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Abstract:

The relationship between trading volume and market stock returns in the
Arab financial markets under this study (Saudi Financial Market, Egyptian
Financial Market, and Algerian Financial Market) using the quarterly data of the
study variables during the period 2005-2017, Which have been obtained from
Arab Monetary Fund database.

And this study aimed at knowing the nature of the relationship between the
trading volume and the market stocks returns. To achieve this objective, the
statistical characteristics of the time series of the study variables have been
examined to investigate whether these variables are stable or not by using time
series unit root test. Despite the multiple tests of the root of the unit, however,
this study was based on two tests to test the silence of time series or not, namely,
the Extended Dickey-Fuller Test (ADF) and the Phelps-Peyron Test (PP). Then,
the correlation and causal relationship between the study variables were
analyzed.

The study concluded that the time series of the study variables, the volume
of trading and the returns of market shares in the Arab financial markets are
stable. The experimental results revealed that there was no correlation between
the study variables, while Granger's causality tests showed no causal link from
trading volume to market stock returns and from market, stock returns to trading
volume. These results can be traced back to the size of the market and to the
limitations 1mposed by some countries on trading movement and the price
changes in their financial markets, as well as the narrowness of their scope, the
lack of their institutional structures, their legislative frameworks and the lack of
transparency requirements, which made their performance low and the
achievement of the expected objectives compared to their counterparts in the
advanced financial markets.

Keywords: Financial Markets, Trading Volume, Market Stock Returns, ARDL,
Correlation, Causality.
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Full Hypothesis: W has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on S, maxlag="10)

—-Statistic Prob. ™
Augmented Dickev-Fuller test statistic —=2 040228 0. 25932
Test critical values: 1% lewel -2 565420
5% lewel 2919952
10O%%S lewel -2 597905
*Macklinmnon (199:6) one-sided p-valuaes.
Augmented Dickey-Fuller Test Equation
Dependent Wariakbkle: DWW
Method: Least Sqguares
Crate: OS/2112 Time: 1435
Sample (adjusted): 200502 201704
INncluded observations: 51 after adjustmeants
Wariable Coaefficient =td. Error t-=tatistic Prokb.
W—1 ) . 155487 Dos1112 —2 040228 O 0O4577F
L D045 41G5 0. 0Z29287 1.652150 0.1 047
R-squared O.oOFsZz2as Mean dependant var -0 003745
Adjusted R-sguared O.oO59485 =S 0D dependent var O 105200
S E. ofregression O 1020232 Akaike info criterion 1. 582828132
Sum sguared resid O 510025 =Schwarz criterion —1.513055
Log likelinood A5 06472 Hanmnman-Cuainm criter. -1 . 559363
F-statistic 4 162532 Durkin-Wat=son stat 2170422

Prob(F-statistic) DO O04L5TF2E

rHull Hypothesis: W hhas a unit root
Exogenous: RNomne
Lag Length: 4 (Autorrmatic - bbased on S, maaxlag=-107%

I—=tatistic Fro. ™
Augmented Dickeyv-Fuller test statistic —2 PO =206 0. 080
Test critical values: 1356 lewel —=Z2 515093
5240 lawal 1. 247Fa7F5s
1 10%0 laewel 1. 5124208
“Mackinnon (1996 one-sided p-valuaes.
Augrmented Dickey-Fuller Test Eguation
Chependaent Wariakble: OWD
fMethod: Least Sguares
Crate: OS/Z21018 Tirme: 1437
SZample (adjusted): 200602 2071 70
Included observations: 47 after adiustments
Wariable Coaefficient Std. Error t—Statistic Prob.
W—1r - O0S2509 DO.O0O3s5509 -2 F0Z2Z305 DO.03=2
(=71 33 . 23352 O.1=z3s320 1. 235350 O.05965
W -2 00 - 134541 0. 129797 - 1025020 0. 2051
W =200 - 0OS1109 O 121617 -D.5F2T7T35 O 5599
i —=E 3 O. =154 7F O. 122471 1. F7oO0O=11 D095 5
R-sguared O 2325585 Plean dependent wvar - 12177
Adiusted R-sguared O 122512 S0 dependeaent wvar D093 541
= E. ofregression O 090954 Akaike info criterion 1. 855429
Surm sguared resid 0. 347522 Schwar=z critericn 1. 559504
Log likelihaood A8 G2E07F Hamnmanmn—-_Cuinm criter. -1 . FE2E2a2
Crurbin—WWatson stat Z OoOFase10
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rHull Hypothesis: W has a unit root
Exocogenous: Constant, Limnear Trand
Lag Length: O (Automatic - based on SIC, maxilag=10%)
—-Statistic FroD. =
Augmented Dickevy-Fuller test statistic —2.452590 O 0O0557F
Test critical values: 1%0 lewel -4 14534655
524 laewvel -2 500495
10%% lewel -2 179517
*MackKinnon (19295) one-sided pwvalues.
Augmented Dickey-Fuller Test Equation
Dependent Wariakxle: DWW
Method: Least Sqguares
Crate: O8/21/18 Time: 14: 329
Sample (adiusted) 200502 20717704
Included observations: 51 after adjustmaents
Wariable Coaefficient =td. Error -=Statistic Prokb.
W= -0. 371840 O 107590 -2 4528390 o002
- 0. 2044320 O.052719 22083288 O 0024
ETREMDTZ2005C17) -0.0032499 oO.0012589 2. 7153281 o.0o092
R-squared 0. 201028 Mean dependaent var -0.003745
Adjusted R-squared 015877328 = 0. dependaent var 0. 105200
= E. ofregression DO o959 72 Akaike info criterion 1. 7924932
Sum squared resid 0. 443112 Schwarz criterion -1. 6783857
Log likelinhood 458 FTOoOs53 Hamnmnanmn—Cwainmn criter. 1. 749070
F-statistic G.O022612 Durbin-Watson stat 1.995259
Prob(F-statistic) 0004579
rHull Hypothesis: DWW has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SHZ, maxlag="10%)
t-=tatistic Prob.™
Augmented Dickey-Fuller test statistic 2. Fe1543 00057
Test critical values: 1 %5 lewel -2 . 5FTFTF232
5% lewel -2 925159
0% laewel -2 500552
*fMackKinmomn (1996 one-sided p-wvaluaes.
Augmented Dickey-Fuller Test Egquation
Cependent Wariable: DOV, 2)
Method: Least Sguares
Drate: O8/21/18 Tirme: 1441
Sample (adjusted): 20062 20170
INncluded cbhservations: 47 after adiustmeants
Wariakle Coefficient Std. Error t-Statistic FPro.
W =1 30 1. =Z289075 O0.257201 -2 TFE1843= DO 0005
W= 0,2 0082726 0. 201475 0. 274404 O. 7851
=23, 20 -0 094507 0. 227557 -0 415212 O.S5300
CDHOW—30. 2D -0 195757 0123565 -1 . 454525 o.1505
- -0 017220 O.O14102 1. 221541 0.2286
R-=squared 0672216 Mean dependaent var 0. 0012585
Adjusted R-squared 0. 540998 =0 dependaent var 0157567
= E. ofregression O 094409 Akaike info criterion -1.Fa32072
Sum sguared resid 0. 274249 Schwwarz criterion -1. 525245
Log likelihood 45 S F369 Hanmnmnan—-uinmn criter. -1 . 7FO0O3006
F-statistic 21 53326 Durbin—wWatson stat 201452856

Frobi{F-statistic)

0000000
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Full Hypothesis: DMWY has a unit rioot
Exogenous: RNoneae

Lag Length: 2 (Automatic - based on S, maxlag=103)

t—-=Statistic

FrobDb. =

Augmented Dickev-Fuller test statistic

2. 535651

0. 0005

Test critical values: 1% lewel
5% lewel
10%% lewel

-2 6150932
-1. 947975
-1. 612403

*Macklinnmnon (1296 one-sided p-ovaluas.

SAugmented Dickey-Fuller Test Equation
Cependent WVariable: D0OW, 20

Method: Least Squares

Drate: OB/214/128 Time: 1442

Sample (adiusted): 200602 2071 7t
Included observations: 47 after adjustmants

Wariable

CoefMcient

Std. Error

t—-Statistic

Prob.

L A e
W= 3.2
CrW (-2 5.2
DoV -2 0.2

-1. 295205

O.O0O1M56567F4
-0 124536
-0 202529

0261247
0. 293234
0226467
0. 124017

-2.5835651

O.o0s55900
-0 . 594287
-1 . 5550529

O.000O9
O.9557F
O 5554
O 1270

O.G60565

Mean dependaent var

-0, 001255

R-=guared
Adjusted R-sguared O 5368832
S E. ofregres=ion O . 0O94949
Sum s=quared re=sid O 2Ea87E55
Log likelinhood A6 05738
Durbin-wwatson stat 2. 0026545

S D dependant wvar
Akaike info criterion
Schwarz criterion
Hanmnman—-Cuainm criter.

-1. 739697
-1. 6232228
-1 . 720444

0157567

rHNull Hypothesis: D0OW) has a unit root
Exogenous: Constant, Limear Trend

Lag lLength: 2 (Automatic - based on S, maxlag=-"10)

t—-=Statistic FProD. =
Aauagmented Dickey-Fuller test statistic 2. FFr5196 0. 0258
Test critical values: 1% lawel -4 165756
584 lewel -2 5028502
1020 laewel -2 1854220
*Mackinnon (1995 one-sided p-values.
SAugmented Dickey-Fuller Test Egquation
Crependent Wariable: 0OW, 20
Method: Least Sguares
Drate: OS/21/18 Time: 14444
Sample (adjusted): 20062 201 704
Included cobservations: 47 after adjustmeant=
Wariakle Coefficient Std. Error —-Statistic Frob.
W =100 1. 290705 O.2582280 -2 775196 00005
W =13, 20 O.07F7a9721 O. 202275 0252642 0. 7OZ4
W20, 2 -0 095729 0. 228235 —-O. 4223854 O.G6729
CHW -2, 20 —0. 200512 O 134173 -1. 495131 0. 1425
L= —0.04Z2117F O.0Z219325 -1.218829 0. 1945
B TREMC 200501, 00008287 O.001020 O.259122 0. 2299

R-sguared O G7E8145 Mean dependent var
Adjusted R-sguared 0. 63889656 S.D. dependent var
S E. ofregression 0094585 Akaike info criterion
Surm squared resid 02675706 Schwarz criterion

Log likelihood

A4F IO FFF
17 . 27F 741

Hanmmanmn—Cruimnn criter.
CDurin-YWWwatson stat

F-statistic

Pro(F-statistic) 0000000

-0.001255
0157567
A TEFFrr
—-1.5215282
1. 668393
2042224
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FHull Hypothesis: R has a unit root
Exogenous: Constant

Lag Length: O (futormatic - based on S, maxlag=-103%

t—-Statistic FrobD. =
Augmented Dickev-Fuller test statistic 5. 104 F 47 0. 0000
Test critical values: 150 lewel -2.5655420
5%h lewvel -2 g19952
10%0 lewel -2 597905
*Mackiinnon (19956 one-sided p-values.
Augmented Dickey-Fuller Test Egquation
CDrependent Wariable: DR}
Method: Least Sguares
Crate: OS/21/12 Time: 1514
Sample (adiusted): 2005002 2077 7
Included obsaervations: 51 after adjustmeant=
Wariable Coeaefficient Std. Error t—-Statistic Frob.
R{-1%) 0. 83238155 DO 127295 5.1 DT oo oooo
L 0001201 O.O0Z20950 O 055290 09459
R-=quared O 422002 FMean dependant var . 005270
Adjusted R-=sguared O 420410 =0 dependant var O 195258
=S E. ofregression O. 14941232 Akaike info criterion —O.9zZz57a2=
Sum squared resid 1. 09=2554 Schwarz criterion —-O. 850024

25 60745
ST . 26737
O 000000

Log likelihood
F-statistic
Prob(F-statistic)

Hammanmn—Cruinn criter.
Crurin—-wwatson stat

-0. 2829658323
2. 074529

rHull Hypothesis: R has a unit root
Exogenous: Mone

Lag Length: O (Autamatic - based on S, maxlag=10})

t-Statistic ProbD.*
Augmented Dickey-Fuller test statistic -5.1F¥12186 00000
Test critical values: 1% lewel -2 611094
5% lewel -1.947381
10%0 lewvel -1. 612725
*Mackinnon (199&) one-sided p-values.
Auvgmented Dickey-Fuller Test Equation
Dependent Wariable: D{R)
Method: Least Squares
DCrate: O8/21/18 Time: 1514
Sample (adjusted): 200502 201 7Cd
Included cbservations: 51 after adjustments
Wariable Coefficient =td. Error t-Statistic Prob.
Ri{-"1) -0.83767TG 0135737 -5.171216 O 0000
R-squared 0. 431950 Mean dependant var -0 005270
Adjusted R-=sguared 0. 421950 =S.D. dependaent var o.1a9cz253
S.E. ofregression O 14791 Akaike info criterion -0.954907

Sum squared resid 1. 09329584
Log likelihood 5. 60512
Durbkin-"Watson stat 2. 075404

Schwarz criterion
Hannmnan-Cuainn criter.

-0. 927028
-0.950432
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rull Hypothesis: R has a unit root
Exogenous: Constant, Limear Trend

Lag Length: O {(Autaomatic - bbased on S, maxlag=-10%)

—-Statistic ProD. =
Augmented Dickev-Fuller test statistic 5. 035226 0.0000
Test critical values: 1% laewel -4 148465
5% laewel -2 500495
10%% lewel -3 179617
*Mackinnon (12926 one-sided p-valuas.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: DIR)
Method: Least Sguares
DCrate: O8/21/182 Time: 1516
Sample (adiusted): 200502 2077 74
Included cbhservations: 51 after adjustmeant=s
Wariable Coaefficient =td. Error -=Statistic Prob
R{-1) -0 837441 o.1zas7s9a -G 0325226 O o000
{1 -0 004429 O.04Z960 -0 1032085 o.21832
ETRERNDZO005C1™) 0000224 0,001 437 o 155938 08767

R-=quared L
Adjusted R-sguared O 40865325
S E. ofregression 0

Sum sqguared resid |

Log likelihoaod
F-statistic
FProb(F-=tatistic)

Mean dependent var
= 0O dependent var
Akaike info criterion
Schwarz criteriaon
Hanmnmnan—Ciuinn criter.
Durbin-"Wat=son stat

(3) o3y Gl

$352d! JWdl Gl B (PP)Ogm el B gll pdor jlast il

rNull Hypothesis: W has a unit root
Exogenous: Constant

Bandwidth: 1 (MNewsy-WWaest autormatic) using Bartlett kermal

SAdj. t—-Stat

FProb =

Phillips-Farron test statistic

—1.282284285

0. 225 7F

Test critical valuees: 1% laewel
S5 %50 laeweal
10O %S lewel

—2. 555420
—=Z. 912952
2. 597905

*fMackKinmnon (12926 one-sided p—valu=s=.

Residual variance (no correcticon
Has corrrected variance (Bartlett kermel)

O.OoO1T000. .
D.oo0=s51. ..

FPhillips—-FParron Taest Eguation

Crependent Wariable: DWWk

Pethod: Least Sguares

Crate: OS 2118 Time: 1517

Sample (adjusted): 2005002 207 FC-E
INncluded cbhhsaervations: S1 after adjustmeant=s

Wariable CoaefMcient Std. Error —=tatistic Frokb.
W= 0. 155497 o.os111=2 -2 040228 D045 7F
Lo D=4 15 DO ozZ2aoz=2=27 1. 55=2160 O 1047

o

L]
R-—=guared O.oOFEsEZ2as
Adusted R-sguared O 059455
S E. ofregression O 102022
Surm sguared resid oO.S10025
Log likelinood 45 065472
F—=stati=tic A4 1 5253Z
Frob((F-stati=tic) D O0ASTF2E

Mean dependaent wvar
SO dependent var
Akaike info criterion
Schwwarz criterion
Hamman—uinm criter.
Curin—wwatson stat

D . O0=ETFTA4S
O_ 105200
-1. 555513
1. 51=2055
1. 65923632
=Z 1 FoOas=
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Full Hypothesis: W has a unit root
Exogenous. HMone

Bandwidth: 4 (Heweaey-WWeae=t automatic) using Bartlett kermal
Adj. t-Stat Prob.*
Fhillips-Perron test statistic —1.07FE554 0. 2527
Test critical values: 1% laewel 2. 611094
5%0 lewel 1. 947221
10%0 lewel -1. 612725
*Macklinnon (19956 one-=ided p—wvalues.
Residual variance (no correcticomn ) oO.o1055
Hads corrected variance (Bartlett kermael) DO.oO0O7FV26_ .
Phillips-Perron Test Eqguation
Dependaent Wariable: DOW)
Method: Least Sguares
Crate: O8/21/182 Time: 15:18
Sample (adjusted): 200502 201 74
Included observations: 51 after adjustmeaent=
Wariable Coefficient Std. Error t—-Statistic Frok.
W—-1) -0.0234321 DO 040246 -1. 202282 02245
R-=guared O.oOozZzss91 Mean dependant var 0. 003745
Adjusted R-=squared O.o0zZ25891 SO dependaent var O 105200
=S E. ofregression O 102776 Akaike info criteriaon 1. 6F37F54
Sum squared resid O.528471 =Schwar= criteriaon -1.6235875
Log likelihood A2 530732 Hanmnmanmn—Cuainm criter. 1. 659279
CDurbin-Watson stat 2. 220040
Full Hypothesis: %W has a unit root
Exogenous: CConstant, Limear Tremnd
Bandwidth: 2 (HRNeweaey-WYwest autormatic) using Bartlett Kkerm el
Ad). t—-Stat ProbD. =
Phillips—Perron test statistic — 2. 53297 7 O 0g Sl

D el
S%h laewel
1025 laewel

Test critical values:

-2 1A8 265
—Z2. 500495
2. A7F2517F

*fMackinnon (1295) one-sided povaluass.

Residual variance (no correcticomn )
Has corrected variance (Bartlett kermel)

D006 5. ..
L e B == P Ry [

Phillips-Parran Taest Egquation
Chependant Wariable: DOW)

Method: Least Sguares

Crate: Os/Z21012 Time: 1519
Sample (adjusted): 2005 2017 Ceg

INncluded observations: 571 after adjustmeaents

wWariable Coasfiicient Std. Error t—=tatistic Prob.
W1 -0 . =E2F 1240 O _1oFSa0 -2 . a45=Z22920 Lo I B Ty
el O.2044320 O O0Os2719 =Z.20E5288 L 0 e B e
T RERNDTZ2005C17) -0 . 00=2499 O 001289 -2 15351 O o092
R-=guared O 201028 Ple=an dependent var - O0O=2TFA45
Adjusted R-sguared O 157733 =0 depaendasnt war O 105200
=S E. ofregres=sion D oOo959 7= Akaike info criterion 1. FaeZ2a4a9=
Sum s=sqguared resid O g 12 =Schwar=z criterion -1 . GFEs857
Log likeliho oo 48 _ FOBs53 Hamnman—Cuinmnm criter. -1 . FA220 70

S.OZs513
O ODA57Ta

F-statistic
ProbiF-=statistic)

Crurbin-wWWwatson =tat

1. 995259
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rHull Hypothesis: DMWY has a unit root
Exogenous: Constant

Bandwidth: ¥ (MNewey-WWwest automatic) using Bartlett kern el
SAodj. —-Stat Prob. =
Phillips-FPeaerran test statistic 10 92274 O o000

Test critical values: 1 %0 laewel
5% lewel

A10O%n lewel

-2 . 565303
—=2. 8921175
=2 592551

“Mackinnon (1296 one-sided p—owalues.

Residual variance (no correctiomn )
Hao corrected variance (Bartlett kermeaell

O 00907
0. 00502

FPhillips-FPerraon Test Equation

Dependaent Wariabkle: DOV 2

Method: Least Sguares

Crate: O2/21/12 Time: 1520

Zample (adjusted): 200542 2017
Included cobsernvations: S0 after adjustments

Wariable Coaefficient =td. Error t-=Statistic Frok.
W =130 -1 252945 o 120959 -9 .56 7454 O. 0000
L —D.009935 D013 7FE5 -O.F=21959 DO 4738
FR-=quared O.655003=2 Plean dependaent var —0_ 0041 24
Adjusted R-sqguared O G6GA485837F S . dependent var O 1654089
S.E. ofregression O.O97FZ237 Akaike intTo criterion 1. 7854145
Sum squared resid O 452545 Schwwar= criterion 1. TFTO7FTE554

Loglikelihood
F-=tatistic
FroQF-statistich

45 50252
91 526517
O oo0oOon

Hanmnman—Crainn criter.
CDurbin-YWatson stat

1. 755021
2 OZ20194

rHMull Hypothesis: DWW has a unit rocot
Exocgenous: MNone

Bandwidth: 5 (MRNewey-WWest automatic) using Bartlett kermel

Adj. t-Stat FProb.™
Phillips-Perron test statistic 9. 8652431 0. 0000
Test critical values: 1 %6 lawel -2 61203232
5% lewvel -1.947F7520
10%e lewvel -1.612650
*Mackinmnon (1996 one-sided p-values.
Residual wvariance (no correction} O 00917 ..
HAC corrected wvariance (Bartlett kermel} O.007386. .
Phillips-Perron Test Equation
Dependent Wariakble: OD0OW, 20
Maethod: Least Sqguares
Crate: O2/21/12 Time: 1521
Sample (adjusted): 200503 2017
INncluded observations: 50 after adjustmeaents
Wariable Coaefficient Std. Error t-Statistic Prok.
oW =1 3% -1.24377F1 O.120191 -9 5912632 o 000D
R-squared 05652268 Mean dependent var -0 00 2
Adjusted R-sgquared O.652F268 S0 dependaent var O 164089
S.E. ofregression D.095761 Akaike info criterion -1.812245
Sum sqguared resid 0. 458773 Schwar=z criterion -1 . 7FF5 104

Log likelinood
Durbin-Watson stat

45 . 33362
2. 0056857

Hamnnmnan-Cuinnm criter.

-1. 79837383
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FHRull Hypothesis: W) has

=a unit rooct

Exogenous: Constant, Limear Tremnd

Banmndwidth: 7 (RHNewvwey- WWWe=st autormatic)h usimng

BEBartliett kermel

Sudj. T-—=tat

FProib =

Phillips-FPaerron te=st statistic

—A0.SO0OFTFsS

D OO0

Te=st critical valuae=:

1= e
S5 %0 lewe|
1O lewe]

—E . AS5SZ2Z511
2. 5023F3
—Z.AsSo0Sca99

“fMackinmnaon (MT29265 one—sided powvaluss.

Re=sidual variancs (Nno correctiomn® D D007
Haea corrected wvariamnce (Bartlett kermel )y LI B P = P
Fhillips—Feaerraomn Test Eguationm
CDependasnt Wariable: DV OW, 20
Method: Least Sguares
Crate: OS/21012 Tirme: 1521
Sample (adjusted): 20050 201 7t
Included observations: S0 after adjustrmaents
wWariable Cosfhcismnt =Stdd. Error tT—=tatistic Pro.

W= 3
—

e T RERND 2005001

1. Z5 1925
—O. 01 ZE41
O o000 10

= A= e S Ry |
—0O. g S5
O TM1= 703

O 132529
O OZan7FT s
DO 00092655

O OO o0
O SS505
0. 2700

R-—sguared
Adijusted R-=sguared
=S E. ofregres=sion
Surm sqgquared resid
Log likelihood
F-statistic
ProbilF-statistick

O SCSooOo9=
Lo = B S I =R
OO0 25=
O 452720
A5 &G1051
A4 BT ZE
(R e R N R

PMean dependent war
S . dependsnt wvar
Akalke info criterion
Schwar=z criteriaon
Hanmnmanmn—C2uimnm criter.
CurBbin—Watsomn stat

—O OO 2
O 154029
=1 . F A0
-1 . 529599
-1 . FOoOOF3a
=2 OZ22459

rull
Exogenous: (Constant

Hypothesis: R has a unit root

Bandwidth: 2 (MRNewey-WWest autormatich using Bartlett kerm el
SAodj. T—=tat Prob. ™
Phillips-Farron test statistic 5. 0OFVe41= 0. 0000

Te=st critical valuae=s:

10O

10 laewel
S5%5 lawel
e |

2. 5655420
—=2 9199532
—=2 597905

*flackimnmon (192925 one-sided p-waluas=s._

Residual varianmnce (no corractiomn

H2ae™ corrected varianmnce (Bartlett kermael)

L Oy S . S
D o197 =

FPhillips-FParron Test Egquation

Crependeaent Wariable: IRy

FMethod: Least Sguares

Crate: O=2/2112 Time: 1527
Sample (adjusted): 200502 201 70024
INncluded observations: 51 after adjustmeaent=s

Wariabhle Coefficient Std. Error t—Statistic Pro.
-1 —D.E2E2E155 0.1 27295 —S. 103 FT 42 [ Rl R ]
L D01 =201 O OZ20250 D oOsEGE90 O. 29459

R-=s=guared
Adjusted R-sguared
S E. ofregression
Surm squared resid
Log likelinood
F-statistic
Probbi(F-statistic)

O 432002
O 420410
O 1494132
109282354
25 60745
ETF. 26787
D OO0

fMean dependent var
=D dependeaent wvar
Akaike info criterion
Schwar=z criterion
Hamnmanmn—uinmn criter.
Crurbin-—wWatson stat

-0 . OOS5270
O 195258
-0 22578z
-0 . S2500=4
-0 29583232
Z 074529
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Full Hypothesis: R has a unit root
Exogenous: RNone

Bandwidth: =2 (FRlewey-West automatich using Bartlett kermel
Adj. —Stat Prob.=
FPhillips—Perron test statistic 5. 14725 0. 0000
Test critical values: 1% lewel -2 5611094
S5%h laewel -1. 9473281
10% laewel 1. 612725
*Macklinnmnon (19296 one-sided p-values.
Residual varianmnce (no caorrection} O 0OZ2145
HaAa corrected variance (Bartlett kermal) Oo.Oo197F0. ..
Phillips-FPerron Test Eaquation
Chependent Wariabxle: DR}
Method: Least Sguare=s
DCrate: OS/21/182 Time: 1528
Sample (adjusted) 20052 201 7C0-a
Included ob=s=aervations: 51 after adjustmeant=
wWariable Coaefficient =td. Error t—-Statistic Frokb.
-1} —-O.E22TFETE O 125737 -5 171215 DO o000

R-=guared O 431950
Adjusted R-=guared O 431950
= E. ofregression 0. 147912
Sum s=quared resid 1. 09z2954
Log likelihood 25 60512
Durbin-YWWatson stat Z2. 075404

FMean dependant var
=D dependent var
Akaike info criterion
Schwar=z critericomn
Hanmnnan-Cuinm criter.

- 005270

O 1956252
-0. 9564907
0. 927023
09504322

Full Hypothesis: R has a unit root
Exogenous: Constant, Limear Treand

Bandwidth: =2 (Heweaey-Weaest automatic) using Bartlett kermal

Adj. —Stat Prob.=
FPhillips-Perron test statistic 5. 002490 00000
Test critical wvalues: 1% lewel -4 14534655
S5%h laewel -2 . 500495
10% laewel -2 AFa9s517
*Macklinnmnon (1995 one-sided p-valua=_
Residual varianmnce (no caorrection} O.OZ2143=
Has corrected variamnce (Bartlett kermeael) L = L
Fhillips-Ferron Test Equation
Dependaent Wariable: DR}
Method: Least Sauares
Drate: OS/21/182 Time: 15: 20
Sample (adjusted) 20052 201 7C0-a
INncluded observations: 51 after adjustmeants
wWariable Coaefficient =td. Error t—-Statistic Frokb.
-1} —O. 227441 O 125759 -5 035225 DO o000
L -0 004429 O OA420950 -0 102085 O.2918>=2
EETREMDTZ0050C1) D.Oo0O224 D001 427 . 155922 0.27ae7
R-squared 0. 4222839 Mean dependent var O 005270
Adjusted R-sguared O 40525325 S.D. dependaent wvar O 195258
S E. ofregression O 15092>= Akaike info critericon . SE8707F32
ZSurm squared resid 1.09=2=220 Schwarz criterion —-O.7F 7243236

25 620326
18 27506
O.000001

Log likelinood
F-statistic
Frobi{F-statistic)

Hanmnman—uinm criter.
Durin—-wWatson stat

-0 2342649
2 077271
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Full Hypothesis: W has a unit root
Exogenous: Constant

Lag Length: O (Automatic - based on S1C, maxlag=10)

t-Statistic Prokb.*
Auvagamented Dickev-Fuller test statistic 5. 94326579 D. 0000
Test critical values: 1 %0 lewvel -2 . 565430
5% lewvel 2. 919952
10%5h lewel -2 .5973905
*Macklinnmnon (19956 one-sided p—values.
Augmented Dickey-Fuller Test Eguation
Cependent Wariable: D(0OW)
Method: Least Sqguares
Crate: OSM2118 Time: 14565
Sample (adjusted): 200502 201 7
INncluded cobservations: 51 after adjustmeants
Wariable Coefficient Std. Error t-Statistic FProbD
W= h -0. 8263202 01407 0 -5. 943679 oO.0oo0
- 0. 120942 O 021700 5.57323281 oO.0oo0
R-=guared O 415921 Mean dependaent var O.Oo00118
Adjusted R-squared O 407072 S. D) dependant var O.oO7vo0419
= E. ofregression 0. 054224 Akaike info criterion -2 952974
Sum squared resid O 144070 Schwarz criterion -2 8TFT216

Log likelihood
F-=tatistic
Frob({F-statistic)

Hanmnnmnan-Quinn criter.
Durbin-Watson stat

rull Hypothesis: W has a unit root
Exogenous:. HNomne

Lag Lenath: 1 (Auatormatic - based on ST, maxiag=-103%

T—=tatistic Probk. =
SAugmented Dickey-Fuller test statistic —O.S=28024 0O =24 79
Te=st critical valuse=: 1o lewe ] -2 51202=2=
S5%6 laewvel —1.947F520
1O lewe] 1. 5126850
“fackimnmon (1996 one-sided povaluases.
Augrmented Dickey-Fuller Test Eguation
Chependent Wariable: DOWD
FMethod: Least Squares
Crate: O3/A21013 Tirme: 1457
Sample (adjusted): 2005032 201 704
INncluded obsaervations: S0 after adjustmeaents
Wariable CoefMcient Std. Error —Statistic Fro.
W1k -0 045954 O.054549 —D. 8232024 D 4052
o —1 3 —0O. S54F 420 O 1=2097= —l 540329 O O000
R-sguared O.Z22=2910 FMean dependaent var O O00415
Adjusted R-sguared O . 220022 =S D depasndasnt war oO.oOo7F7F 11701
S E. ofregression O OoOs5=6=20 Akaike info criterion —_Z2.TFas59o=
Surm squared resid O 1632999 Schwars criterion B = S R = b

Log likslihood
Curin-—YWatson stat

T osesas
2 OFS4=5

Hamnman—_uimnmn criter.

—=Z2.Fe5s39

225




Full Hypothesis: W has a unit root
Exogenous: Constant, Limear Trend

Lag Length: O {(Automatic - based on SHZ, maxlag=10)

t-Statistic Prob.=
Augmented Dickey-Fuller test statistic -5. 054219 0. 0000
Test critical wvalues: 1% lewvel -4 148455
5% lewvel -2.500495
10% laewvel -3.179617
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Ciependent Wariable: 00W)
Method: Least Squares
Drate: OS2/ 21/128 Time: 1504
Sample (adjusted): 200502 20174
Included ocbservations: 51 after adjustments
Wariable Coefficient =td. Error t-Statistic Frob.
WI-1) -0.858101 0. 141502 -5.054219 0.0000
L 0.1329643 0027033 5165607 00000
ERTREMDCZ200501™) -0.000598 o.000519 -1.1532052 0.2546
R-=gquared 0. 434592 Mean dependent var o.oo00118
Adjusted R-sguared 04110323 S 0. dependent var o.o070419
S E. ofregression o 054042 Akaike info criterion -2 941030
Sum squared resid 0. 140187 Schwarz criterion -2 827443
Log likelihood Tr.agaTvs4 Hannman—-Ciuinn criter. -2 2aT7T656
F-statistic 12 . 44721 Durbin-WWatson stat 20228119
Fro(F-statistic) 0000001

FMull Hypothesis: OD0OW) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on S, maxlag=10})
t-Statistic FProb.*
Augmented Dickey-Fuller test statistic 12 21524 0. 0000
Test critical values: 1%45 lawvel -2 55283208
5% level -2.92117F5
10% lewvel -2 598551
*Mackinnon (19295) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: W, 23
Method: Least Sguares
DCrate: 08/21/18 Time: 14:59
Sample (adjusted): 2005032 201704
Included cbhbservations: 50 after adjustmeants
Wariable Coefficient =Std. Error t-Statistic Prob.
O -1 3 -1. 570011 0118794 -13. 21624 0.0000
- 0000165 0.008352 0.01977F9 0.9843
R-sqguared 0784433 Mean dependeaent var 0000856
Adjusted R-sguared O FrFrag4>2 = 0. dependent var 0125894
=S E. ofregression O 059057 Akaike info criterion -2 TE81447F
Sum sqguared resid 0167411 Schwarz criterion -2 704966
Log likelihood T1.53616 Hanmnnmnan-Ziuinn criter. -2 T52322
F-statistic A7T4 6689 Durbin-Watson stat Z 095506
Prob(F-statistic) 0.000000
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FRull Hypothesis: DOW)) has a unit root
Exogenous: RMaonea
Lag Length: O (Automatic - based on SIC, maxlag=-10})
-Statistic Prob.™
Augmented Dickey-Fuller test statistic 13 325353 O 0000
Test critical values: 1% level -2.612033
5% level -1.94F520
10%50 lewel -1.612650
*Macklinnon (1296 one-sided p—valuaes.
Augmented Dickey-Fuller Test Equation
Ciependent Wariable: DWW, 2)
Method: Least Squares
Date: O3/21/M18 Time: 15:01
Sample (adjusted): 200503 2017
Included cobservations: 50 after adjustments
Wariable Coefficient =td. Error -Statistic Prok.
=1 30 -1.570026 0117574 -13. 35353 O.0o0o0
R-squared 0. 754432 Mean dependaent var D.000356
Adjusted R-squared 0. 784432 S D dependant var 0. 1258394
S E. ofregression O.o0O5s3452 Akaike info criterion -2 821438
Sum squared resid O167413 Schwarz criterion -2 TFTez198
Log likelihood T1.852596 Hannmnan—-uinn criter. -2 8058745
Durin-Watson stat 2095462
Full Hypothesis: ODOW)Y has a unit root
Exogenous: Constant, Limear Trand
Lag Length: O (Automatic - based on S, maxlag=10%)
t-Statistic ProbD. =
Auvgmented Dickeyv-Fuller test statistic 1215001 0. 0000
Te=st critical values: 1 %0 lewel - 152511
5% lawe] -2 502273
0% lewvel -2 130599
*Mackliinnmnon (1996 one-sided pvalues.
Augmented Dickey-Fuller Test Eguation
Dependaent WVariable: &DOW,2)
Method: Least Squares
Crate: 022112 Time: 1502
Sample (adjusted): 200503 2071 FCed
Included cbhsaervations: S50 after adjustmant=s
Wariable Coaefficient =td. Erroar —-=Statistic FProb
W =100 -1 . 574045 o 1192599 1215001 O oooo
Lo D01 0042 .o 17529 o. 570981 o577
e TRERDCZ2005C17) -0 000327F3= o ooo5s5= -0. 5329285 0. 5257

R-=qguared O Fsaz9z Mean dependaent var
Adjusted R-=qguared o.FFFy1as S 0. dependant var
S E. ofregression O.Oo59424 Akaike info criterion
Sum sgquared re=sid o 165958 Schwarz critericon
Log likelihood T1. 75261 Hanmnnman—uinn criter.
F-statistic 26 45292 Crurbin-Watson stat
Prob{F-statistic) 0. 000000
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Full Hypothesis: R has a unit root
Exogenous: Constant

Lag Lenagth: O (Automatic - based on SN2, maxlag=10)

t—-Statistic ProD. =
Augmented DMickev-Fuller test statistic 5. 2448595 0. 0000
Test critical value=s: 125 leweal -2 565420
5% lewvel -Z2. 919952
T10%% laevel —-2.597905
*fMackKlinnon (1296 one-=sided p—values.
Augmented Dickev-Fuller Test Equation
Crependent Wariable: DR D)
fMethod: Least Sguares
Drate: O3 21128 Time: 1506
Sample (adiusted): 20052 2071 7t
Imncluded cobsaervations: 51 after adjustmeant=s
Wariable Coaefficient Std. Error t—-Statistic FProib.
R{—1% -O.855875 0. 137F=212 -5 . 2445956 D000
- -0, 0027Fa= 0022555 -0 1228322 0. 9020
R-sqgquared 0. 442174 Mean dependent var -0 004514
Adjusted R-sguared O 421210 S D dependaent var O.212666
=S E. ofregraession o 151058 Akaike info criterion O FFasaT7Ta
Surm squared resid 1. 271043 Schwar= criterion - . S999>21
Log likelihood 2. FrFras1 Harmnmanmn—uainm criter. -O.FA4GF20
F-statistic 22 998372 CDurxin-Watson stat Z2 042116
Prob(F-statistic) O.000000
rull Hypothesis: R has a unit root
Exogenous. MNonea
Lag Length: O (Automatic - based on S, max<lag=10)
—-Statistic Prob. ™
Augmented Dickey_Fuller tecst statistic -5 209455 0 0000
Test critical values: 1%6 lewvel 2511094
5% laewvel 1. 9473281
T0%% laewvel -1.512725
*Macklinnon (1296) one-sided p-values.
Augmented Dickaey-Fuller Test Egquation
Cependaent Wariable: (R}
Method: Least Squares
Crate: OB/Z21/12 Time: 15:07
Sample (adjusted): 200502 20174
Included cbservations: 51 after adjustmeaents
Wariable Coaefficient Std. Error t—-=tatistic Prob
Ri{-1%» -0.857094 0125843 -5. 209455 O 0000
R-=sgquared 0442999 Mean dependent war 0. 00LE1 4
Adjusted R-sguared 0. 442999 =0 dependant var 0212666
S E. ofregression O 159454 Akaike info critericon 0814552
Sum sqgquared resid 1. 271441 Schwarz critericon 0. FFae7Fv0=
Log likelinood 21. 77124 Hannmnan—wuinn criter. - 200107

Drurzin-Watson stat
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Full Hypothesis: R has a unit root
Exogenous: Constant, Limear Trend
Lag Length: O (Automatic - based on S, maxlag="107%
—-Statistic FPro. ™
Augmented DMickev-Fuller test statistic 5. 57554 0. 0000
Test critical value=s: 1% lewel -4 143455
5%50 lewel 2. 500495
10%% level -2 179517
*fMackKlinnon (1296 one-=sided p—values.
Augmented Drickey-Fuller Test Eguation
Dependaent Wariable: DIR)
fMethod: Least Sguares
DCrate: O3 21182 Time: 2000
Sample (adiusted): 200502 20174
Included obs=aervations: 51 after adjustmeant=
Wariable Coaefficient Std. Error t—-Statistic FProib.
R{—1% -0O. 82329990 0. 1402354 -5 . 267554 0. 0000
= DO 0322459 0045794 O s9z2ss1 0. 4911
S TREMRDCCZ2005C17) —O.001 =254 O.o00157F3 —-O. 850750 0. 2936
R-=qguared O 451538 FMean dependaent var -0 004514
Adjusted R-=guared O 428790 =S D dependaent wvar O.Z212666
=S E. ofregraession O 1561485 Akaike info criterion . Fae17Fa1
Surm squared resid 1. 251722 Schwar= criterion - 5325144
Log likelihood = Tl I By | Hamnmanmn—Cuinnmn criter. O . FOoOs257F
F-statistic 19 . FGE67F1 Durxin-vwatson stat Z 019437
Prob(F-statistic) DO 00000

(5) ¢y kel

Srabl JU1 Gyd) B(PP) O o] 3l e s it

rHull Hypothesis: W has a unit root
Exocgenous. Constant

Bandwwidth: O (FReweaey-WWe st automatic) using Bartlett kermel

SAadj. t—=tat

ProbB. =

Phillips-FParron test statistic

5. 9425679

0. o000

Test critical values: 16 laewvel
S5%6 lewvel
A0%E lewel

3. 555420
—=Z2. 91995=2
—=2. 597905

*Placklinmon (192257 one-sided povalues.

Residual variance (Nno correction}
He corrected variance (Bartlett Kkermmel)y

O 00252 .
O 00252

Fhillips-Ferronmn Test Equation

Crependent Wariablae: O

Method: Least Sguares

Crate: OS/210182 Time: 1540

Sample (adjusted): 200502 20174
Included cbhsaervations: 51 after adjustmants

Wariable Coaefficient =td. Error T—-=Statistic Frob.

W—1 . 535=202 Lo T (R e Tt B -5 . 942579 (e Ll R

L O 120942 D_OZ217F00 5. 573381 (e Ll R
FR-=sguared O 412921 Fean dependaent wvar DO o011
Adjusted R-squared O AOFOF= = 0. dependant var O oO7FO419
S E. of regraes=sion DO.O0OS422a Akailke inTo criterion -2 . 952974
Surm sguared re=sid O 124070 Schwar=z criterion —2 8T rz21a

FEL.300s53
35 32731
O D000

Log likelihood
F-statistic
FProb(F-statistic)

Hamnman—Cuinnmn criter.
CDrurbkin—““Watson stat

—2. 924024
2 085580
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FHull Hypothesis: W has a unit root
Exogenous: RHRNone

BEBandwwidih: 25 (RHNevwey-West automatich) using Bartlett kermel

SAd]. —-=tat

FrobD =

FPhillip=s-Paerraon test statistic

-1 . 597027

0. 0=47F

Test critical valuaes: 1% lawel
5%50 laewel
A0O%s lewel

—=Z2. 511094
-1 . 947221
-1 . 512725

*fMackinmon (129G one-=sided pvaluses._

Residual varianmnce (Nno correctiony
Has corrected warianmnce (Bartlett Kkermaly

Lo B B 8 iy [
O.o0S0oOz=.

Phillips-Perron Test Equation

CDrependaent Wariable: D0OWE

Method: Least Sguare=s

Crate: OS/2115 Timee: 1541

Sample (adjusted). 20052 20170
INncluded cobrservations: 51 after adjustmeaents

Wariable Coasefmicient =td. Error T—=tatistic FProD.

W1k -0 . 101574 D OSZ2299 1. 56220322 O 1090
R-s=sguared O O505 74 Mean dependent var DO.oOo0O0118
Adijusted R-sguared O O50574 =S 0. dependaent var O.O7F 0419
= E. ofregres=ion DO EsEc15s Akaike info criterion —Z. 501201
Zurm sguared resid O. 225400 =S=chwrar= criteriaon —Z AG3ZZZ
Log likelinhood 54 FTE05632 Hamman—Cruinm criter. —ZF ABGTET
CDurbin—wWwatson =stat P = T =y ec

rMull Hypothesis: W has a unit root
Exogenous: Constant, Limnear Traemnd

Bandwidth: 1 (MNewesasy- - Wwest autormatic) using Bartlett kermal

Sod). T—-Stat Frob ™
Phillips-FParrcon test statistic 5. 0=Z=2200 O 000D
Test critical valuaes: 1o lewe ] —E 1323232655

5% laeweal
1O%E lewvel

—Z2. 500495
-2 17217

*packinnon (1292926 one-sided p-valuss.

Residual variance (no corr2cticom}
HaAa corrected varianmnce (Bartlett kermel1)

Lo B Do s S
O ooD2Z255 .

Phillips—-Paerramn Test Equaticon

Chepeaendent Wariakle: 0OWD

Method: Least Sguares

Crate: OS/21018 Tirme: 1541

Zample (adjusted): 20052 201 7
INncluded observations: 571 after adjustrnents

Wariable Coaefficient =td. Error t—-Statistic FProb.

W=D -, 252101 O 121502 -G 0542219 O 0000

el O 129543 DO OZ27F0o032= S 1556507 (e R E

ST RERMDDTZ20050C217) -0, 0005983 O o005 19 -1 _ 152052 0. 25426

R-=guared O A4=Z24592 PMean dependent var O Ooo011s

Adjusted R-sguared O 21703232 S . depandsasnt war O.O0O7F70419

S E. ofregres=sion O O54042 Akaike iNnfo criterion —Z2. 941050

ZSurm sguared resid O 1420187 Schwwar= critericon 2 e T4A44=

Log likelihood S = 1= = Hamnmanmn—_Cuaimnm criter. =2 . BaFasa

F-statistic 1S 721 Crurbin-Ywatsomn stat = oOoss119
Frob({(F-statistic) (e R L R By |
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rdull Hypothesis: D0V has a unit root
Exogenous: (Zonstant
Bandwwidih: 45 (FRHNevweay-WoWe=st autormatic) using Bartlett kermi=1
Aad] . —-Stat Probk. ™
Phillips-Peaerron test statistic —=29 025259 (ol ey |
Te=t critical values: 10 lerwel - 2.5C25=203
526 laewel =2 a9Z21175
1O lewe ] —=Z. 5983551
*fMackKinnomn (1225 one-sided p-valuse=_
Residual variance (no correction®» Lo e R oS S S
HAao cormmrected varianmnce (Bartlett kermel O 000045
FPhillips—-Peaerron Test Equaticon
Cependent Wariable: DDOW. 20
Method: Least Squares
Crate: OS/2118 Tirme: 1542
Sample (adjusted). 200500032 2071 FO=g
INncluded cbservation=s. S0 after adjustrment=s
Wariable Coaefmcisent =td. Error T—=tatistic Prok.
W =1 1. 5F0011 D 11=87Fa4 —1=Z2. 216524 [ Rl ]
Ll OO0 55 O oO0=Es252 OO 19779 O.9354>=
R-s=guared O 7F8d4423=232 Mean depaendasnt war O 0008565
ASdjusted R-sguared O FFrooas = 0D dependeaent war DO 125294
S E. ofregress=sion O OS5905F Akaike info critericonm — 2. FeEe1447F
Zum sqguared resid O 157411 =Schwar= critericom -2 FTIOADEE
Log likelihaood 153616 Hamnmanmn—Cuimnm criter. -2 S22
F-statistic 172 5529 Curin—Ywat=son =tat Z 0955055
Frob(F-statistic) Lo T e B o B

rHNull Hypothesis: DOW) has a unit root
Exogenous: RNone
Bandwidth: 45 (HNewey-West automatich) using Bartlett kermeal

Ad). -Stat Prob. =™
Phillips-FPeaerron test statistic -9 53592 0. 0000
Test critical values: 1 %50 lawel -2 612032
5% lewel =1 . 847520
10%0 lewvel -1 . 612650
*MackKinnon (1295 one-sided p-values.
Residual variance (no corraction} 000334
Ha corrected wvariance (Bartlett kermeael) 0. 00045
Phillips-Perron Test Eguation
Dependaent Wariable: DOW,2)
Method: Least Squares
Drate: OB/ 21412 Time: 15432
Sample (adjusted): 200503 201 7
INncluded observations: S0 after adjustmeaents
Wariakble Coefficient Std. Error t-Statistic FProb.
W =130 -1 . 570026 O 117574 -12. 2532532 O.0000
FR-sqguared 0. 784432 Mean dependaent var O 000355
Adjiusted R-=quared 0. FS54432 S0 dependant var O 125594
S.E. ofregression O.055452 Akaike info critericon —=Z=. 821438
Sum squared resid O 157413 Schwarz criterion —=Z2.Fa83198
Log likelihood T1.5259G6 Hanmnmnan—Cuainn criter. —-Z2.80527TG

Durbin-Watson stat = 095462
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FRull Hypothesis: DWW has a unit root
Exogenous:. (Zonstant, Limear Tremd

Bandwidth: 449 (Hevwey- West autormatich using Bartlett kermel

SAoddj. —=tat

FProb =

Fhillips-FPerrton test statistic

s s e e |

o0 O o e o ey |

Test critical values: %G lewe|
5% lewvel
AO%s lewel

— 152511
—=2 50232 F3
— = 180599

*fMacklimnmon (1995) one—-sided pwaluae=s_

Residual variance (no correctiomn )
Haa corrected varianmnce (Bartlett kermell

O o0=231_
O o018

Fhillips-Ferraomn Test Eguation

Chrependaent Wariable: D 0OW, 20

Method: Least Sguare=s

Crate: O3 21718 Tirme: 1544

Sample (adusted): Z2005C32 201 74
Included observations: S50 after adjustrmaents

Wariable CoaefMcient =itd. Errar T—=Statistic Frob.
WS —1 —1 574045 O 1199599 — 1= 15001 L0 S B R B
L O O1004>= O oO1T7FssE9 O S57F7Oo09s1 O 57F0O7F
—DO . O0O0=2F= O DOo0OOs5s5= —O. 529285 0O 5257

ETREMNND (2005017

R-sguared O FEs292 fMean dependant var O oO0o0Os55
Adiusted R-sguared O FFr19s =S dependaent war O 1253594
=S E. ofregression O OS5 9422=4 Akcaike info criterionmn —=2. F501 04
Surm sguared resid O 1559562 Schwvwar=z criterian —2 5635325 =
Log likelihhood 1. TFs5251 Hamnman—uinnmn criter. —=2 . TFTOoO5413
Full Hypothesis: R has a unit root
Exogenous: Constant
Bandwidth: & (HRNeweay-West automatich using Bartlett kermeal
Adj. t-=tat Prob. ™
Phillips-FPerron test statistic -5.Z2190329 D 0000
Tes=st critical values: 1%0 lewel -2.5554320
5%0 lewel -2 919952
1025 laewvel -2 597905
*Macklinmnon (1996 one-sided povaluae=._
Residual varianmnce (no correcticon} O.0Z2492
HaC corrected variance (Bartlett kermal) oo1s897F. .
Fhillip=s=—-Farron Test Eguation
Dependent Wariable: DR
Meaethod: Least Sqguares
Drate: OS2118 Time: 1550
Sample (adjusted): 200502 201 74
Included cobservations: 51 after adjustmeant=
Wariable Coaefficient =td. Error t—-Statistic FProi.
R{-1%» -0 . 256875 O 127212 -5 2448396 o000
L -0 0027F7a= O 022555 -0 1223832 0. 9020
R-sqguaraed O 442174 FMean dependaent var -0 004514
SAdjusted R-sguared O 421510 =D dependaent wvar O.212666
S E. ofregres=sion O 181058 Akaike info criterion 0. F FsG 79
Surm sqguared re=sid 1.27F 1043 Schwarz criterion -0 . s9992=1
Log likelihood =1 . FrFrasE1 Hanmnman—Cuinn criter. —0.FA45F 320

I3 99372
O 000000

F-statistic
Frob(F-statistic)

CDurin-YWWwatson stat

2 042116
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rull Hypothesis: R has a unit root
Exogenous: MNonea
Bandwidth: & (HRHeweay-WWWest automatich) using Bartlett kermal

Ad). -Stat Prob. =
Phillips-Parron test statistic —5.291 792 D.0000
Test critical values: 1% lawel -2 611094
5% lewvel -1.9473281
10% level 1. 612725
*MackKinnon (1296) one-sided pwvalues.
Residual variance (no correction) O.O2493
HaZ corrected variance (Bartlett kermeael) o.o1912. .
Fhillips-FPerron Test Equation
Cependaent Wariable: DR
Method: Least Sqguares
Crate: OS/21/12 Time: 1551
Sample (adjusted): 20052 2017 A
Included cobservations: 51 after adjustmeaent=
Wariable Coefficient =td. Error t-=Statistic Probo
R{-1) -0. 857094 0125843 -5. 2089455 O 0000
R-=sqguared 0. 442999 Mean dependaent wvar 0004514
Adjusted R-sguared 0. 4429909 =S dependent war D.2126566
S E. of regression 0. 159464 Akaike info critericon -O.814522
Sum sqguared resid 1. Z2F 1441 Schwarz critericon -O.FFeTFOz
Log likelihood 21.F7F184 Hanmnmnan—Cuinn criter. -0.800107F
Crurbin—Watson stat 20410172
HNull Hypothesis: R has a unit root
Exogenous: (Constant, Limear Trem o
Bandwidth: S (RNewey-Wiest autaormatic) usimng Bartlett ermel
Adj. —Stat Prokb.=
Phillips-Peaerron test statistic B o T I i il | e el wiwlw]

—2 1A AES
2. 500495
-2 ATF2517F

1= lewel
S50 laewvel
102 leweal

Te=st critical valuae =s:

*fAackinmnon (129295 one-sided povaluae s

Residual wvariance (no correction »
Hews corrected variance (Bartlett kermaely

OO FoFT

Fhillips—FPa=rron Test Eguation

Dependaent Wariable: IR}

fMethod: Least Sguare=s

Crate: OZ23/21012 Tirme: 1551

Sample (adusted): 2005002 207 7O
Included cbhservation=s:.: 51 after adjustrment=

wWariable CosTficient =1td. Error —=Statistic FrobD.
{12 - .sSsZ2o99 O 140z -5 . 257554 (e R ]
Lo D.O0=22459 D045 7Fad O ScaezssS1 [m = I |
e TREMRICCZ2005C217) —0 001354 O o015 7= —0O . S2507F&a0 0O . =Z293=25

Mean dependsent var
=D dependent wvar
Sskaike info criterion
Schwarz criterian
Hamman—Cuimnm criter.
Durbin-Ywatson =tat

R-—=guarsed 0. 451533
Adjusted R-=sguared O 428790
= E. ofregression O 151235
Sum squared resid .25 TEs
oo likelih oo o 2= 1 F 041
F-=statistic = = Sy |
Frob(F-stati=stichk Lo I o o e o i |

— O OO S 1 <
DO 2126665
. FEs1FaE1
—O. &5=2=1 44
-0 FOoOs357F
Z. 024357
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(6) ¢3; gkl

St W Ggudl B (ADF )amgadl Jgb Sl dumgll o st mils

Full Hypothesi=s: W has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on S, maxlag=10%
—-Statistic FrobDb. ™
Augmented Dickev-Fuller test statistic —2. 50825656 o 1195
Test critical values: 1% lewel -2.5654320
S5%0 lewvel —-Z2. 919952
10O% laewel -2 597905
*Macklinmnon (1295 one-sided p—valuaes.
Augmented Dickey-Fuller Test Egquation
Drependant Wariable: OV
Method: Least Sguares
Drate: OS/21/1828 Time: 1558
Sample (adiustedy 200502 2071 7t
Included obsaervations: 51 after adjustmants
Wariable Coefficient Std. Error t—-Statistic FProb.
W= % -0, 2090732 0082250 -2 508266 o.0155
- 0025291 O.0O157=29 2250112 O.0290
R-=sqguared 0O.1132 794 Fean dependaent var O 00Z=2710
Adjusted R-=gquared O o095 708 =D dependaent var O O0OFoOza5
S E. ofregression o066 942 Akaike info criterion —Z2 521565
Sum sguared resid O.Z219578 Schwarz criterion —Z2 A558307F
Log likelihood B5. 55491 Hanmnman—-Cuinmn criter. —Z2 502616
F-statistic S.Z2912900 CDurzin—Watson stat Z2. 127221
Probb(F-statistic) 0015439

rHNull Hypothesis: W has a unit root
Exogenous: HNone

Lag Length: O CAaauatormatic - bbased on S, maxlag=-107%

—Statistic FProb ™
Augmented Dickeyv-Fuller test statistic — 1. 1AZ1990 O Z>=11
Test critical valuaes: 1%0 laewel 261171094
S5 %0 laewel -1.947=5"1
103G lewel 1. 612725
*PMackinnon (19295 one—sided p—wvalue=s_
Augrmented Dickey-Fuller Test Eguation
CDhependaent Wariable: COWD
fMethod: Least Sqguares
Crate: OSJ/Z210158 Time: 1559
Sample (adjusted): 2005002 201 7=
Included cobservations: 51 after adijustmeants
Wariable Croefficient Std. Error T—Statistic FProb.
WC—1) —D.O5=2470 D051 552 1. 1219290 D.252=20

Lo}
R-=guared O 0O0=223232065
Adjusted R-sguared D OZ22F26
=S E. ofregression DO OoOsS9508
Sum sqguared resid O 2426565
Log likelihood
CrurkEin—Watson stat

fMean dependant var
S . dependaent wvar
Akaike info criterion
Schwar=z criteriomn
Hamman—Cuinnm criter.

O 002710
D.O7F0z2a5
—=2 AT 2451
—2 A 3AR[FTH
—2 ASTFaFTS
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rull Hypothesis: W has a unit root
Exogenous: Constant, Limear Trend

Lag Length: O (Automatic - based on =12, maxlag=10%»

T—=Statistic FProbD. =
SAwmmgmented Dickey-Fuller test statistic 2. 205185 L0 =] e
Test critical values: 1 %0 lewel — 142455
5% lewel -2 . 500495
10O%n lewel -2 17Fas517
*Mackinmnon (19956 one-sided p-valuaes._
Augrmented Dickey-Fuller Test Eguation
Chependent Wariable: WD)
Method: Least Sgquare=s
Crate: OS/2118 Time: 15:59
Sample fadiusted): 20052 201704
Included observation=s: 51 after adjustmeaents
WariaDle Choefficient Std. Error —Statistic Frob.
Wi—-1D —D.ZEs2809 O 101915 —Z2.8205185 L0 e
L D DZ20358 O.O19244 1028243271 028326
e TREMNDCZ2005C17) D001 005 D.0007FFe 1. 292345 O 2024
R-=guared 0O 142593 Mean dependent var O 0O0Z27F10
Adjusted R-=guared O 107209 =0 dependaent var O.O0O7F0OZas
= E. ofregression OO0OG654589 Akaike intTo critericon -2 526553
Surm squared resid 0212195 Schwarz critericn -2 ANZa1E

Log likelihood
F-statistic
Probb(F-statistic)

Hanmnmnan—-Cruainn criter.
Crurbin-Watson stat

-2 42832129
2 092741

rull Hypothesis: DWW has a unit root
Exogenous: Constant

Lag Length: O (Automatic - based on S, maxlag=10})

t—-Statistic Frob. >
Augmented Dickev-Fuller test statistic 2. 45470F 00000
Test critical wvalues: 1% lewel 2. 555305
5% lawel — 2. 891175
10%6 lewel -2 598551
*Mackinnon (19296 one-sided p-wvalues.
Augmented Dickey-Fuller Test Equation
CDrependent Wariale: OW, 20
FMethod: Least Squares
Crate: OS/21/182 Time: 16:01
Sample (adiusted): 200503 20174
Included cobservations: S0 after adjustments
Wariable Coaefficient Std. Error t—-Statistic FProDo.
W C—"1 30 1. 129@97Gs39 O 141492 -5 . 454707 O o000
L O 004495 O 009974 0. 4507582 0. G542
R-=guared O 5938524 Mean dependant var -2 . 60E-05
Adjusted R-sqguared 0590477 S. D dependsasnt war O 110054
=S E. ofregression O.O70428 Akaike info critericon -2 AEOZEE

Sum sqguared resid 02283087
Log likelihood 5272166
F-=statistic T1. 65127
Prob{F-=tatistic) (o Rl R ]

Schwarz criterion
Hamman—Cuinn criter.
Durin-wwatson stat

-2 2527385
-2 400142
2. 003923
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HNull Hypothesis: DOW) has a unit root
Exogenous: Rone

Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Frob.™
Avgmented Dickev-Fuller test statistic -3.522274 0.0000
Test critical values: 1% lewvel -2.612033
5% lawveal -1.947F 520
10% level -1. 612650
*MackKinnon (12956) one-sided pwvalues.
Augmented Dickey-Fullaer Test Equation
Crependent Variable: D0V, 2)
Method: Least Sguares
Crate: O8/21/18 Time: 16:01
Sample (adjusted) 2005032 201704
Included cbservations: 50 after adjustments
Wariable Coefficient Std. Error t-Statistic Frokb.
W10 -1.194266 0.140135 -B8.52227T74 0.0000
R-squared 0597136 Mean dependent var -2.60E-05
Adjusted R-sguared 0.5971326 =.0. dependent var 0110054
S . E. ofregression O.059853 Akaike info criterion -2 465042
ZSum squared resid 0. 229095 Zchwarz criterion -2 . 426802
Log likelinood 62 62606 Hannan—-Cuinn criter. -2 450480
Durbin-Watson stat 2 007145
rHull Hypothesis: DW) has a unit root
Exogenous: Constant, Limear Trend
Lag Length: O (Automatic - based on SIC, maxlag=10)
t-Statistic Prob. =
Augmented Dickev-Fuller test statistic -8.412255 0.0000
Test critical values: 1% lewvel -4 152511
5% level -2 502373
10% level -3.1806599
*Mackinnon (19968 one-sided p-values.
Augmented Dickey-Fuller Test Equation
Cependent Variable: DWW, 2)
Method: Least Squares
Date: 08/21/18 Time: 16:02
Sample (adiusted): 200503 2017CQ4
Included cbservations: 50 after adjustments
Wariable Coefficient Std. Error t-Statistic Frob.
W -1 -1. 201666 0.142847 -8 412265 00000
= 0013631 0.021052 0647503 0.5205
ETREMNDCZ2005017) -0.000344 0.000597 -0. 49322965 0.6237
R-=squared 0600905 Mean dependent var -2 . 60E-05
Adjusted R-squared 0583923 S.D. dependeant var 0110054
S E. ofregression 0.0F70890 Akaike info criterion -2 394443
Sum squared resid 0.226857 Schwarz criterion -2.2T7aT722
Log likelihood 65286107 Hannan—-Cuinn criter. -2 350756
F-statistic 25 32832320 Churbin-Watson stat 20115875
Prob{F-statistic) 0000000
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rHMull Hypothesis: R has a unit root
Exogenous: Constant

Lag Length: O CAaatormatic - based on S, maxlag=107%)

—=tatistic FProb. ™
SAugmented Dickey-Fuller test statistic —1& A&67F00 O 0000
Test critical values: 1 %6 level -2 5655430
S5 %50 laeweal —=Z2.ao190952
10%% laewel —=2. 597905
“fMacklinnon (1296) one-sided povaluaes.
Augmented Dickey-Fuller Test Eguaticon
Chependent Wariable: TIR)
Method: Least Sguare=s
Crate: O3/2Z21712 Tirme: 1602
Sample (adiusted): 200502 20174
INncluded observations: 51 after adjustments
wWariablae Coasfmicisent =td. Error T—=tatistic FroD.
R{—12» —1. 56854173 O 102174 —1&._ 186700 O O000
— D016 57F 7 D.ozZ1=215 - FGA446562 O 4422
R-—=guared DO.8542125 Mean dependant var — 0. 00045 =
Adjusted R-sguared Oo.s=zs90>=2 =0 dependent war O.2E87F 726
= E. ofregression O 155525 Akaike info criterion —D. 244205
=Zurm sguared resid 1. 1867432 Schwwar== criterion —-O.FEes547F
Log likelihoodd 23 5297 5 Hammnan—-uimmnm criter. —-O. 215256
F-statistic Z2651. 2719 Crurbin-YWatson =tat 1. A4F5207
FProb(F-statistich D 0o0oooo

Full Hypothesis: R has a unit root
Exogenous: HRaone

Lag Length: O (Automatic - based on S1C, maxlag=107%)

t-Statistic Prob. =
ASaugmented Dickev-Fuller test statistic “15. 21547 D Qo0
Test critical values: 126 laewel -2 611094
5% lewel -1.947381
A10% lewvel -1. 612725
*Mackinnon (1296) one-sided p-values.
ASugmented Dickey-Fuller Test Egquation
Dependent WVariable: IR
Method: Least Sqguares
Crate: OS/21/12 Time: 16:04
Sample (adjusted): 200502 20174
INncluded observations: 51 after adjustments
Wariable Coefficient Std. Error t—-Statistic Prob.
R{-1) -1.6880517F D 1032630 -1G6. 21547 00000
R-sgquared O 240242 Mean dependent var -0 0004233
Adjusted R-sguared 0O S40242 S 0. dependent var 0O 287736
S.E. of regression 0. 154977 Akaike info criterion -D0.87 1665
Sum squared resid 1. 200396 Schwarz criterion -0.83237806
Log likelihood PR 22T4A5 Hanmnan—Ciuinn criter. -0.857190
Crurbin-W"Wat=son stat 1. 454712
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rRull Hypothesis: R has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Auatomatic - based on S, maxlag=107%
t-=Statistic Prob.*
Augmented Dickey-Fuller test statistic 15 01F 71 0. 0000
Test critical wvalues: 1%0 lewel -4 1454265
5% lewel 2. 500495
102 laewel -2 172517
*Macklinnon (1996 one-sided p-values_
Augmented Dickey-Fuller Test Equation
Dependant Wariable: DI}
Method: Least Squares
Date: OS/21/18 Time: 1604
Sample (adiusted) 200502 207 FCea
Included cobhbservations: 51 after adjustmeant=
wWariable Coefficient =td. Error -=tatistic Prob.
Ri{—1% 1. 6846252 O 105176 -15.017F+F1 O 000
L D 0Z2TFa9z20 O.044552 -D.524542 O.5250
ETRERD2005C17) O 000422 O 001495 O.289121 O.F 72T
R-squared O.83423299 Mean dependaent var 0. 000433
Adjusted R-sguared 083583232 S D, dependent var O.3I87F 736
S E. ofregression o157 101 Akaike info criterion 0. 805530
Sum sqguared resid 1. 184579 Schwarz criterion —-O.59=219>=
Log likelinood 2257416 Harmnman—Cuinm criter. O FE52406
F-statistic 128 28327 Durbin-wWat=son stat 1. 4FE256
Prob(F-statistic) O 000000
(7)) o3y gkl
FMull Hypothesis: W has a unit root
Exogenous: Constant
Bandwidth: 2 (MHeweaey-We=st automatich using Bartlett kermel
Ad). -Stat Prob.=
Phillips—FermrTon test statistic —F 510685 O 1159

125 lewel
S5%50 lewel
10O0%% lewel

Test critical valuaes:

-2 5655420
= 91995=
-2 597905

*MackKlinnon (129G one-sided p-wvalues._

FResidual variance (no correction )
Heao corrected variance (Bartlett kermaly

O O04Z0
O.o04271

Fhillips-FPerron Test Egquation

Dependent Wwariable: R0

Method: Least Sguare=s

Crate: OS 2118 Time: 1606

Sample (adjusted): 20052 201 7Tl
Included cobservations: 51 after adjustmeaent=s

WariabDle Coasfficient =td. Error —=tatistic ProD.
W=D -0 209073 O 053350 -2 508355 O.oO155
Lo o=zs5=291 o.oMsF29 2. 250112 O.O0Z90

R-=guared

LAdjusted R-sguared
= E. ofregres=ion
Surm sguared resid
Log likelihood

A1=7Ta4

o

o

(] Mean dependant wvar
D 09sTOoOs

o

o

=0 dependaent var
HAkaike info criterion
Schwarz criterian
Hanmnnman—-Cuinn criter.

DEsce42
2asTs
55 55491

O O0O0=27F10
O OF0z2a5
-2 531565
—Z2 455207
— 2. 502515
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HHull Hypothesis: W has a unit root
Exogenous: Momne
Bandwidth: 2 (HNeweaey-West automatic) using Bartlett kermal|
SAdj. —-Stat FPraob_ =
Phillips-Perron test statistic 1. 040524 0. 2548
Test critical values: a1 %6 lewel —=2.G11094
S5%50 leweal 1. 947221
10%% lewel —1.512725
“fMacklinnmnon (19295) cne-sided p-values.
Residual variance (no correctiony O 002 F5_ .
Haew” corrected variance (Bartlett kermeael) L0 T e . g [ == S
FPhillip=—-FPeaerron Test Egquation
CDhrependent Wariable: W)
mMethod: Least Sqguares
Crate: O=2/2112 Time: 1607
Sample (adjusted): 20052 2071 Fig
INncluded cbhservations: S1 after adjustmeants
Wariable Coefficient =td. Error t—-Statistic Frokb.
W—1D - 052470 .05 1652 1. 1=Z1929920 0. 25320
R-=guared O OZ2FZF26 Mean dependent var O oO0=7F10
LAdjusted R-=sguaraed L0 T 00 ot e e - = . dependaent war DO.O07FO0295
= E. ofregression DO.O0s59508 Akaike info criterion =2 ATF2A451
Surm =quared resid O 2422605 =chwar=z criterion -2 AZA45TF=
Log likelihood 54 04750 Hanmnmanmn—-Cuaimnm criter. —2 A5 TFAFG
Crurbin—YWatson stat 2. 210001

Full Hypothesis: W has a unit root
Exogenous: ZTonstant, Limear Trend
Bandwidth: =2 (MRMewey-WWest automatic) using Bartlett kermeal

Adj. -Stat ProbD.™
Phillips-Perron test statistic -2 912289 01674
Test critical values: 1%% lewel - 148455
5%40 lewe] -2.500495
10%% lewvel -2 17FaG17T
“Mackinnon (1296 one-sided p-wvalues.
Residual variance (no carraction) O.00416. ..
HaT corrected wariance (Bartlett kermal) 000456 .
Fhillips-Ferron Test Equation
Crependent Wariablae: 0w
Method: Least Sguares
Crate: OS/21/18 Time: 1608
Sample (adjusted): 200502 20174
Included cobhservations: 51 after adjustmeants
Wariable Coefficient =Std. Error t—-Statistic Prokb.
WC-1) -0 2852589 o101915 -2 805185 00072
L= D.O0Z20858 D.O019Z244 10243271 0.2826
R TRERDCZ200541) O.001006 O.O007F 79 1. 292345 0. 2024
R-sqguared 0. 143593 Mean dependant var 00032710
Adjusted R-sguared O 107Fang =0, dependaent var O OF0zas
=S E. ofregres=sion O 055439 Akaike info criteriaon -2 525553
Sum squared resid 0. 212195 Schwar=z criterion -2 412916
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MUl Hypothesis: vy has a unit root
Exogenous: (Tonstant

Bandwidih: 2 (Neweaey West automaticr using Bartlett kermel
Adj. —Stat Prob. ™
FPhillips-Ferron test statistic S . A4AFO59= (e e elele]
Te=st critical valuas: 1% laewel -2 . 5523203
S5 %50 laewel —=2. 921175
MO lewel —=Z_ 5902551

*PfMackKinmnmnomn (199258 one-sided powvaluae=s._

Residual varianmnce (no correctiaomn}
HaoZ corrected variance (Bartlett kermaly

FPhillips-FPaerronmn Test Eguation
Crependent Wariable: DWW 2

Plethod: Least Sguares=s

Crate: OS/2Z21/13 Tirme: 1&S:10
Sample (adjusted) 200503 201 FCra

F-statistic
FProbbiF-=tatistic)

INncluded cbhservations: SO after adiustments

Wariable Cosfficient Std. Error t—=tatistic Proio.

T C—1 3 —1. 197589 O 1414292 —S _ A54T70O7F O OO0

L L R B e = S D D099 7F4 O . A50755 O 5542
FR-=guarsd D sS9ss2=24 fMean dependasnt war -2 . 5G0E-0O5S
Aadjusted R-sguared 0. S5920% 77 = dependent war O 110054
S E. ofregression O.O0OFO4L28 Akzaike info criterion -2 A2V 2EE
Surm sguared resid O . =2=28087F Schwwar=z criteriaomn -2 2EZFTas
Log likelibhood B2 TE2E166 Harmnmanmn—a(uimnm criter. -2 400142
TASS51=27F CDrurbin-wWwatson stat Z2. 003923

Full Hypothesis: DWW has a unit root
Exogenous: RNone

Bandwidth: 2 (RNeweay-WWest automatich) using Bartlett kermal

A0O%h lewel

Adj. —-Stat Prob.=

FPhillips-Paerron test statistic -8 5251532 0. 0000
Test critical valuaes: 1% lewel -2 56120332
5% laewel 1. 947520

-1. 612650

*PlackKlimnmnomn (1296 aone-sided p-values

FResidual varianmnce (no caorrectiaonmn}
HAas correected wvariance (Bartlett kermeal)

Lo B I A=
O O0047FE. .

FPhillips-Parron Test Eaguation
Dependaent Wariable: DOW, 20

FMethod: Least Sguares

Crate: OS/Z1/12 Time: 167710
Sample (adjusted): 200502 201 7
Imncluded cbhbsaervations:

S50 after adjustmeaents

52 52606
2 007145

Log likelihood
Crurbkin—“Watson stat

Wariable Coasfficient Std. Error t—=tatistic Prob.

W C—1 3 — 1. 194255 O 140125 -2 522274 (o R R |
R-=guared O 5971325 Fe=an dependaent war -2 60E-O0O5
Adjusted R-=sguared oO.5971325 =0 dependaent wvar O 110054
= E. ofregress=sion O os9853 Akaike info criterion -2 455042
Surm sqgquared resid O 239095 Schwar= criteriaon -2 42585802

Hamnman—Cuinm criter.

—=2. 450430
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rNull Hypothesis: DWW has a unit root
Exogenous: Constant, Linear Tremnd

Bandwidth: 2 (RNeweaey-West automatich usinag Bartlett kermal

sAdj. t—=tat

Prob. ™

Phillip=s-Faerrcon te=st statistic

=S . A4FN5=23=

O.0000

Test critical values: 1% lewel
5%6 level
MO laewel

—4 152511
-3 5022373
-2 .1=20599

*fMackinmnon (19926 one-sided povaluss.

Residual variance (Nno correctiony
Ha2ua” corrected variamnce (Bartlett kermel)

Lo e B T e
O 0O04£5F

FPhillips-FPeaerron Test Egquation

Chependaent Wariable: OW, 20

Method: Least Sguare=s

Crate: O2/21/192 Time: 16:11

Zample (adjusted): 200503 201 7
INncluded obhsaervations: SO after adjustmeant=s

Wariabhle Coefficient Std. Errar —Statistic Fro.
W =1 30 —1. 201556 O 142547 -S5. 412265 (s s ]
L oO.o013a2=21 oO.0Z1052 O 5475032 O.5Z205
ETREMRD 2005017 —0. 000244 O o005 a9F —D. 492595 o.s2327

R-sguarsd 0. 500905 rMean dependaent war
Adiusted R-=sguarsed oO.ss3ga9z23 S0 dependaent wvar

S E. ofregression O OoOvFyo990 SAkaike inTo criteriomn

Surm sgquared resid 0. 225857 =Schwwar=z criteriaon

-2 . 50E-05
O 110054
e 1 =P B B e
[ = [

Full Hypothesis: R has a unit root
Exogenous: Constant

Bandwidth: 12 (Hewey-West automatich) using Bartlett kernasl

Ad). t-Stat ProbD.™
Phillips-Perron test statistic A7 89520 0. 0000
Test critical values: 1% lewel -3 5655430
5% lewel -Z. ga19952
M10O%S |ewe] -2 597905
*Mackinnon (1996 one-sided pwvalues.
Residual variance (no correcticon ) O.02226_ .
H&a S corrected variance (Bartlett kermel) 001750, ..
Fhillips-FPerron Test Egquation
Cependaent Wariable: CRY
Method: Least Squares
Drate: O8/21/12 Time: 16:11
Sample (adjusted) 20052 201 704
INncluded observations: 51 after adjustments
wWariable Coefficient Std. Errar t-=tatistic ProbD
RC-1% -1 . 684173 O 104174 -16. 16700 O 0000
L -D.01667FTF O.021815 -0. 75446 O 4483
R-=quared 0.842125 Mean dependeaent war -0, 0004832
Adjusted R-sguared O.8=28529203= S DO dependent var 0. 2857736
= E. ofregression 0155525 Akaike info criterion 0. 844305
Sum sqgquared resid 1. 1867432 Schwar=z criterian —-O.F568547F
Log likelinhood 22 52977 Hanmman—Cuinm criter. -0 815256

F-statistic
Frob(F-statistic)

Crurbin—wWatson stat

1. 475207
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Full Hypothesis: R has a unit root
Exogenous=s: RNone
Bandwidth: 11 (HNewey-West automatickh using Bartlett kermnal

Adl. —-Stat

Proo.™

Fhillips-Ferraon test statistic — 17 SZ145

O 0000

2511094
—1. 28947351
1. 612725

Test critical value s: 1260 laewel
S5%b lewvel
T0O%D lewe]

“Macklinnon (1996 one-sided p-values.

Residual varianmnce (no carrectiamn )
HoSa corrected wvariamnce (Bartlett kermel)

O 0OZ2=254
O.oO1s920

Phillips-Parron Test Equation

CDhependaent Wariable: DR}

Method: Least Sguares

Crate: O2/21/192 Time: 16:12

Sample (adjusted): ZO0O0SCZ 2071 7
Included cbhbs=aervations: 51 after adjustmeants

Wariable Coefficient Std. Error t—-=Statistic

Prob.

-1 -1. 6230517 O 102620 -16. 215647

O.000o0

R-=sguared 0. 840242
Adjusted R-=sguared O . S840242
=S E. oflregression O 15497F7F
Surm squared resid 1. 200896
Log likelihood =223 22745

CDurin—wWatson stat 1. 454712

Mean dependaent wvar
=00 dependent var
Akaike inTo criterion
Schwarz criterion
Hamnmnan—Cuinm criter.

O 0004332

0. 2287726
—-O.SF1565
—-O.8=2=27a86
o857 190

Full Hypothesi=s=: R hhas a unit root
Exogenous: Constant, Limear Tremnd
Bandwidth: 11 (RHeweay-We=t automatic) using Bartlett kermal

Adj. -Stat Prokb.™
Phillips-Paerron test statistic —17F. 27191 0 000D
Test critical values: 1% lewel -4 148455
5%s laeveal —-2. 500495
10%0 lewel 2. 179517
*Macklinmnon (1295 one-sided p—valuaes.
Residual variance (no correctiaomn ) O.OQZ23222
Ha corrected variance (Bartlett kermal) O oO1845
FPhillip=-Ferron Te=s=t Egquation
Dependant Wariable: FR)
Method: Least Sguares
Crate: OS/21/182 Time: 16:132
Sample (adjusted): 200502 201 7
Included obsaervations: 51 after adjustmants
Wariable Coefficient Std. Error t—-Statistic FProb.
R{—1» 1. 554582 O 105176 - 15. 017771 DO 0000
= —0.0Z27Faz20 O.0445532 0. 624542 oO.5250
e TRERDZ2005C0017) D 0004322 O.o0o1495 oO.ZE9a91351 O FF27F
R-=sqguared O.s842=200 Fean dependaent var -0 . O00453
Adjusted R-sguared 08255222 S.D. dependaent wvar 0. 3877326
S E. ofregression O 157101 Akaike info criterion -0 . 805820
Sum sguared resid 1. 184579 Schwarz criterion —O. 593193
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(8) ¢3y gkl

@3gadl JWI Ggudl B 3ol mgis Jloanwly & iall LS BYe puils

ARDLL Bounds Test
Crate:. O3/ 09018 Time: 1232
Sample:: 2005002 2071 Foaa
Included observations: S
rNull Hypothesis: KMo long-run relationships exist
Te=t Statistic Walue [
F-=statistic Z2.0zZ22151 -1
Critical Walue Bounds=s
Significance 10 Bound 11 Bound
o S R T = |
5245 T = P 5. 7=
= 5% L= T 553
1% 584 =
Test Equation:
Drependent Wariable: D0OWE
rMethod: Least Sguares
Drate: OS/09018 Time: 192: 232
Sample: 200502 2070 Foea
Included cbservations: 51
Wariable Coaefficient =td Error —Statistic Frob.
Lo O.042==210 O.0Z29s63 1. 517473 o 11=2=
-1 O 00Z2495 O 025490 DO O0OZ26123 D.97az
W1 —D. 155214 o o=s=2512 —1. 999720 O.o0512
R-=guared oO.o0OFs=211 Mean dependant var —DO. 002745
Adjusted R-sguar. . O oz299023 =S 0. dependent var O 1MTo05Z200
S E. ofregressio. . O 102079 Akaike info criterion 1. 549511
Surm sqguared res. . o 510012 Schwwar= criterion —1 . 525974
Log likelihood 4S5 05509 Hanmnnman—Cuinmn criter. 1. 506137
F-statistic 2039151 Crurbin—-Watson stat Z2AFT=20=24
Frob({F-statistic) O 121251

(9) o3y kel

S raodl JW Ggdl B 39uodl mgas Jlomialy S zindl oSS BV mils

ARDL. Bounds Test

Chate: OSJSO0901 5 Tirme=: 1559
Samplae 2005003 2071 7=t
Imncluded observations: SO0

rHull Hypothesis: RFNo long-—run relationships exist
T est Statistic =l e [
F-statistic 5 3045522 1

Critical Walue Bounds

Significancs 10 Bouarn o 11T EBocournd
I Bl = =
L= = 5.3
=2 5 %h L= =1 ===
A= (= =B N =

Test Equaticon:
CDependent Wariablae: 0wy
rMethhod: Least Sguars=s
Cate: OSS09571 5 Tirme: 18559
Sample. 200503 2201 7S
Imncluded oDservations: SO

Wariable CoefTficient St Error t—-=Statistic Prob
W —1 3 —O . 2E25650 O 124396565 -1 . S2a4452 O O7Fa45
— O O9Z2=350 O OZ27FoasS = = =01 5= DD 1=
RI—1» O 035268 O o2 7FS56 O F215193 o 2521
-1 — G327 1 O 18124990 — = A2O02ES O o001 3
R-—=qguarsd O 259567 rMean depeasndesent var O 000215
Adjusted R-—sguar. O 42349 74 =S dependent war O oOoOF1101
S.E. ofregres=sio. .. O OS3445 Abmibke imTo criteriom —=2. 943595
Surm sqguarsed res. o131 395 Schwwars critericor B =g = e Be |
Log likelihoodd T SsS923s Hamnman—_{Juimnm criter._ —= EsSsSaas
F-=tatistic 1= S5SF=E9 CurkEein—-wwat=somn =tat A.9=F 2220

Froo(F-statistic) O O0O0000=>
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(10) o5, gkl

Sl S Gl B ool mgis Jloanwly & iall oS BYe il

SAARDLL Bounds Taest

CDrate: OSSO0 13 Tirme: 1925

Sample: 2005002 201 7o

Imncluded obsaervations: S

r<ull Hypothesis: Mo long-run relationships exist

Te=st Statistic

Walu e

ko

F-=tatistic

L e e i |

“1

Critical Walus Bounds

Significanmncs

10O Bound

11 Bocund

110G <4 _O=g = ]
5. T S = P 5. F3
-1 %5 L= = R =

Test Equation:

CDrependaent Wariable: DOW
PMethod: Least Sguaraes
Cate: O 09512 Tirme: 1925
Samiple:; 2005002 2071 Foaat
Imncluded obrsaervations: 571

Wariable Coaefficient St Error t—=tatistic FProb.
> O 101222 DS =2 g 1. FS002Z20 OS5
- O OoO=Z2s5099 O O1 2954 =2 547528 O 0O
-1 D251 S0 O 1ToOs5SsS99 = 44T F S OO 5=
=1 - 21001 F Do OF=200= —=.ae5833= Do OF
FR-=guared O 22547 fMean dependaent var O oOoOoO=7F10
Aadijusted R-sguar... O 187F 7327 =S D dependaent war O O7FO=2a9s
== E. ofregressio. .. Lo O e 5 e S B RS Akailk= into criterion —=.50="13=4
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Crependent Wariable: W
Method: Least Squares
Crate: OFZ27¥M8 Time: 16:14
Sample: 2005071 201704
Included observations: 52
Wariable Coefficient Std. Erraor t-Statistic Prok.
C 0.312391 0.024745 12 64483 0.0000
R -0.14252Z2 0163718 -0.870536 03882
R-squared 0014930 Mean dependentwvar 0.311829
Adjusted R-squared -0.0047F 71 S0 dependent var 0177795
S.E. ofregression 0178219 Akaike info criterion -0.5873909
Sum squared resid 1.588084 Schwarz criterion -0.4983861
Log likelinood 16.92163 Hannan-CQuinn criter. -0.545137
F-statistic 0757832 Durbin-Watson stat 0372777
Prob(F-statistic) 0.388168
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Dependent Variable: V
Method: Least Squares
Date: 08/21M18 Time: 14:54
Sample: 200501 201704
Included observations: 52

Wariable Coefficient Std. Error t-Statistic Prob.

C 0143773 0.0075849 18.94403 0.0000

R 0.006411 0.046578 0.137651 0.8811
R-squared 0.000379 Wean dependentvar 0.143792
Adjusted R-squared -0.019614 3.0 dependent var 0.054187
S.E. of regression 0.054716 Akaike info criterion -2.935636
Sum squared resid 0.149690 Schwarz criterion -2.860588
Log likelihood 78.32653 Hannan-Cuinn criter. -2.906864
F-statistic 0.018848 Durbin-Watson stat 1.650080
Prob(F-statistic) 0.881069
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Dependent Variable:
Method: Least Squares
Date: 082118 Time: 15:57
Sample: 2005Q1 201704
Included observations: 52
Wariable Coefficient Std. Error t-Statistic Prob.

C 0152244 0.015786 9644474 0.0000

R -0.002986 0076113  -0.039228 0.8689
R-squared 0.000031 Mean dependentwvar 0152273
Adjusted R-squared -0.019969 S.0. dependentvar 0112588
S.E. of regression 0113707  Akaike info criterion -1.472689
Sum squared resid 0. 646459 Schwarz criterion -1.387641
Log likelihood 40.28991 Hannan-Qwinn criter. -1.443917
F-statistic 0.001539 Durbin-WWatson stat 0.382415
Prob(F-statistic) 0.968865
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Pairwise Granger Causality Tests
Date: 0727118 Time: 16:05
Sample: 200501 201704
Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.

R does not Granger Cause Vf

50 0.26380 0.7692
W does not Granger Cause R

0.45406 0.6379
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Pairwise Granger Causality Tests
Date: 0727118 Time: 16:19
Sample: 200501 201704
Lags: 2

Mull Hypothesis: Obs  F-Statistic Prob.

R does not Granger Cause Vf

50 027127 0.7636
W does not Granger Cause R

1.20343 0.3096
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Pairwise Granger Causality Tests
Date: 0712718 Time: 16:21
Sample: 152

Lags: 2

Mull Hypothesis: Obs  F-Statistic Prokb.

R does not Granger Cause W

50 213885 01296
W does not Granger Cause R

1.15051 0.3256
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