 0.1039
F—=tatistic: 3.087 on 2 and 34 DF, p—value: 0.05862

Walue of test—statistic d=: 1.5069
Critical wvalues for test statistics:

1pct Spoct 10pct
taul —-2.62 —-1.25 -1.&1
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LFONilL.l ADF Lz mits 0 ( 02 ) o3y Joutonll

PRI T T E T EFFFFFFEFETTETTFETFETEFTS

# Augmented Dickey—Fuller Test Unit

Root Test #

(a2t ss s s s Es

Test regression trend

Call:
Im{formula = =z.diff ~ =z.lag.l 4+ 1 + tt + =z.diff.lag)
Residuals:
Min 14 Median 30 Max

-1.078283 —-0.40868 -0.09265 0.32381 2.6836l1l6
Coefficients:

E=ztimate Std. Error t walue Pr(>|t|)
(Intercept) 2.48023 1.20046 2.066 Q.0470 *
=z.lag.1 —0.30527 0.16900 —1.806 0.0803 .
tt 0.05105 0.03438 1.485 0.1473
z.diff.lag —-0.26542 0.17596 —-1.508 0.14313
Signif. codes: Q w&®r 0,001 Mw=r Q.01 *&r Q.05 *.* 0.1 ™
Residual standard error: 0.7332 on 32 degrees of freedom
Multiple R—=guared: O.2621, AdHiusted R—=guared: 0.1929
F-=tatcti=stic: .TEE8 on 3 and 32 DF, p—value: 0.0197
Walue of test—-statistic is: -1.8063 2.2725 1.822
Critical wvalues for test statistics:

oot Spoct l1l0pct
tan3 —-4.15 -3.50 -3.18
phi2 T.02 5.13 4.31
phi3 9.31 6.73 5.61
s
# Dugmented Dickeyv—Fuller Test Unit Root Test #
gy s s s s L s
Test regression drifto
Call:
Imi{formmla = =z.diff ~ =z.lag.l + 1 4+ =.diff.lag)
Besiduals:
Min 14 Median 30 Ma=x

-1.4018 -0.5315 —-0.1014 0.3528 2.8057
Coefficients:

E=ztcimate S5td. Error t walue Pr(>|t])
(Intcercept) 0.96328 0.64207 1.500 0.1431
z.lag.1l —0.06948 0.05895 -1.178 0.2470
z.diff.lag —0.39353 0.15614 —2.520 o.01&67 *
Signif. codes: 0 Y&&&%F 0 _QQ1 M®F Q.01 *** 0.05 . 0.1 ™

Besidual standard error:
Multiple R-—sguared:
F—=ztati=stic: 4.418 on 2

WValue of testc—=statistic

Critical

1pct Spet 10pct
tauz -3.58 -2.93 -2.&0
phil T.06 4.8&6 3.94

—

0.746849 on 33 degree= of freedom

0.2112,
and 33 DF,

i=:

246

—-1.1785

wvalues for test statistics:

2.2247

Adju=sted R-sguared:
p—values:

0.0159385

0.1634

v
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# hugmented Dickey-Fuller Test Unit Root Test #

Test regression none

Call:

Im{formula = z.diff ~ =z.lag.l - 1 4+ =z.diff.lag)
FEesiduals:

Min i Median 30 Ma=x
-1.56387 -0.43949 -0.07483 0.41584 2.61403

Coefficients:

Estimate Std. Error t walue Pri(>|t])
z.lag.1 0.01723 0.01183 1.456 0.1545
z.diff.lag -0.41%9&6% 0.15800 -2.656 0.011%9 *

Signif. codes: Q *M&&r Q.001 “*=**r Q.01 =" Q.05 *." 0.1 * " 1

Besidual standard error: 0.76 on 34 degrees of freedom
Multiple R-sguared: 0.1885, Adjusted R-sguared: 0.1408
F—-=tatistic: 3.95 on 2 and 34 DF, p—wvalus: 0.02868

WValue of test—statistic i=s: 1.4562
Critical walues for test statistics:

lpct Spet 10pct
taul -2.62 -1.85 -1.61

I;F(:}{()lkmlwljf&I)f:)H#*!G?hﬁ:( 03 )vé)‘bJaJ\

R e R i L ]
# Dugmented Dickey—Fuller Test Unit Root Test #
R e R i L ]

Test regression trend

Call:
lm{formula = z.diff ~ z.lag.l + 1 4+ tt + =z.diff.lag)
Residuals:

Min 19 Median 30 Max

—-0.45211 -0.067393 0.03457 0.10737 0.47T167

Coefficients:
Ezstimate Std. Error t wvaluese Pr(>|t])
(Intercept) 0.479808 0.253870 1.890 O.0687TE
=z.lag.1 —0.145778 0.080540 —1.810 0.0797
Tt —0.003675 0.003111 —1.181 O.249682
=z.diff.lag 0.18414395 Q.174781 1.054 O.2998
Signif. codes: O Mew&®r 0 QQ1 Ye®r 0,01 Y*f Q.05 *.* Q.1 ™ * 1

Residual standard error: 0.1821 on 32 degrees of freedom
Multiple R—sguared: 0.1203, Zdjusted BE—sguared: 0.037T85
F—=statistic: 1.459 on 3 and 32 DF, p—wvalue: 0.2442

Walue of test—-statistic dis: —-1.81 1.2458 1.8637

Critical walues for test statistics:
1pct Spct 10pct

tau’d -4.15% -3.50 -3.18

phi2 T.02 5.13 4.31

phi3 2.31 6.73 S.68l
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# Augmented Dickev-Fuller Test Unit Root Test #
tE it e S S L L LT L

Test regression driftc

Call:
Im(formala = z.diff ~ z.lag.l + 1 + =z.diff.lag)

FEesiduals:
Min iQ Median 30 Max
—0.39086 —-0.0847& 0.02739 0.11750 0.53431

Coefficients:

Estimate 5td. Error t walues Pr(>|t])
(Intercept) 0.32837 0.22043 1.490 0.146
z.1lag.1l —-0.11740 0.07733 —-1.518 0.139
z.diff.lag 0.20492 0.17494 1.171 0.250

Residual standard error: 0.1832 on 33 degrees of freedom
Maultiple R-sguared: 0.081%96, Adjusted R-sguared: 0.02632
F—=tatistic: 1.473 on 2 and 33 DF, p—wvalus: 0.243%9

Value of test—-statistic i=s: -1.5181 1.1572

Critical walues for test statistics:
lpct Spct 10pct

tauz -3.58 -2.93 -2.60

phil 7.06 4 .86 3.94

R e S i E s st sdsEEEsTE LT EL:
# Lugmented Dickey—-Fuller Test Unit Root Test #
et e s i i i s s E L L L]

Test regression none

Call:
Im(formula = z.diff ~ z.lag.l - 1 + z.diff.lag)

Residuals:
Min 190 HMedian 30 Hax
-0.37118 -0.09%626 ©0.05128 ©0.10020 0.61103

Coefficients:

Estimate Std. Error t walue Pr({>|t])
z.lag.1 -0.003309 0.010917 -0.303 0.764
z.diff.lag 0.135409 0.171596 0.789 0.4386

Residual standard error: 0.1865 on 34 degrees of freedom
Multiple R-sguared: 0.02075, Adjusted R-sguared: -0.03685
F-=tatistic: 0.3603 on 2 and 34 DF, p-valus: 0.7001

Value of test—-statistic i=s: -0.3031
Critical wvalues for test statistics:

lpct Spct 1l0pct
taul -2.62 -1.895 -1.61
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EE S s s it E s L L
# Dugmented Dickevyv—Fuller Test Unit Root Test #
EE S s s it E s L L

Test regression tcrend

Call:

Im{formala = =z.diff ~ =.lag.l + 1 4+ tt 4+ =.diff.lag)
Residuals:

Mimn i Median 30 Max
—0.046630 —0.014580 —-0.000473 0.013976 0.036455

Coefficients:
Estimate S5td. Error t wvalue Pxri(>|t])
(Intercept) 2.123157 1.324373 1.603 0.11873
z.lag.1l —0.084658 0.053144 —-1.593 0.1209%9
tt 0.002413 0.001474 1.637 0.11143
=z.diff.lag 0.479554 0.15938%9 3.009 0.00508 =%
Signif. codes: O Ye&&r 0 _QQ1 YE&Ff O.01 “*Ff Q.05 M,f 0.1 ™ *f 1

RBesidual standard error: 0.02012 on 32 degrees of freedom
Multiple EBE-—sguared: 0.2509, Odjusted BE-sguared: 0.1807
F-=tati=tic: 3.573 on 3 and 32 DF, p—value: 0.0246

Walue of test-—-statistic is: —-1.583 3.551%9 1.3389%9

Critical wvalues for test statistics:
1pct Spot 10pct

tau3 —-4.15 —-3.50 -—-3.18

phi2 T.02 5.13 4.31

phi3 9.31 &.73 5.61

L i
# Augmented Dickey—-Fuller Test Unit Root Test #
L i

Test regression driftc

Call:
Im{formmla = z=.diff ~ =z=.lag.l + 1 + =.diff.laqg)

Besiduals:
Mim 10 Median 30 Max
-0.044611 -0.015675 —-0.001214 0.010%987 0.033577

Coefficients:

Estimate 5td. Error t walue Pr(>|t])
[Intercept) 0.01131 0.30690 0.037 0.9708
z.lag.1l o.00017 0.01209 0.014 0.988
z.diff.lag 0.43634 0.16114 2.708 0.0106 *

Signif. codes: 0 *&=&F 0.001 ™= 0.01 W 0.05 *." 0.1 * * 1

Residual =standard error: 0.020683 on 33 degrees of freedom
Multiple R-—sguared: o.1882, Odju=sted R-—sguared: 0.139
F-stati=stic: 3.825 on 2 and 33 DF, p—wvaluse: 0.03207

WValue of test-statistic i=s: 0.0141 3.7949
Critical walues for test statistics:
1pct Spct 10pct

tau2 -3.58 -2.93 -2.60
phil T.06 4.886 3.94
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# Augmented Dickev—Fuller Test Unit Root Test #

T T AT A A AT AT A A A A A A A A A A A AR AR AR A A A A AT AT

Test regression none

Call:
Im(formala = z.diff ~ z.lag.l — 1 + =z.diff.lag)

Besiduals:
Min 10 Median 30 Ma=x
-0.044526 -0.015694 -0.001308 0.0108649 0.033785

Coefficients:

Eszstimate 5td. Error t walue Pr(>|t])
z.lag.1l 0.0006154 0.0002201 2.T798 0.00845 ==
z.diff.lag 0.4352447 0.1560381 Z2.789 0.00859 ==

Signif. codes: Q Me&xF Q0_.001 **%f 0.01 **~* 0.053 *.7 0.1 * 7 1

Besidual standard error: 0.02032 on 34 degrees of freedom
Multiple R-sguared: O.6929, Odju=sted R-—sguared: O.6e748
F-statistic: 38.36 on 2 and 34 DF, p—wvalue: 1.921=-09

Value of test-statistic is: 2.72961
Critical walues for test statistics:

lpct Epot l1lO0pcot
taul -2.62 -1.95 -1.&61

LK.LJ ADF ;L) mits 1 (05 ) o3y Joutond!

i it ittt i R R R R E L E L E L L T LTS
# Dhugmented Dickev—-Fuller Tezt Unit Root Te=t #
i it it i R s s i i E i i i i

Test regression trend

Call:

Ilm{formala = z.diff ~ =z.lag.l + 1 + £ttt + =z.diff.lag)
Residuals:

Min 10 Median 30 Ma=x
—-0.182969 —-0.068245 0.008432 0.058084 0.224748

Coefficients:

Esztimate 5td. Erroxr t walue Pr(>|t])
[(Intercept) 0.408099 0.298273 1.377 0.178
z.lag.1l —0.131838 0.088069 —-1.497 0.144
tt 0.002073 0.001525 1.360 0.183
z.diff.lag 0.19599& 0.182668 1.073 0.291

Be=sidual standard error: 0.03079 on 32 degree=s of freedom
Multiple R—=cuared: 0.1343, Adiju=sted R—=sguared: 0.05316
F—=tatistic: 1.655 on 3 and 32 DF, p—wvalus: 0.1963

Value of test—-statistic is: -1.497 1.3407 1.9519

Critical walues for test statistics:
1pct Spct 10pct

tau3d -4.15 -3.50 -3.18

phiz T..02 5.13 4,31

phi3 9.31 &5.T3 5.61
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¥ Dugmented Dickewyv—Fuller Test Unit Root Test #

s i EEs
Test regression drifc

Call:

Im{formula = z.diff ~ z.lag.l + 1 + =z.diff.lag)
Residuals:

Min 10 Median 30 Ma=x
—0.17704986 —-0.063268 0.004945 0.057297 0.238059

Coefficients:

E=zcimate S5td. Error t walue Pr{>|t]|]])
(Intercept) 0.42886 0.29966 1.431 0.1&62
=z.lag.1l —-0.12612 0.0890%9 -1.416 0.166
z.diff.lag 0.26038 0.17868 1.457 0.154

Residual =standard error: 0.09185 on 33 degrees of freedom
Munltiple R-—scuared: 0.08432, Adju=sted R-—sguared: o.02882
F—zstatistic: 1.519 on 2 and 33 DF, p—wvalus: 0.2338

Value of test-statistic is: —-1.41%56 1.0597

Critical walues for test statistics:
lpct Spct 10pct

tauz —-3.58 —-2.93 -2.&0

phil T.08 4_86 3.94

i i L Es
# Augmented Dickey—-Fuller Test Unit Root Test #
i i L Es

Test regression none

Call:

Im{formmla = =.diff ~ z.lag.l - 1 4+ =z=.diff.lag)
Besiduals:

Min i1Q Median 30 Max
-0.166417 —-0.048228 -0.008221 0.054652 0.2496621

Coefficients:

Estimate 5td. Error t wvalue Pr({>|t])
z.lag.1l 0.001218 0.004638 0.263 0.794
z.diff.lag 0.169678 0.169615 1.000 0.324

Residual standard error: 0.09336 on 34 degrees of freedom
Multiple RE—sguared: 0.03209, Adjusted R—sguared: —0.02485
F—stati=stic: 0.5636 on 2 and 34 DF, p—-value: 0.5744

Value of test—statistic is: 0.2627

Critical waluses for test statistics:

1pct Spoct 10pct
caul -2.62 -1.935 -1.61
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¥ Dugmented Dickey—Fuller Test Unit Root Test #
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Test regression trend

Call:
Im{formala = z.diff ~ =z.lag.-.1 + 1 + tt + =Z.diff.ladg)
Residuals:

Mimn 19 Median 30 Max

—2.6651 —-0.2122 0.1261 0.5364 2.2730

Coefficients:
Estimate S5Std. Error ©t walue Pr(>|t])
(Intercept) 1.71125%92 0.6853397 2.619 0.01337 *
=.lag.1 —0.697217 0.211343 —3.299 0.00239 *=*
Tt 0.005801 0.017294 0.335 0.73950
=z.diff.lag —0.002242 0.178490 —0.013 0.99006
Signif. codes: O Ye&E&F 0 Q01 YE&F 0,01 Y&Ff Q.05 Y.f 0.1 ™ Ff 1

Re=szidual standard error: 1.0689 on 32 degrees of freedom
Multiple BR—sguared: 0.3432, Adjusted B—sguared: 0.2816
F—=tatistic: 5.573 on 3 and 32 DF, p—valuse: 0.003421

Walue of test-—-statistic is: —3.29%9 3.6828 5.4448

Critical wvalues for test statistics:
1pct Spcoct 10pct

tau3d —-4.15 -3.50 -3.18

phil T.02 5.13 4 .31

phi3 2.31 6.73 5.81

L i i ittt
# Dugmented Dickey—Fuller Test Unit Root Test #
L i i ittt

Test regression driftc

Call:
Im{formala = z.diff ~ z.lag.l + 1 + z.diff.lag)
Besiduals:

Min 19 Median 30 Ma=x

—2.68185 -0.1820 0.1751 0.5652 2.2302

Coefficients:

Estimate 5td. Error t wvalue Pr({>|t])
[Incercept) 1.800175 0.589122 3.056 0.004942 =%
z.lag.1 -0.688311 0.206830 -3.328 0.00216 **
z.diff.lag -0.006133 0.175701 -0.035 0.397237

Signif. codes=s: 0 Y=w=®r 0,001 *~*f 0,01 " 0.05 . 0.1 * f 1

Residual standard error: 1.055 on 33 degrees of freedom
Multiple R—sguared: 0.3409, Bdjusted ERE—sguared: O.3009
F-statistic: 8.533 on 2 and 33 DF, p—value: 0.001031

WValue of test—-=statistic i=: -3.3279 5.618
Critical walues for test =statistics:
1pct Spet 10pct

caud -3.58 —-2.893 -2.60
phil T.06 4.86 3.94
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Test regression none

Call:

Im({formala = =z.diff ~ =z.lag.l — 1 + =z.diff.lag)
Residuals:

Min 12 HMHMedian 30 Max
—3.0343 —-0.5622 0.4979 0.7783 Z2.4818

Coefficients:

Eztimate Std. Error t walue Pr(>|t])
z.lag.1l —0D.08511 0.0688 -1.236 0.2251
z.diff.lag -0.30305 0.16188 -1.90%9 0.0647

Signif. codes: 0 Ye®&F QO 001 YE&F 0,01 YF 0,05 Y.F 0.1 v Ff 1

Besidual standard error: 1.177 on 34 degrees of freedom
Multiple R—=sguared: 0.1564, Bdjusted R—=sguared: 0.1068
F-=statistic: 3.152 on 2 and 34 DF, p—wvalu=s: 0.05547

Value of test—-statistic is: -1.2355
Critical walue=s for test =statistics:

1pct Spoct 10pct
taul -2.62 -1.95 -1.&61

LINDiL LU ADF ) zits : (07 ) o3y Jaod

LSS s s st id g i s s s T LS
# hugmented Dickey—Fuller Test Unit Root Test #
LRSS s s i s s it E s s T LTS

Test regression trend

Call:
Im{formmla = z.diff ~ z.lag.l + 1 + tt 4+ =z.diff.lag)
Residuals:

Mim 1 Median 30 Max

—2.4185% —-0.3545 0.1106 0.4183 1.221%2

Coefficients=s:
Estimate 5S5td. Error t walue Pr(>|t])

(Intercept) 0.744398 0.493772 1.508 0.1415
=z.lag.1l —0.322449 0.159581 —2.021 0.0518
TC —0.002371 0.013231 —-0.708 0.4839
z.diff.lag —0.1926521 0.174543 —1.126 0.2624
Signif. codes: Q *&®rf Q0_.001 % O0.01 *** O.05 . 0.1 * * 1

Besidual standard error: 0.7085 on 32 degrees of freedom
Multiple RE-—sguared: o0.2321, ABdijusted B-sguared: 0.1601
F—=tatistic: 3.225 on 3 and 32 DF, p—wvalus: 0.03543

WValue of test—statistic is: —2.0206 1.431 2.1127

Critical wvalues for test statistics:
I1pct Spct 10pct

tan3d —-4.15 —-3.50 —-3.18

phi2 T.02 5.13 4.31

phid 9.31 6.73 5.61
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Test regression driftc

Call:

Im{formmala = =.diff ~ z.lag.l + 1 + =z=.diff.lag)
Besiduals:

Min 16 Median 30 Ma=x
—2.39382 -0D.35664 0.08866 0.41768 1.3103&

Coefficients:

Estimate 5td. Error t walue Pr(>|t])
[Intcercept) 0.4555 0.2762 1.649 0.1086
z.lag.1l -0.2647 0.1361 -1.944 0.0604
z.diff.lag —-0.2287 0.1873 -1.367 0.1808
Signif. codes: O Yex®&F 0_001 MEF Q0,01 Y*f 0.05

Residual standard error: 0.7032 on 33 degrees of freedom
Adju=sted R-sguared:
F—stati=stic: 4.656 on 2 and 33 DF, p—wvalue: 0.01&655

Multiple R-—=sguared: 0.2201,

Value of test-statistic is: —-1.9444 1.9247

Critical wvalues for test statistics:
1pct Spoct 10pct

cau2 -3.58 -2.93 -2.60

phil T.06 4.5 3.94

AR F T T T IR T I T I T T IR T I FITT T FETFFTFFF
# Augmented Dickey—Fuller Test Unit Root Test #
L S S s S it EEEEs

Te=t regression none

Call:
Ilm{formmla = zZz.diff ~ =z.lag.l — 1 + =.diff.lag)
Residuals:

Mimn 19 Median 30 Ma=x

—2.2004 -0.2813 0.2862 0.5150 1.7750

Coefficients:
Estimate 5td. Error t walue Pr({>|t])

z.lag.1l —-0.0613%9 0.05822 -1.037 0.3072
z.diff.lag —-0.33106 0.15921 —2.079 O.0452
Signif. codes: 0o Ys&&%F 0 _Q001 M=r 0,01 *f 0.05

-

A

A

r

r

0.1

0.1728

0.1

Residual standard error: 0.7207 on 34 degrees of freedom

Multiple R-sguared: 0.15682,

Hdju=sted R-—sguared:

F-statistic: 3.162 on 2 and 34 DF, p—wvaluse: 0.05501

Walue of test—-statistic is: —-1.0368

Critical walueses for test statistics:
1pct Spct 10pct
taul -2.62 -1.95 -1.61

R

A

0.1072

r

r

1

1
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# ABugmented Dickeyv—Fuller Test Unit Root Test #
et s i i iiis ittt g

Test regression tcrend

Call:
Imi{formmla = =z.diff ~ =.lag.l 4+ 1 + tt 4+ =z.diff.lag)
Residuals:

Min 10 Median 30 Ma=x

-1.7090 -0.4463 -—-0.1077 0.3455 Z2.2548

Coefficients:
E=ztcimate S5td. Error t walue Pr(>|t])
(Intercept) 0.340141 0.27T7T231 1.227 0.229
=z.lag.1 —1.468532 0.294937 —4.979 2_.28e-05 ===
tt —0.006381 0.012466 —0.512 o.612
z.diff.lag 0.074721 O.17T549 0.421 o.&e7T7
Signif. codes: Q s&==r 0,001 Ww=r Q.01 *~f 0.05 *.* 0.1 ™ * 1

FBesidual =standard error: 0.739 on 31 degrees of freedom
Multiple R—=guared: 0.68903, Bdiju=sted R-sguared: 0O.6603
F-statistic: 23.03 on 3 and 31 DF, p—value: 4.3935e-08

WValue of test-statistic i=: —4.9791 8.2786 12.3998

Critical walues for test statistics:
1ot Spct 10pct

tau3d —-4.15 —-3.50 -3.18

phiz T.02 5.13 4.31

phi3 9.31 &.73 5.61

R e RSt e ]
# Dugmented Dickey—Fuller Test Unit Root Test #
R e R Rt s ]

Test regression drifc

Call:
Im{formula = =z.diff ~ z.lag.l + 1 + =z.diff.lag)
Residuals:

Min 14 Median 30 Ma=x

-1.7413 -0.38952 -—-0.1727 0.3836 2.24979

Coefficienmts:
Eztimate Std. Error t walue Pri(>|t])
(Intercept) 0.215390 0.13241 1.631 0.113
z.lag.1l —-1.45034 0.2893%8 —5.012 1.92=—-05 ==*
z.diff.lag 0.06725 0.17490 0.385 0.703
Signif. codes: Q M&®r 0 ,QQ1 Mw=r Q_Q01 =" Q.05 *." 0.1 ™ * 1

Residual standard errxor: 0.7305 on 32 degrees of freedom
Multiple ERE-sguared: 0.8877, ABdjusted BE—-=sguared: O.8681
F—-=statistic: 35.23 omn 2 and 32 DF, p—value: 85.204e-09

WValue of test-statistic is: —-5.0117 12.5769

Critical walues for test statistics:
lpct Spct 10pct

tau?2 -3.58 -2.893 -2.60

phil T.06 4.86 3.94
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# Augmented Dickewv-Fuller Test Unit Root Test #
i ittt R R R E L R R L L LTS

Test regression none

Call:

Im(formala = z.diff ~ z.lag.l - 1 + =z.diff.lag)
FEezidual=:

Mimn 10 Median 30 Max
-1.77458 -0.19580 0.07457 0.55127 2.38266

Coefficients:

Estimate 5td. Error t walue Pr(>|t]])
z.lag.1l -1.27985 0.27857 -4 .628 5.5e-05 #&%
z.diff.lag -0.01847 0.17095 -0.108 0.91%5

Signif. codes: O w&=f Q0_001 ***f 0.01 % O.05 *.* 0.1 ™ " 1

Residual standard error: 0.7486 on 33 degrees of freedom
Maltiple R-sgquared: 0.6618, Adjusted R-sguared: 0.6413
F—=tatistic: 32.2%9 on 2 and 33 DF, p—value: 1.703e-08

Value of test—statistic is: -4.628
Critical wvalue=s for test statistics:

1pct Spct 10pct
taul -2.62 -1.95 -1.61

DLFON:LLU ADF e s : (09 ) o3y Jsdond
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# IDugmented Dickevy—Fuller Test Unit Root Test #
LR s s s s s s s s s sy s E s LT LTS

Test regression tcrend

Call:
Im(formmla = z.diff ~ z.lag.l + 1 + £ttt + =Zz.diff_laqg)
Residuals:

Mimn g Median 30 Max
—-1.3848 —-0.4301 -0.1132 0.3433 2.8281
Coefficients:

E=zcimate Scd. Error t walue Pr(>|t]|)

(Intercept) 0.289186 0.283289 1.021 0.315
z.lag.1 —1.568300 0.296827 —5.284 9.52e—-06K ===
Tt —0.003665 0.012816 —0.286 o.777
z.diff.lag 0.108786 0.175834 0.619 0.541
Signif. codes: o Yw&&r 0 _ Q01 Mws&r 0O.01 %" Q.05 . 0.1 ™ " 1

Eesidual standard error: 0.7626 on 31 degrees of freedom
Multciple BE—=guared: a.721, Adijusted B-—=guared: 0O.6949
F-stati=stic: 26.71 on 3 and 31 DF, p—wvalue: 9.956e-09

Walue of test—statistic is: —5.2836 9.3411 13.89709

Critical walues for test statistics:
lpcic Spoct 10pct

taund —-<4.15 —-3.50 —-3.18

phi2 T..02 5.3 4 .31

phi3 9.31 a.73 S5.61
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Test regression driftc

Call:
Im{formmla = =.diff ~ =.lag.l + 1 + =z=z.diff.lag)
Residuals:

Mim 10 Median 30 Max

-1.4001 -0.4265 —-0.1532 0.3376 Z2.8265

Coefficients:
Estimate 5td. Error t walue Pr({>|t])
[Incercept) 0.2184 0.1357 1.609 0.117
z.lag.1 -1.5611 0.2915 —5.356 7.06e-08 ®&%
z.diff.lag 0.1060 0.1730 0.613 0.544
Signif. codes: 0 “YR&®&F O_.001 “*%*Ff Q.01 “*f 0.05 . 0.1 ™ F

Residual standard error: 0.7516 on 32 degrees of fresedom

Multiple R—sguared: 0.7203, Bdjusted R—sguared: 0.7028
F—-statistic: 41 .2 on 2 and 32 DF, p—value: 1.404e—-09
Walue of test-statistic is: —-5.3557 14.3835

Critical walues for test statistics:
1pct Spct 10pct

tauz -3.58 —-2.93 -2.60

phil T.0& 4.8 3.94

L s s s s
# Augmented Dickey—Fuller Test Unit Root Test #
LR g s s i ittt

Test regression none

Call:

Imi{formala = z.diff ~ z.lag.l — 1 + =z.diff.lag)
Re=siduals:

Min 10 HMedian 30 HMa=x
—-1.43442 -—-0.23232 0.05503 0.&60212 2.78795

Coefficients:
Estimate 5td. Error t walue Pr(>|t])
z.lag.1 —-1.39640 0.27943 —4.997 1.86e—-05 ===%
z.diff.lag 0.02253 0.16500 0.133 0.895
Signif. codes: o Ye&%rFf 0_001 “M**F Q.01 M~ Q.05 . O.1 ™

Residual =standard error: 0.7635 on 33 degrees of freedom

Munltiple R-—sguared: O.6978, Adju=sted R-—sguared: O.8785
F-statistic: 38.1 on 2 and 33 DF, p—wvalue: 2.&6§58e-09
WValue of test—-=statistic i=: —4.9974

Critical walues for test statistics:
1pct Spet 10pct
taul -2.62 -1.95 -1.61
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# Dugmented Dickey—Fuller Test Unit Root Test #
b2 g st s s i s g gt s sy s s s Ess

Test regression Cremnd

Call:

Im(formala = =Z.diff ~ =Z.lag.l 4+ 1 4+ ©tt 4+ =Zz.diff.lag)
Residuals:

Min a1 Mediamn 30 Max
—0.34071 —0.09314 o.00017 0.10751 0.41878

Coefficients=:
Eszvtimate Std. Error t waluse Pr(>|t])
(Intercept) 0.034447 O.065263 aO.528 O.6014
=z.lag.1l —1.217731 0.223164 —5.457 5.8e—06 =*%%
= = —0.002330 0.003067 —O.T6e0 0.4531
=z.diff.lag O.386718 0.168245 2.29%9 0.02849 *
Signif. codes: O MessEr 0, Q01 MYesr 0,01 Y~f 0.05 “.f 0.1 ™ f 1

Residual standard error: 0.1783 on 31 degrees of freedom
Multiple R—sguared: O.5168, Bdjusted R—sguared: .47
F—statistic: 11.05 omnm 3 and 31 DF, p—wvalue: 4.26%e=-05

Walue of test—statistic is: —5.4567 10.013 15.01949

Critical walues for test statistics:
1pct Spct 10pct

Ccaund —4.15 —-3.50 —-3.18

phiz? T .02 5.13 4 .31

phi3 2.31 6.73 S.61

e s L]
# bugmented Dickey—Fuller Test Unit Root Test #
e E L R i i et L

Test regression drift

Call:
Im{formmla = z=z.diff ~ z=.lag.l1l + 1 4+ =.diff.lag)
Besiduals:

Min 1 Median 3 Max

-0.3018 -0.1015 -0.0099 0.1085 0.4560

Coefficients:
Estimate 5td. Error t walue Pr({>|t])
[(Incercept) -0.009517 0.0295984 -0.317 0.7530
z.lag.1 —1.1785498 0.215700 —5.464 5.15=e-06 =%*%
z.diff.lag D.368971 0.165511 2.229 0.0329 =
Signif. codes: 0o Ye®&®r 0,001 “**r Q.01 YWwf O0.05 .7 Q0.1 ™ r 1

Be=sidual standard error: 0.1771 on 32 degree=s of freedom
Multiple R—sguared: 0.5078, Zdjusted R—=sguared: 0.477
F-statistic: 16.51 on 2 and 32 DF, p—value: 1.186e—-05

Value of test-statistic is: —-5.46491 14.928
Critical walues for test =statistics:
lpct Epct 10pct

tauZ —-3.58 —-2.893 -2.60
phil T.068 4.8 3.94
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Test regression none

Call:

Ilm({formala = z.diff ~ z.lag.l — 1 + z.diff.lag)
Besiduals:

Min hike] Median 30 Ma=x
-0.31102 -0.11111 -0.015929 0.09883 0.44691

Coefficients:
Eztimate Std. Error t walue Pxr(>|t])
z.lag.1l —-1.1747 0.2124 —5.531 2 .85e-0K #*%*

z.diff.lag 0.3674 0.1632 2.252 0.0311 =

Signif. codes=s: 0 Ne&&F 0 _ Q001 “e®F Q_01 “*f O0.05 *.f 0.1 T *f 1
RBe=sidual standard error: 0.1747 on 33 degrees of freedom
Multiple R—=sguared: 0.5063, Ddjusted R—=sguared: 0.4763
F—=tatistic: 16.92 on 2 and 33 DF, p—wvalus: 8.7662-06

Value of ctest—-statistic is: -5.5307

Critical walues for test statistics:

1lpct Spoct 10pct
taul -2.62 -1.95 -1.61

DLPIBil. ADF L wits 0 (11 ) o3y Joutonl

EE e e L s s s s s s s s
# Aungmented Dickevyv—Fuller Test Unit Root Test #
e i i R L E

Test regression trend

Call:
Imi({formmla = z.diff ~ =z.lag.l 4+ 1 4+ tt 4+ =z.diff.lag)
Residuals:

Min 19 Median 30 Max
—2.82545 —0.47561 —0.08593 0.58218 2.42943
Coefficients:

Estimate 5td. Error t waluese Pr(>|t])

(Imtercept) 0.16178956 0.4179194 0.387 o.701
Zz.lag.l —-1.5255717 0.2842014 —5.368 T.48e-086 =**
tt 0.0008504 0.0193413 0.044 0.965
z.diff.lag 0.1751825 0.1758264 0.996 0.327
Signif. codes: O Y&&&%F 0,001 Ww&F Q.01 *** 0.05 . 0.1 ™ * 1

Residual standard error: 1.155 on 31 degrees of freedom
Multiple R—sguared: 0.86623, Adjusted R-—sguared: 0.6296
F-statistic: 20.27 on 3 and 31 DF, p—value: 1.85=-07

Walue of test-—statistic id=: —-5.3679 9.6091 14.4103

Critical walues for test statistics:
1pct Spct 10pct

tau3d —-4.15 —-3.50 -3.18

phi2 T.02 5.13 4 .31

phi3 2.31 6.73 5.681
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e s
# Augmented Dickey—-Fuller Test Unit Root Test #
e s i S s s st i s i st st E]

Test regression driftc

Call:
Im{formmla = =.diff ~ =.lag.l + 1 + =z=z.diff.lag)

Besiduals:
Min 16 Median 30 HMa=x
-2.81780 -0.46994 -—-0.08521 0.57971 2.428952

Coefficients:

E=ztimate S5td. Error t walue Pr(>|t])
[Intercept) 0.1780 0.1955 0.910 0.3&9
z.lag.1l —-1.5257 0.2797 —-5.454 S5.3e-08 =%*%
z.diff.lag 0.1751 0.1731 1.012 0.319

Signif. codes=: 0 e&xF Q0 _001 Y*&%F 0,01 < 0.05 .7 0.1 * Ff 1

Residual standard error: 1.137 on 32 degrees of freedom
Multiple R-—=sguared: O.68623, Adju=sted R-sguared: 0.6412
F-statistic: 31.38 on 2 and 32 DF, p—wvalue: 2.8649e-08

Value of test-statistic i=s: —-5.454 14.8766

Critical walues for test =statistics:
lpct Epcot 1l0pot

tau2 -3.58 -—-2.93 -2.60

phil T.086 4.8 3.94

LR E s s s s it it EE T L LTS
¥ Augmented Dickey—Fuller Test Unit Root Test #
L g s s s s s i s i s s s g

Test regression none

Call:

Imi{formmla = z.diff ~ =z.lag.l — 1 4+ =z.diff.lag)
Residuals:

Min i Median 30 Ma=x
—2.62870 —0.293288 0.06212 0.73398 2.58579

Coefficients:
E=zcimate Scd. Error t walue Pr(>|t|)
=z.lag.1 —1.4794 0.2744 —5.392 5.8e—06 ===
z.diff.lag o.1522 0.1708 0.891 0.379
Signif. codes: O Ye&&Fr 0 _QQ01 Ye®r 0,01 Y&Ff O.05 Y“.f 0.1 v f 1

Residual standard error: 1.134 on 33 degrees of freedom
Multiple BE-—sguared: O.8536, Adjusted B-—-sguared: O.8326
F-stacistic: 31.13 on 2 and 33 DF, p—value: 2.534e-08

Walue of test—statistic is: —-5.3921
Critical walues for test statistics:

1pct Spot 10pct
taunl —-2.62 —-1.95 -1.61
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DLKilodd ADF L) its 0 (12 o3y Jguod!

B s s i s
# Angmented Dickewv—Fuller Test Unit Root Test #
B s s i s

Test regression trend

Call:

Im({formmla = =.diff ~ =.lag.l + 1 + tt + =.diff.lag)
Besiduals:

Mimn 10 Median 30 Ma=x
—0.133253 —-0.048368 -0.002175 0.050215 O.270990

Coefficients:
Estimate 5td. Error t walue Pr(>|t])
[Intercept) —-0.05856& 0.032155 -1.821 o.o0782 .
z.lag.1 =-1.290384 0.2186049 —5.903 1.62e-06 *®#*%
tT 0.003445 0.001542 2.234 0.0328 *
z.diff.lag 0.431627 0.162536 2.656 0.01249 *
Signif. codes: 0 YR&&F 0_001 MR*F 0,01 MFf Q.05 . 0.1 ™ r 1

Residual =standard error: 0.08511 on 31 degrees of freedom
Multiple R—souared: 0.5511, Odjusted R-sguared: 0.5076
F—-stati=stic: 12.68 on 3 and 31 DF, p—value: 1.405&-05

Walue of test-statistic is: —5.9028 11.6217 17.4222

Critical walues for test =statistics:
1pct Spot 10pct

taud -4.15 -3.50 -3.18

phi2 T.02 5.13 4.31

phi3 9.31 6.73 5.6861

R s s
# PAugmented Dickey-Fuller Test Unit Root Test #

Test regression drifco

Call:

Im{formala = z.diff ~ z.lag.l + 1 + z.diff.lag)
Besiduals:

Min 10 Median 30 Max
—-0.1791%6 -0.040142 -0.009079 0.052309 0.281472

Coefficients:
Estimate 5td. Error t wvalue Pr({>|t])
[Incercept) 0.005597 0.015330 0.365 o.717
z.lag.1 —-1.10325& 0.214138 —5.152 1.28e-05 =&=%
z.diff.lag 0.335536 0.166226 2.019 O.052 .
Signif. codes: 0 MR&&F 0001 MYR*F Q.01 MFf O,05 . 0.1 ™ r 1

Residual standard error: 0.09026 on 32 degrees of freedom

Multiple R—sguared: 0.4788, Bdjusted RE-—sguared: 0.4462
F—stati=stic: 14.7 on 2 and 32 DF, p—wvaluse: 2.966e-05
WValue of test—-statistic i=: -5.1521 13.2812

Critical walues for test statistics:
1pct Spet 10pct

tauz2 -3.58 -2.93 -2.60

phil T.06 4.8 3.949
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L E R R et i s i L g
# ABugmented Dickey—-Fuller Test Unit Root Test #

Test regression none

Call:

Im{formula = z.diff ~ z.lag.l — 1 + z.diff.lag)
FEe=ziduals:

Min ke Median 3R Max
-0.173752 -0.034581 -0.004123 ©0.057840 0.286198

Coefficients:
Eztimate S5td. Error t walue Pr(>|t])
z.lag.1l -1.08957 0.2103 -5.210 9.94e-0f #*%*

z.diff.lag 0.3322 0.1&638 2.028 0.0506
Signif. codes: O *&s=r 0.001 &' Q.01 " 0,05 " 0.1 " 1

Residual standard error: 0.08907 on 33 degrees of freedom
Multiple RE—sguared: 0.4768, Ldjusted RB—=gquared: 0.4451

F-ztatistic: 15.04 on 2 and 33 DF, p—value: 2.279=-05

Value of test-statistic is: —-5.2098

Critical wvalues for test statistics:
1pct Spct 10pct
tanl -2.62 -1.95 -1.61

DLINFilloll ADF L) wits 0 (13 ) 03y Joun)
i it ittt
¥ Dugmented Dickeyv—Fuller Test Unit Root Test #
S it s i i i s s L]

Test regression trend

Call:
Im{formala = =z.diff ~ =z.lag.l 4+ 1 + tt + =z=.diff.lag)
Residuals:

Mim 14 Median 30 Ma=x
—-2.2848 -—-0.3816 0.1448 0.4224 1.7134
Coefficients:

Esztimate Std. Error t walus Pxr(>|t])

(Intercept) —-0.046500 0.272745 —0.170 0.866
=z.lag.1 —1.454140 0.292185 —-4.977 2.3e—-05 #=%%
Tt O.001662 O.012662 0.131 0.896
=z.diff.lag 0.078143 O.176662 0.442 0.6861
Signif. codes: o Mw&&r 0,001 Mwe&r Q.01 F Q.05 . 0.1 ™ * 1

Residual =standard error: 0.7549 on 31 degree=s of freedom
Multiple ERE—=sguared: 0.6828, Ddjusted B-—sguared: O.8521
F—=tatistic: 22.24 on 3 and 31 DF, p—wvalus: T7.111e—-08

Value of test-—statistic is: —-4.9768 8.2705 1Z2.3973

Critical wvalues for test statistics:
1pct Spcoct 10pct

tau3d —4.15 —-3.50 -3.18

phi?l T.02 5.13 4.31

phi3 9.31 6.73 5.61
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L i s st
¥ Dugmented Dickev-Fuller Test Unit Root Test #
L i s st

Test regres=sion driftc

Call:
Imi{formmala = =z.diff ~ =z.lag.l 4+ 1 4+ =.diff.lag)
Residuals:

Mim 1 Median 30 Ma=x

—2.2838 —-0.4023 O.1360 0.4083 1.7186

Coefficients:

Ezstimate 5td. Error t walue Pxr(>|t])
(Incercept) -—-0.01487 0.12579 -0.118 0.907
—1.45188 0.2871& —5.056 1.6%=e-05
0.07741 0.17384 0.445 0.659

z.lag.1
z.diff.lag

Signif. codes: O Y&®&F 0,001 =7 0.01 ' 0.05

Residual standard error: 0.7432 on 32 degrees of

Multiple RE—sguared: O.6826,

L

.

r

0.1 *~

freedom
0.&6628

Adjusted BRE—sguared:

F—stati=stic: 34.41 on 2 and 32 DF, p—wvaluse: 1.06e-08

Value of test-statistic is: —-5.055% 12.7%9

Critical walues for test statistics:
1pct Spot 10pct

tauZ2 -3.58 —-2.93 -2Z.60

phil T.06 4.86 3.94

e i i e e R R s i
# Lugmented Dickey-Fuller Test Unit Root Test #
s st sttt is ity

Test regression none

Call:
Im({formula = =z.diff ~ z.lag.l - 1 4+ =z.diff.lag)

Eesiduals:
Min 19 Median 30 HMax
-2.2980 -0.4172 0.1212 0.39234 1.70&0

Coefficients:
Estimate 5td. Error t walue Pr{>|t])
-1.4502
0.0766

z.lag.1l
z.diff.lag

S5ignif. codes: O Y<%=" 0.001 *=+*7 0.01 *=" 0.05

0.1711 0.448 0.6857

Al

0.2825 -5.134 1.249e-05 ===

r

0.1 *

Residual standard error: 0.7321 on 33 degrees of freedom

Multiple BE-=squared: 0.8825,

LAdju=sted B-=sguared:

0.6633

F-sztatistic: 35.48 on 2 and 33 DF, p-value: 5.3933e-09

Value of test-statistic i=s: -5.1336

Critical walues for test statistics:
lpct  Spot 10pct
taul -2.62 -1.895 -1.81

r

1

1
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S pazed) o deemed! 20 By 0 (16 o3y oelal)

VAR Lag Order Selection Criteria

Endogenous variables: DLFOMN DLEQU DLTCHO
Exogenous variables:

Date: 07108721 Time: 17:54

Sample: 1980 2017

Included observations: 33

Lag Logl LR FPE AlC 3C HQ

1 -11.53436 MA 0.000G95* 1.244507* 1.652645* 1.381833*
2 -3.5681749 48537591 0.001017 1.610193 2426468 1.884845
3 -5.352069 4 677978 0.001488 1.960731 3.185147 2372710
4 4306737 1229303 0.001521 1.920804 3553358 2470108

VAR Lag Order Selection Criteria

Endogenous variables: DLFOMN DLEQU DLIMF
Exogenous variables:

Date: 07108721 Time: 17:55

Sample: 1980 2017

Included observations: 33

Lag LogL LR FFE AlC SC HQ

1 -9.753500 MA 0.000626* 1.136576* 1.544714* 1.273902*
2 -6.344339 5578626 0.000889 1.475415 2291691 1.750067
3 -0.572993 8.394686 0.001114 1.671090 2.895506 2.083068
4 1275498 16.96287* D.000912 1.408789 3.041343 1.958094

WAR Lag Order Selection Criteria

Endogenous variables: DLFOMN DLEQU DLPIB DLK LH
Exogenous variables:

Date: O07/08/21 Time: 17:53

Sample: 1980 2017

Included observations: 33

Lag LogL LR FFE AlC sC HQ

1 75.03033 MA 3.36e-08 -3.032141 -1.898423* -2 650680
2 107.0896 44 62869 2.39e-08* -3.458975* -1.192540 -2.697053*
3 116.9201 10.72415 7.76e-08 -2.540611 0.860542 -1.396226
4 1451696 2225720 117e-07 -2.737551 1.797320 -1.211705

WAR Lag Order Selection Criteria
Endogenous variables: DLFOMN DLEQLU DBP
Exogenous variables:

Date: 07/08/21 Time: 17:53

Sample: 1980 2017

Included observations: 33

Lag Logl LR FPE AlC 3C HQ
1 -369.2332 MA 1814103* 22.92322% 23.33138% 23.06055*
2 -367.5763 2711231 2861611. 23.36826 24 18454 23.64291
3 -361.9107 8.240822 3609937. 23.57035 24 79476 23.98233
4 -353.3420 10.90567 3943015 23.59649 2522904 2414579

( ]
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ARDL 354 jarque-Berra  [jung box jles| mits (17 ) o3y goelolt

Date: 07/09/21 Time: 14:34

R R Sample: 1980 2017
Series: Residuals Included observations: 34
SEI‘nplE 1984 2017 Q-statistic probabilities adjusted for 1 dynamic regressor
Observations 34 Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob*
i [ [ 1 0.076 0076 02137 0644
Mean 31318 = = 2 -0.308 -0.316 3.8636 0.145
' I ' Con 3 -0.001 0.060 3.8636 0277
] Medien  -0.000228 I | g o 4 -0.007 -0.124 3.8655 0.425
Maximum  0.019083 = = 5-0.322 -0.329 8.2453 0.143
Mini 0075678 = = 6 -0.201 -0.226 10.014 0124
vinimum U220 = g 7 0106 -0.116 10518 0.161
Std. Dev.  0.010050 @ [ 8 0122 -0.055 11223 0.189
i cnam I ' [ 9 0021 -0.059 11244 0259
Stewness  0.1503 ! | = 10 0.012 -0.135 11251 0.338
Kurtosis 2838784 [ I I 11 0101 -0.047 11792 0.379
[ I I 12 0.042 -0.035 11.889 0455
I I I I 13 -0.045 0003 12.005 0.527
Jarque-Bera (148875 [ = [ = 14 0128 -0.133 12.002 0526
o B [ [ 15 -0.115 -0.189 12.855 0.537
T T Frobability 0.82573% oo ' ' 16 0.054 -0.031 14.054 0595
Eilin} Bl Q [} il

*Probabilities may not be valid for this equation specification.

VAR 354 jarque-Berra  [jung box jles) mits : (18 ) o3 kel

Correlogram of RESIDD1 L] -
) Series: RESID0
Date: 07/09/21 Time: 16:04 i - -
Sample: 1980 2017 Sample 1980 2017
Included observations: 36 . Observations 36
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
i L 75
I I I I 1 0.011 0.011 0.0047 0.945 MEEF iz HB"
[ g 2 -0081 -0.081 02691 0874 , Median 0.057362
[ : [ 3 -0.004 -0.093 0.6382 0.888 7 ] - "
= - = 4 0116 0123 1.2138 0376 M?*m'“ 1240034
rEn [ 5 0.247 0239 3.9042 0563 44 Minimum 1778850
of o 6 0079 0051 41875 0651 ; B4R
[ = [ = 7 -0.133 -0.130 5.0236 0657 4] L Sd.Dev. 0848358
e g 8 -0.242 -0.227 T.8748 0.446 Siewness 488575
g o g 9 -0.126 -0.082 8.6734 0468 _ . naa
[ = = o 10 -0137 -0254 96664 0470 17 Kurtosis 3320928
[ I I 11 0.093 -0.025 10143 0518
| | g o 12 -0.050 -0.111 10.286 0.591 14 a5
C Co 13 0.048 0027 10.425 0659 derque-Bers 1471365
[ [ 14 -0.070 -0.093 10729 0707 , Probability  0.479058
[ [ 15 -0.078 -0.059 11127 0744 | T T T |
I I [ = 16 0.006 -0.157 11120 0.801 39 45 40 45 00 15 11

VAR z35ed dadslt et 193 0 (19 o3y goelkadt

Response of DLINF to DLEQU
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Response of DLINF to DLFON

VAR z3sed cpld) Jhow mil 1 (20 ) o3y goekel)

Variance Decomposition of DLIMNF:

Period S.E DLIMF DLEQU DLFOM
1 0676020 100.0000 0.000000 0.000000
2 0801101 83.840957 0.012021 16.13841
3 0.808511 83.33389 0.234137 16.43197
4 0.808690 83.32602 0234388 16.43959
5 0.808721 83.32353 0.234658 16.44181
G 0808722 83.32348 0.234666 16.44185
7 D.B0av22 83.32247 0.234666 16.44186
8 0.808722 83.32347 0.234666 16.44186
g 0808722 83.32347 0.234666 16.44186

—
=

0808722 8332347 0234666 16.44186
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