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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
R \Y
With Constant t-Statistic -0.7676 0.8566
Prob. 0.8103 0.9927
n0 n0
With Constant & Trend t-Statistic -1.6693 -2.5819
Prob. 0.7334 0.2906
n0 n0
Without Constant & Trend t-Statistic -0.1307 1.9082
Prob. 0.6282 0.9831
n0 n0
At First Difference
d(R) d(v)
With Constant t-Statistic -4.7079 -2.9481
Prob. 0.0011 0.0559
— *
With Constant & Trend t-Statistic -4.6210 -3.8438
Prob. 0.0065 0.0333
— ok
Without Constant & Trend t-Statistic -4.2621 -1.8065
Prob. 0.0002 0.0680
- *
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Pairwise Granger Causality Tests
Date: 06/06/23 Time: 00:17
Sample: 1998 2022

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
V does not Granger Cause R 23 4.09444 0.0342
R does not Granger Cause V 2.64476 0.0984
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o IS IV A (e lilalSie plibald) G585 of Alla b @l i) dalSall Egan il
Ll Al dllia S 13 Lo aslaga Laal aasag (671 0ac Gile g dokac) Baa
Loy JaV) dlsh 4Ll adle of (VAR ) zigal Gkt ) daV¥) syuad cpiial) o
(VECM ) z3sai (ks
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a3 iy Cun t VAR zigar 0 il lags aaaty Yl asii Guilaga Ladl ehals
selae (e WU clig i JS8 8 clsiall VAR (P) 2 3paill Luuliall diajll cilsadl

b AUl Joandl 8 Ay el i) ) Ula s EVIEWS zaliy aladiulg dahi

VAR Lag Order Selection Criteria
Endogenous variables: R V
Exogenous variables: C

Date: 06/13/23 Time: 00:53
Sample: 1998 2022

Included observations: 23

Lag LogL LR FPE AIC SC HQ

0 -23.96986 NA 0.032798 2.258249 2.356988 2.283082

1 27.02132 88.68032 0.000553 -1.827941 -1.531725 -1.753444
2 34.78126 12.14598*  0.000403*  -2.154892*  -1.661199* -2.030729*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Glayde Je alaaeYh bl el (Eviews13
IS ol Aablgally JHall sl days o G edlel Jgaadl A daasall bl DA (e
.p=2 Jﬁu\

A (1O YRR SN g g E g

Date: 06/13/23 Time: 01:15
Sample: 1998 2022
Included observations: 25
Lags interval (in first differences): 1 to 2
Endogenous variables: R V
Deterministic assumptions: Case 3 (Johansen-Hendry-Juselius): Cointegrating

relationship includes a constant. Short-run dynamics include a constant.
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Unrestricted
Cointegration

Rank Test (Trace)
Hypothesized Trace 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.554691 23.44379 15.49471 0.0026
At most 1 * 0.226354 5.646105 3.841465 0.0175

Trace test indicates 2 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted
Cointegration

Rank Test (Max-
eigenvalue)
Hypothesized Max-Eigen 0.05 Prob.**
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None * 0.554691 17.79769 14.26460 0.0133
At most 1 * 0.226354 5.646105 3.841465 0.0175

Max-eigenvalue test indicates 2 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

( Eviews13) galiy ilaia e sVl Gaaldl slael (e jauma)
salasll Lodll 5 (trace statistic ) V) dad (e IS Ao o iy Jpaall (e

e Gillal) 3 %35 A3 (g5ie die daall daill e ST (Max-Eigen statistic )
0355 Lo (a5 Guwtiall (n Jide oS5 ABLe 35ag o pali A paall A f ol S
a5 Ly ¢ Aahall Ciharie Gn dialie Ale 35a9 iy %5 e S8 ) dllain) daidl)
oY) Ciyall oo Gl sl Lae %35 digina (ssiane die 1=2 o JalSHl) Cilgaic 2
ey g pamilly el Cipeall e O ASWe bt Aad5 2l (gl aamils
e Aladl 03 3 dig an] Cipaall yaans pdcaill o JaY) Ak 4l ADe 35a
VECM (L) momc el z3gai ol
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Vector Error Correction Estimates

Date: 06/13/23 Time: 02:04

Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Standard errors in () & t-statistics in [ ]

Lags interval (in first differences): 1 to 2

Endogenous variables: R V

Deterministic assumptions: Case 3 (Johansen-Hendry-Juselius):
Cointegrating relationship includes a constant. Short-run dynamics
include a constant.

Cointegrating Eq: CointEql
R(-1) 1.000000
V(-1) -2.646286
(0.56098)
[-4.71724]
C 12.50539
Error Correction: D(R) D(V)
COINTEQ1 -0.239879 -0.003804
(0.05789) (0.01899)
[-4.14392] [-0.20026]
D(R(-1)) -0.334083 0.001393
(0.17594) (0.05773)
[-1.89883] [0.02413]
D(R(-2)) -0.314804 -0.081276
(0.37288) (0.12234)
[-0.84426] [-0.66433]
D(V(-1)) -0.921446 0.849027
(0.69438) (0.22783)
[-1.32700] [3.72657]
D(V(-2)) -2.657785 -0.474317
(0.86519) (0.28388)
[-3.07189] [-1.67086]
C 0.311255 0.037478
(0.07297) (0.02394)
[4.26562] [1.56540]
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R-squared 0.587995 0.496418
Adj. R-squared 0.459243 0.339048
Sum sq. resids 0.727881 0.078359

( Eviews13) zaliy cilajie o alae¥h Galll dhael (et jradll
bl e grine 5l sa (-0 .239) 5o Wadl) s Jalaa o 2n3 Joaal) (e
Jseasll Caill de g ol dishal) Ja¥) 8 O35l e il al o) ey 1age dualaiay)
& sl (A gsall i 4.2 sa llay Cum %24 o daghall da¥) (& Glsall )
- zdsaill Ladlal chlaal sae dle (g 7 3salll daia o Shllge Jughall JaY!
: zisadl) dadla jLad) -4

b Alell A WLy jlaal -]
Ayl (aB usy LM jlas) aadies el Bl g (13 Blo)) asa pae (e Gl
ol (Bl o (S DLl agag are e dojiall

P Joandl LM las) il

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 42.60655 Prob. F(2,21) 0.0000
Obs*R-squared 20.05711 Prob. Chi-Square(2) 0.0000

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 06/13/23 Time: 16:09

Sample: 1998 2022

Included observations: 25

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
R -0.047100 0.076168 -0.618369 0.5430
C 0.014776 0.039550 0.373598 0.7124
RESID(-1) 1.115916 0.217881 5.121681 0.0000
RESID(-2) -0.252417 0.227580 -1.109136 0.2799
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R-squared 0.802284 Mean dependent var 7.28E-16
Adjusted R-squared 0.774039 S.D. dependent var 0.374886
S.E. of regression 0.178203 Akaike info criterion -0.466139
Sum squared resid 0.666884 Schwarz criterion -0.271118
Log likelihood 9.826733 Hannan-Quinn criter. -0.412048
F-statistic 28.40436 Durbin-Watson stat 1.778760
Prob(F-statistic) 0.000000

( Eviews13) zalipn cilajie o slaeYh Gl dael et jaiadll
o eladY) ol AU dedall Lucajill by 13gss Prob<0.05 el zilil) (e 2
o Ll ddadipe
pellad¥) cpls Gailad are AKEe Hlod)—c
A Wped) s Cagug cUad) (b Guilad axe ARG e CaBSU lidl) sac s

bl Joanll b Lasy) gl Jien, white laal

Heteroskedasticity Test: White
Null hypothesis: Homoskedasticity

F-statistic 2.080169 Prob. F(2,22) 0.1488
Obs*R-squared 3.975807 Prob. Chi-Square(2) 0.1370
Scaled explained SS 1.998441 Prob. Chi-Square(2) 0.3682

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 06/13/23 Time: 16:45
Sample: 1998 2022

Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.

C 0.149634 0.032495 4.604829 0.0001

R"2 -0.112492 0.055798 -2.016054 0.0562

R 0.096339 0.067851 1.419865 0.1697

R-squared 0.159032 Mean dependent var 0.134918
Adjusted R-squared 0.082581 S.D. dependent var 0.150070
S.E. of regression 0.143740 Akaike info criterion -0.929457
Sum squared resid 0.454545  Schwarz criterion -0.783192
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Log likelihood 14.61821 Hannan-Quinn criter. -0.888889
F-statistic 2.080169 Durbin-Watson stat 0.488007
Prob(F-statistic) 0.148790

O @) pandl Gl Ji Lag ¢ %5 e ST Al dedl) o odlel gitll e aadls
Aadll as (pls @ld pae GG e Al Y z3gal

:Wald loa) -5

Wy Sl Jorall PA Gage il Gaall b laleall Liginn HLEaY] 28 addy

:Wald jlsa) ail,

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 17.35555 (5, 18) 0.0000
Chi-square 86.77773 5 0.0000

Null Hypothesis: C(1)=C(2)=C(3)=C(4)=C(5)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

C(1) 0.684042 0.211599
C(2) 0.102235 0.254140
C(3) -1.294316 0.757025
C4) 1.683976 0.800177
C(5) -1.643235 0.702011

Glo Ju e Lgins (29 %5 e ral Lllaa¥) dadl) o s il 2 DA o
o () Gpeall jrs picaill)lens Hakall 3gail) Ciliitie G JaY) Bl ADe 25ag

D Glasall Jdai -6
natige aldail) Caxia o Aisne dadea A A e Llanal) sy cileral) Jilas o
Cibuaial alas ad 35 0ai Wl B gasall Lualinall cilie Liaall Glead s Jlgs dasyka
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Sl oan AaaaY) Jlga (U Gears g slad¥l 8 dedaa Gigan A e ddal)

C Y] S b Uil Slpuiie L e dusis e foaliag g (aliad)
Response of R to V Cholesky One S.D. (d.f. adjusted) Innovation

1 2 3 4 5 6 7 8 9 10
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Variance Decomposition using Cholesky (d.f. adjusted) Factors

Percent R variance due to R Innovation Percent R variance due to V Innovation
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