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Abstract:

This study investigated the impact of oil prices and exchange rate fluctuations on economic
growth in Algeria during the period (1980-2016), depending on the descriptive analytical
approach and experimental approach, Where the first three chapters exhibited some basic
concepts and theories concerning oil prices, exchange rates and economic growth, in
addition to highlighting the importance of the oil sector in the Algerian economy and the
evolution stages of the Algerian Dinar's exchange rate and the reality of the Algerian
economy in light of development plans. the fourth chapter included the empirical analysis,
one which based on a vector error correction model after the Johansen test indicated the
existence of a co-integration between the variables of the study. The results of the estimation
showed a significant positive long-term effect for each of, real gross fixed capital formation,
employment, real exchange rate, real money supply and the real price of oil on real GDP,
whereas real government final consumption expenditure had a significant negative effect.
The forecast error variance decomposition indicated that the real exchange rate, real money
supply, real price of oil are the variables which explain most of the long-term economic
growth in Algeria. As for the scenarios' results, they showed that the real exchange rate can
be used as a tool to absorb the effects of negative shocks in the real price of oil on the national
economy.

Keywords: Oil Prices; Exchange rate; Economic growth; Vec model; Scenarios.
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30,21 71,21 60,74 18,35 938880 668610 1987
32,77 73,54 63,10 20,68 1026710 755000 1988
34,66 74,30 64,00 22,18 1027270 763230 1989
36,49 74,30 65,38 23,86 1027510 763440 1990
36,66 70,05 65,20 23,90 1097840 769010 1991
38,70 70,00 65,71 25,43 1103830 772680 1992
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40,93 70,35 72,08 29,51 1162060 817470 1997
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40,35 66,96 77,68 31,34 1362100 912060 2003
42,09 67,26 81,01 34,09 1366190 918840 2004
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43,11 67,43 82,52 35,57 1388350 936150 2006
42,84 66,67 82,33 35,27 1424240 949530 2007
43,79 68,50 82,89 36,30 1495540 | 1024370 2008
41,86 69,36 81,22 34,00 1534960 | 1064630 2009
42,14 70,83 83,25 35,09 1642430 | 1163330 2010
42,83 71,23 84,03 35,99 1681260 | 1197540 2011
43,49 71,08 86,18 37,48 1694590 | 1204580 2012
42,22 71,05 86,61 36,56 1701760 | 1209060 2013
41,17 70,97 88,83 36,57 1706540 | 1211060 2014
41,58 71,55 91,70 38,13 1691450 | 1210310 2015
42,71 71,51 92,15 39,36 1706670 | 1220470 2016
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! Gaudet Gérard, "Natural resource economics under the rule of Hotelling”, Canadian Journal of
Economics, vol 40, no 4, 2007, P: 1038.
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Roger Perman et al, ""Natural Resource and Environmental Economics", Op.Cit, P: 486 :)J-G-U

! Roger Perman et al ,"Natural Resource and Environmental Economics", Addison Wesley, London, 3rd
edition, 2003, P: 485.
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! Walter Enders," Applied Econometric Time Series", Op.cit, P: 302.
2 Dimitrios Asteriou, Stephen G. Hall, " Applied Econometrics", Op,Cit, PP: 356-357.
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1 Régis Bourbonnais," Econométrie : Cours et exercices corrigés", Op.cit, P: 301.

2 1bid, P:301.

3 R. Carter Hill et al.," Principles of Econometrics", John Wiley & Sons Inc, United States, Fourth Edition,
2011, P: 490.
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! Dimitrios Asteriou, Stephen G. Hall, " Applied Econometrics", Op,Cit, P: 360.
2R. Carter Hill et al.," Principles of Econometrics", Op.cit, P: 491.
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LR. Carter Hill et al.," Principles of Econometrics", Op.cit, P: 491.

2 Dimitrios Asteriou, Stephen G. Hall, ""Applied Econometrics', Op,Cit, P : 361.

3 Mustofa Usman et al., " Application of Vector Error Correction Model (VECM) and Impulse Response
Function for Analysis Data Index of Farmers’ Terms of Trade", Indian Journal of Science and Technology,
Vol. 10, No. 19, 2017, P : 04.
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! Xiaohua Zou, " VECM Model Analysis of Carbon Emissions, GDP, and International Crude Oil
Prices", Discrete Dynamics in Nature and Society, Vol. 2018, Article ID 5350308, 2018, P: 3.
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! Massimo Guidolin, Manuela Pedio," Essentials of Time Series for Financial Applications", Academic
Press is an imprint of Elsevier, London, First Edition, 2018, P: 143.
2 Régis Bourbonnais," Econométrie : Cours et exercices corrigés", Op.Cit, P: 309.
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! Dimitrios Asteriou, Stephen G. Hall, "Applied Econometrics", Op,Cit, P: 373.
2 Walter Enders," Applied Econometric Time Series", Op.Cit, P: 378.
% 1bid, PP: 378-379.
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(0.9934) (0.9899) (0.9993) (0.9934) (0.9749) (0.9974)
5.227168 -2.432299 -0.748406 | 4.813959 -2.499574 -0.714935
[-1.950394] | [-3.540328] | [-2.945842] | [-1.95039] | [-3.540328] | [-2.945842] LnL,
(1.0000) (0.3578) (0.8214) (1.0000) (0.3265) (0.8303)
2.080396 -0.993315 | -0.193432 | 2.479363 -0.993315 0.097960
[-1.950394] | [-3.540328] | [-2.945842] | [-1.95039] | [-3.540328] | [-2.945842] | LnRGCE,
(0.9896) (0.9324) (0.9304) (0.9960) (0.9324) (0.9612)
1.517966 -1.541194 | -1.371176 | 1.656164 -1.369841 -1.367735
[-1.950394] | [-3.540328] | [-2.945842] | [-1.95039] | [-3.540328] | [-2.945842] | LnRER,
(0.9657) (0.7960) (0.5854) (0.9740) (0.8529) (0.5870)
1.818662 -1.365674 | -0.528453 | 1.818662 -1.130028 -0.314905
[-1.950394] | [-3.540328] | [-2.945842] | [-1.95039] | [-3.540328] | [-2.945842] | LnRMs,
(0.9815) (0.8541) (0.8739) (0.9815) (0.9096) (0.9128)
-0.348506 -1.998018 -1.391950 | -0.348028 | -1.998018 -1.338201
[-1.950394] | [-3.540328] | [-2.945842] | [-1.95039] | [-3.540328] | [-2.945842] | LnROP,
(0.5524) (0.5827) (0.5754) (0.5526) (0.5827) (0.6011)
Ygine Syt Lis PP lisly ADF Ll o SO #gadl alam Y [0 ] cmiole o adlll ool Jaf cdla>She
Ayge) PP Alamy &gmst) ADF aglax| opn IS 4 Jlaam V1 1 g (1.0) Cnwrsd com byl ool LT (905

(2 1 s>y Eviews10 by wlrz Jo slazeVL CIall slas] e 2 gl

189




Ul s @nlagoll gaill @z sopall yrug Ll yleal sl algs oLl Jeill

ADF Lzl aolh) st aflasY) o) ST 00 (5-4) bl P e =2y
Bgins (Ssime Lo B 3Ll (3 Wgad) aslamY) o) e 1ST Slpadl sk PP L
Gl Slrne 573 gl o gy e e @) dpiall Ro ) Jsd an 8 5%
s Lglad SBg 4l e slazeVI e Y GUA (pndl dis R o L) o
oY B e anl ) Sl sasgl) i (gl s 1(6-4) Jgud!

(PP) sl (ADF) aa)
Trend & Trend & gisall
None Intercept Intercept None Intercept Intercept il
-3.311502 -3.747800 -3.836669 -3.266073 -3.767360 -3.773331
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95068] | [-3.544284] | [-2.948404] | ALnRGDP,
(0.0016) (0.0320) (0.0059) (0.0018) (0.0306) (0.0070)
-4.329705 -5.274009 -4.754769 -4.298660 -5.479193 -4.725552
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95068] | [-3.548490] | [-2.948404] | ALnRK,
(0.0001) (0.0007) (0.0005) (0.0001) (0.0004) (0.0005)
-4.458110 -7.315113 -7.378262 -2.158982 -7.334403 -7.401063
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95100] | [-3.544284] | [-2.948404] ALnL,
(0.0001) (0.0000) (0.0000) (0.0315) (0.0000) (0.0000)
-3.494910 -3.669863 -3.795125 -3.607351 -3.947924 -3.976390
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95068] | [-3.544284] | [-2.948404] | ALnRGCE,
(0.0010) (0.0381) (0.0066) (0.0007) (0.0203) (0.0041)
-5.062765 | -5.317105 | -5.333817 | -5.029328 | -5.329513 -5.343434
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95068] | [-3.544284] | [-2.948404] | ALnRER,
(0.0000) (0.0006) (0.0001) (0.0000) (0.0006) (0.0001)
-3.818013 -4.016222 -4.094272 -3.924866 -4.456653 -4.134449
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95068] | [-3.548490] | [-2.948404] | ALnRMs,
(0.0004) (0.0173) (0.0030) (0.0003) (0.0061) (0.0027)
-5.697751 -5.589284 -5.615426 -5.697812 -5.589284 -5.615476
[-1.950687] | [-3.544284] | [-2.948404] | [-1.95068] | [-3.544284] | [-2.948404] | ALnROP,
(0.0000) (0.0003) (0.0000) (0.0000) (0.0003) (0.0000)
Ygine (Sytms L PP Lty ADF jlas) o (S0 dlgutsl asliamY) [0 ] cmiole o adlll o)) Jud cdla>She
Ay gt] PP idla>] g & sunst| ADF afla>] oo IS oA Jle VI 1 gb (1) s O Badlgl) ) Ll 05

(4 3 s=l) EViews10 by ol e slaeVl CIll slas) e pibeadd
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ADF Ll 2ol 4pnsl a5laxy) o) U501 (6-4) Joid) IV e oS
Lie M) 5Ll (3 Waad aslas Y ol e rol Sl e S0 B e PP L
(il ode 3 8oyl o 352y e a5 G Adal o)l (25 gu 8 S Bpns Ssts
UV B e i Al Olaze moa O Jsil) (S8 5T 8l
il JolSall Johansen jles) pis gy (st

A1) LoVl o 2halSte Rodszl) Slpadd) o OT PP Ly ADF et el 0 day
S 59y 151850 a4 JOhansen Ll e sbaxe¥l (3 deedlly 5 Al ) JUsY) axe
3 Ll el il s Tl sie wpud e Y s L5 &1 Y] bl sl o Sase ulSS
55" Schwarz (SIC) jms Jo dazniw 2l 1idg (b JLas V) s Gl s S5 g 350
LY el @) LUKEPON] oo 3paall lial) Wl 3 Jiail ilss sy

P M ol sus il (7-4) Jgud

SIC e P OVl sis
-5.991873 0
-15.05895 1
-13.70553 2
-14.24136 3

Eviews10 by w2 e sbaxeVb LIl slas) e 2 gl

la ol (dxly 530 Lehli SIC Jlal aad aol OF (7-4) Joad) IV 0 GHE Ladmy OV
Johansen Lz 4 JUsYl sz (P=1 52 235adl 3 Lexral ot @) M ol sae (o5
ot U5 e ez sdall iy (i O) Wl oy Jrall LIS wbe sus Ll s

Amax ol 200 L@l ailaxly Appgoe Y adlax]

! Lutkepohl Helmut, "New introduction to multiple time series analysis", Springer Science & Business
Media, New York, 2005, PP :154-156.

191



iUadl @ @ulagsil gaill (e cggall prag Ll slead y51 algs LIl =yl
el LSl Johansen Ll mts ((8—4) Jaud!
(Trace Test) Y1 jlas!
ﬂj.@\ dodl!
el S Lole A o) | A B ) | el e )
%5
0.0000 125.6154 164.2869 0.817598 r>0 r=0
0.0104 95.75366 104.7328 0.737513 r>1 r<il
0.3048 69.81889 57.91850 0.544171 r>2 r<2
0.6973 47.85613 30.42115 0.317366 r>3 <3
(Maximun Eigenvalues Test) gelaalt &30} dadll jlas-|
Youst) ol | Lol Al
- > JlxY) I ) W o A1 | & dea)) Lo )
o %5 col2al! 410 ~ | S
0.0012 46.23142 59.55407 0.817598 r=1 r=0
0.0075 40.07757 46.81433 0.737513 r=2 r=1
0.2377 33.87687 27.49735 0.544171 r=3 r=2
0.8640 27.58434 13.36289 0.317366 r=4 r=3

(5 @) EViews10 gl ol e slaxeVU Gl slas] e 2 pdaal

ST drace = 164.28 N aslasy LoV Gt iad) O (8-4) Joid) M= o olay
bl Bl by e 2t U 5% Bigme syies s AT = 125,61 gt 2ol e
el o ST Aprgce = 104.73 Y aslasY a5l dgusdtl aad)) O Lyl > WS (r = 0)
(r < 1) il Lol by e Ll et 8 590 dygins (S5t dis AP = 95,75 alyudy
Wgatl dadll o aol gb Aprgee = 57.91 Y1 aslaxy @AW dyedl aaill 2 U
Sy (1 S 2) Bl 2z Jsd e 2k L ny 5% dgis s AT, = 69.81
S ) e Bl Slre STV e s LSS e s ple

e G5me sl alaall B3I ) ) ils OF (8-4) Jadl IO o Lzl gl LS
ST Amax = 59.55 eboall 23001 i) asla>y 1Y) asmsdl dad)l OF > o ) jLas|
il Lol 2l e jan & 5% s s s AR, = 46.23 Al and) e

Amax = 46.81 b)) 13100 aedl) 35laxY 25 & pudd) 2ol OF L] >S5 LS ((r = 0)
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Bl 2y o Lad jan b 5% dgme st s AR = 40.07 Wgadl il e ST
Amax = 2749 b)) gl ala>Y W) Lpust! deill 2 W o(r = 1) il
s e (i Lo 52y 5% dgins Symme o AT = 33.87 Ayl aed)l o rol sl
Bl Slaze o S LSS sMe dla OF Laf Jodl S8 e b (T = 2) Bjdall 20)4)

ool 450 Al las)

Aol iz il 110

ihlll Olpaze Sby A eyl JB W e Gl B o) (3 gl s
Sl 3 (@) asd sk oo dle s ddl Toda & Yamamoto L) e e
Wald astax| Jlssl iz g ) jsbll 311 U2V plas 2356 a8 e dexey &t (Granger
i L 2lo¥ LSl et ggb S5 ) BLo) (Granger ) Ko o)l aysl
s GraNQer Ll (3 4 il Lze i 28 g bl LolSG ) ¢ bUL ) 3o
JzeYl e Toda & Yamamoto [lesl sl Ls™ b ods 3 Fisher aslax| 4> pie
sV s s Ll iy gl s JSs e B n Lol g1 skl o1 laglas
Zipall Sl Wl (3 50l T

imyd bl i 3 Toda & Yamamoto sseie 389 ded) Jlas) godes lslos Lol rom
BB Sy Al & el o Sl VI s OF ) et OF o Yy 2yl olpadd (dmax) eSS
S P SV Sl sae pad (3 frexs B A T g Lol Sl ods gy Sris IS
VAR shll Gl SN plas 358 pui bdm ol (Gl 21 plad 2308 3 o)) ot
ol sae olus o o rol Ol S amys sl 055 Of bsy a3y (p+dmax)
o) sy Ul e G s e ) Jasll Wald jlssl plasien) oz baday ¢ oY)

g B D92 pds o ot Jl dhual)

! Oyebaniji Ibitoye et al., "Green Growth Policies and Sustainable Economic Growth in South Africa: An
Autoregressive Distributed Lag and Toda-Yamamoto Approach', International Journal of Energy
Economics and Policy, vol. 9, no 1, 2018, P: 188.

2 Mishra, P. K, "Gold price and capital market movement in India: The Toda—Yamamoto approach",
Global business review, vol. 15, no 1, 2014, P : 40.
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sl Olpae ol domys a8l OF PP jlasly ADF jlast dMs (o 0nd Ldayy o &
JL OV Jazw ((p=1) 52 SIC Jlas o Y1 Sl sie O ) BLoYL ((dmax=1)
o2 gy (Jaall Wald st plasiad @ o9 VAR (141) jolalt Gl Yl plas 2356 s

AV Jead) 3 anils e

Al Slpine Sy ad Qe S U oy G el @5 1(9-4) Jgud

g J¥ | x? e
a1 ! iy heall Sl )
& A | ) Doz 4
o S Qe o Ay o) 3 B Be 2| 6087 | 0262005 LnRGDP, # LnRK,
RERSURPSN 6\;\ G;u\ Al b el JW 0.0211 | 5.316268 LnRK, # LnRGDP,

A W ALl ol ol G e BB 297 | 3171 | 1.001014 | LnRGDP, # Lnl,
it Ly 0.0021 | 9.439333 | LnL, # LnRGDP,

SVl (s SH BB Gy e B 2 Y| (97060 | 0.066827 | LnRGDP, % LnRGCE,
" 2adl ) L;L;‘ C;U\j L;‘LG-J‘ 0.7002 | 0.148312 | LnRGCE,; # LnRGDP,

k;:l.«ﬁ.;-\ ;.)Jna“ S O oLV S A B S99 0.0114 | 6.398742 LnRGDP; # LnRER;
A Yl I it 0.0002 | 13.60372 | LnRER, % LnRGDP,

A&l oy all o g o8N B e B 09my| ( 1506 | 1.977580 | LnRGDP, # LnRMS,
- Sk Jlay S ) aad 0.0013 | 10.29288 | LnRMS; # LnRGDP,

A Wy I L e g e B0 A2 Y| 8608 | 0.026848 | LnRGDP, % LnROP,
L i ) 0.5743 | 0.315535 | LnROP,# LnRGDP,

(6 5=1) EViews10 gty oz e sbasVL Sl slas] e gy

B3l A SN 3529 (3 (9-4) Jadb) Vs 0 Lot Sa ) oY) ol Jrass

H U ) AR i) (o gally Hlally add culd) JW ) sSS Ul g axd ol 4Y)
Yl I W IS e () 24%5) sV W s BDe 35y ] BLo| ( Aad) LY
ey i Ayl S U A B8Me o Sla S L o (3 Ad) OBl ay AL
Lie O el ods oo OF 4] petd LS i) Jled) Szl agSA BLisYly it il

905 Ly Soimn
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2:8alydg Ayl #388 i il 1 I kel

OV Jaziw Ayl Slpaze o it JaISS 595 4} JOhANSEN i) wils o)LaT Laka,

Jalonin & ¢ Joshall o) 30 poailly jeadll o ) 830y Jral) Wtk s plas 2358 s )
B SG! nly ) gl ans pltsenal 1] 8Lo) 5l Lo L5y a1 Jlgs o S Ll Lo,
W e add Lidl e & adld) Sbedall JBT olanY sl aadl el e il

At Jay! ‘;Ls‘:\
Jgjhj\ Ja-‘}?\ C':jﬁj et ] Céjﬂ A c?l:u :‘}bi

((RMSE) Ui w0 sz jidor o IS8 Alaeal) 2lam Y1 julall j2m e 2101 (3 dosnie
ol pie Jalee ((MPAE) Lo 2 23lbll o)) Lowgie ((MAE) Uasill aallal) 30 Lowsze
plas 2358 o Aholill Goag Gy Gl Z3sadl 55 83 W8 s e Lews &) (TIC) LW
L) s glasr 23585 (VECM 1 CO-l) samly Siie JolSS 23 o) o) momcas
t M Jeadl (3 selall ods 13 )ps) & W39 (VECM 2 CO-1) dias LSS 530 aiadll

VECM 2 CO-I 35¢5 VECM 1 CO-I z35¢ (v bkl solan :(10—4) Joud!

VECM 2 CO-Integration VECM 1 CO-Integration
Theil | MAPE | MAE | RMSE | TIC | MAPE | MAE | RMSE

0.0047 | 0.8394 | 0.0706 | 0.0795 | 0.0043 | 0.6390 | 0.0530 | 0.0727 | LnRGDP,
0.0210 | 3.6047 | 0.2600 | 0.3003 | 0.0247 | 4.1567 | 0.3073 | 0.3602 | LnRK,

0.0180 | 2.5323 | 0.0495 | 0.0666 | 0.0154 | 2.2267 | 0.0429 | 0.0572 LnL,

0.0164 | 2.5926 | 0.1707 | 0.2148 | 0.0174 | 2.8196 | 0.1875 | 0.2304 | LnRGCE,
0.0421 | 6.5480 | 0.2803 | 0.3448 | 0.0356 | 5.9942 | 0.2298 | 0.2839 | LnRER,
0.0212 | 3.7039 | 0.2897 | 0.3334 | 0.0189 | 3.0993 | 0.2436 | 0.3008 | LnRMS;
0.0981 | 17.258 | 0.6689 | 0.7451 | 0.0925 | 15.852 | 0.6278 | 0.7095 | LnROP,

EViews10 poby wlrz o slaeVL I slae] e 2 yiaall

ey lllaally ¢ aid (el JS U e e (S0 (10-4) Joddt I3 e a3

W) moenas plas 2398 (3 835l Add) Laiadl javy ( A i) pg,ally ¢ add Ol
(MAE (RMSE) aila>Yl jleall G5l 3l sl LU amly i LSS @M o)
S BEY! By aad ol JW ) S ] 3 Of e 3 ((TICKMPAE
bl dise oSS 500 el Tadl sl lad 398 (3 8352l A Sl SSlgza)
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W) s pladr 3 i o demnin adey AL Alam Y1 bl i 25l o3l al
glas 35k o Boly Ladl 25 olsl Jan 45S(7) aolll (3 cplly -y it JulST 20 panadld
ALl (3 Lede biase) g aslas Y plad) o S Lol 5300 ead) k) s

Jayl J2 U e (o) k) s 398 e IS 25 s (11-4) Jodd) o m
Jo o @ SIC Jlms by oY) sl sae il sy S35 ) Lglall ) 23589 i
(7-4) doodl 3 om0 LS aly 156 23]

sl e 3ty W) o 398 g8 il (11-4) g

Uadl) gl 73 g
AN Jlaial) i) g dailuas) Silalaall < yacial)
0.0059 2.999596 0.536732 ALNRGDP;_4
0.0303 -2.290516 -0.123685 ALnRK; 4
0.5493 0.606698 0.066489 ALnLy_4
0.7024 0.386261 0.022496 ALnRGCE,_4
0.1808 1.375354 0.059342 ALnRER; 4
0.3030 1.050924 0.043477 ALnRMs,_4
0.4032 -0.849813 -0.018791 ALnROP,_,
0.0094 -2.805653 -0.523578 ECT,_4
0.2157 1.269084 0.010407 Y1
dushll Jal¥) zigai
0.0000 -4.97563 0.123740 LnRK;
0.0000 -14.7784 0.394423 LnL,
0.0000 4.54677 -0.089163 LnRGCE,
0.0000 -10.0518 0.124520 LnRER,
0.0000 -21.1826 0.227023 LnRMs;
0.0020 -3.17402 0.022506 LnROP,
0.0000 2429512 4.976861 Bo
uq&nﬂ\ LA Y]
Adjusted R?: 0.456 Fisher Statistic : 4.570 [0.001]
Serial Correlation LM (1): 1.206 [0.282] BPG Test : 0.781 [0.677]
Serial Correlation LM (2): 0.942 [0.403] Jarque Bera : 0.399 [0.818]

(8 <7 a=l) EViews10 gzl w2 Jo slaze¥l LIl slis] e 2yl
Wlax| B BT LS 2 58] 013 Lokl eoeas Zadas OF (11-4) o) IV o il
O) JWby iyl it o oskll Jor Y1 (3 O3l B gmg 1% Lo 1ng (1% Bugins (S5 is
S sl o (%5235 gon i skl Y18 ) pad) Y1 BMe e JUsY) ae

Lol seby LS Coall o Mo B Ol e (1) 835all YN oo e O Ui
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Y@ st V) ) sl e spme b U Ol (e OF Joadl ok s s
Jr I e Al WF Bl ol JW W) ST Ll sl sik 23l il sl ueadl)
U L 3 ey Sad skl
S B e (ssimny Gl Kt Blaally B ol JW ) 0SS el e IS S5 -
WY1 85k (3 paloms 2 Y1 YY)y Sl a bl 185 0T ot b ol gag (A LY
lall OSs (B l) dasdl Al ety sk ok llaizeN1 8305 OF e (3 3,50 3y
Mg 3ale pe dipl S ZY 8L @ Ll gl (. Llsbly oLl SIS (g1l olylal)
Balasyl oleladl) il (3 el o A2 oS elpw 2ol Sl oty O P s
Bl @13 d 3 Al Al aplie 3 ol B3l Of o (Jrdd cuolin e gl e e

coladYl sl o gl a3 87 oSann « JSI Gl i gl Alleall e il (b

dyl 2 U e gy o S adt) Sl SOl oS Y1 s -
I i il b Slelbill 4y Sl sda e 1S e OF 0T GUS (u LBy o Auad
ol wes LS G (1o el plas ¢ poladly Gl plad) Bkl Slelbad)l 2 Y o (3 gl

gyl O e (At ) 21 il e aadl Ol ad (sgmag 1] s -

A ) ) el ol s B Y1 ) e 21 G Lf wls 0 add) Gal) e
O S b e Al gy g ololladl) jamr (3 20V 5af g hlemal 8ok (3 ealey 15 Ut
Gro Lo QL BLoYL oIyl (2l (U] G5 IS (35ems St Slolio b e Laf ells aniy
il olnadl Jaed o) sl i) (ped ) Ll AdH Ol e sl g OF 8K

3L sadl ety () Ol e (2 e SIS IS farew Gl &8 (39 (3942 < gsj\)

OF G (i) (Ll 21 sl e add) i) (o9 el (ssimey L8] ST 5 -
gzl jad JWbs (nSgrally Gzl L”;V\J & J\}»Sﬂ o A s A& o g el 5sl;
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S syl ¢ aid W) ) sl e Gad) badl ad gymeg 18] T semg -
Gt ) 350 & Loadl] Buall Jodl ) Lol Soygdd Joll e 39 Lod e fame Laid
gls) OF Joill Se 5T a5 b @ JUH) ga ST, Y1 odn 3 )lndl Jalidl) Yo
53l Jl aass b Ladl jlewl (o35t Gew Lo () BLo)y b cylnd) Wli o punens kol Blsle
sl w3 els S el 2l 35 () JL G b Yl L) e IS
J&Y\ FERTR WL N

Il V1 OF (11-4) gkl I o Ll oSl il 2300l s Sl Y dedly L

3 (0.40) 5 (0.28) s o wils Wy JsW 5l e Bpgud) LM Ll sl 2 2
Jlam V1 el WS¢ sl 3101 b)Y i e 3l Y z3sd) O e Joy Lt Wlax) ygine 48
oA Jlead il Wl ceul i) ol 0F a5t 1 (0.67) 23wt BPG Ll il 24
U 3 ekl i) ms Bledl 06 (g (0.81) 0SS &5l Jarque-Bera sl astasy
Sl il dgae Jo Jds Lo g9 (0.00) wsmstl Fisher jlest ala>Y -4 Jl-N1 0l

LSS LE L) s (24 S

15

1.4
10 1.2
| 10
5 7 S 0.8 T
a ) 06 _
0 ~ A
0.4 —
-5 0.2
00 ——
-10
-0.2
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-0.4
92 94 9% 98 00 02 04 06 08 10 12 14 16 92 94 9% 98 00 02 04 06 08 10 12 14 16

—— CUSUM 5% Significance —— CUSUM of Squares 5% Significance
EViews10 zoby olr 2 e slaeVU Gl slie] e giaabl
OF s o iy (g lly SaM 3gaild JSGA) JLasatl jlasl il (2-4) el cnn Loty

L 55 %05 diginn sgm 513 S Jladl ek wSTA g aadly Sloll oSTA g ol S
LS e Sl 235adl OF a5
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Ll J1g3 gl il Jeks 1L

M3y (JSS alladl japeis Shlasl amy Yol jo M e Y Blena¥I dlgs il J) Bl |3
Al Jlgs s s o Lk oS OF K @) JSLal Jan e ods a0 ST o5

ot mnad plad 2358 20l 1(3—4) JSK!

[ Exogenous variables:
Lag specification: 1 1
Date: 05/10/19 Time: 10:44

Inverse Roots of AR Characteristic Polynomia

1.5
Root Modulus
1.0 1.000000 - 6.23e-16i 1.000000
1.000000 + 6.23e-16i 1.000000
1.000000 1.000000
0.5 ° 1.000000 1.000000
. 1.000000 1.000000
0.0 . 1.000000 1.000000
: . ¢ ¢ ? 0.604951 0.604951
. 0.195552 - 0.494558i 0.531816
05 . 0.195552 + 0.494558i 0.531816
) 0.393279 - 0.324587i 0.509926
0.393279 + 0.324587i 0.509926
1.0 -0.383136 - 0.054889i 0.387048
-0.383136 + 0.054889i 0.387048
0.118562 0.118562

-1.5

-1 0 1 VEC specification imposes 6 unit root(s).
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Null Hypothesis: LNRER has a unit root
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Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
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Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
Null Hypothesis: LNRMS has a unit root Null Hypothesis: LNRMS has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel Bandwidth: 1 (Newey-VWest automatic) using Bartlett kernel
Adj. t-Stat  Prob.” Adj.t-Stat  Prob.”
Phillips-Perron test statistic -0.528453 0.8739 Phillips-Perron test statistic -1.365674 0.8541
Test critical values: 1% level -3.626784 Test critical values: 1% level -4.234972
5% level -2.945842 5% level -3.540328
10% level -2.611531 10% level -3.202445
Null Hypothesis: LNRMS has a unit root
Exogenous: None
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.”
Phillips-Perron test statistic 1.818662 0.9815
Test critical values: 1% level -2.630762
5% level -1.9503%4
10% level -1.611202
Null Hypothesis: LNROP has a unit root Null Hypothesis: LNROP has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.391950 0.5754 Phillips-Perron test statistic -1.998018 0.5827
Test critical values: 1% level -3.626784 Test critical values: 1% level -4.234972
5% level -2.945842 5% level -3.540328
10% level -2.611531 10% level -3.202445
Null Hypothesis: LNROP has a unit root
Exogenous: Nene
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.”
Phillips-Perron test statistic -0.348506 0.5524
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
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Null Hypothesis: D(LNRGDP) has a unit rcot Null Hypothesis: D(LNRGDP) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.” t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.773331 0.0070 _ Augmented Dickey-Fuller test statistic -3.767360 0.0306
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
Null Hypothesis: D(LNRGDP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -3.266073 0.0018
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: D(LNRK) has a unit root Null Hypothesis: D(LNRK) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.” t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.725552 0.0005  Augmented Dickey-Fuller test statistic -5.479193 0.0004
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.252879
5% level -2.948404 5% level -3.548490
10% level -2.612874 10% level -3.207094
Null Hypethesis: D(LNRK) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob."
Augmented Dickey-Fuller test statistic -4.298660 0.0001
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: D(LNL) has a unit root Null Hypothesis: D(LNL) has a unit root
Exogenous: Constant Exogenous: Ceonstant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.” t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.401063 0.0000 Augmented Dickey-Fuller test statistic -7.334403 0.0000
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
Null Hypothesis: D(LNL) has a unit root
Exogenous: Nene
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.158982 0.0315
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
Null Hypothesis: D(LNRGCE) has a unit root Null Hypothesis: D(LNRGCE) has a unit root
Excgenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.976390 0.0041  Augmented Dickey-Fuller test statistic -3.947924 0.0203
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
Null Hypothesis: D(LNRGCE) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.607351 0.0007
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
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Null Hypothesis: D(LNRER) has a unit root Null Hypothesis: D(LNRER) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -5.343434 0.0001 _ Augmented Dickey-Fuller test statistic -5.329513 0.0006
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
Null Hypothesis: D(LNRER) has a unit root
Exogenous: Nene
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -5.029328 0.0000
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
Null Hypothesis: D(LNRMS) has a unit root Null Hypothesis: D(LNRMS) has a unit root
Exogenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based cn SIC, maxlag=9) Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.” t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -4.134449 0.0027 Augmented Dickey-Fuller test statistic -4.456653 0.0061
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.252879
5% level -2.948404 5% level -3.548490
10% level -2.612874 10% level -3.207094
Null Hypothesis: D(LNRMS) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.924866 0.0003
Test critical values: 1% level -2.632688
5% level -1.850687
10% level -1.611059
Null Hypothesis: D(LNROP) has a unit root Null Hypothesis: D(LNROP) has a unit root
Exegenous: Constant Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
t-Statistic Prob.” t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.615476 0.0000 Augmented Dickey-Fuller test statistic -5.589284 0.0003
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
Null Hypothesis: D(LNROP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.697812 0.0000
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
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Null Hypothesis: D(LNRGDP) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNRGDP) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.”

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.836669  0.0058  phijllips-Perron test statistic -3.747800  0.0320
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
Null Hypothesis: D(LNRGDP) has a unit root

Exogenous: None

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.”

Phillips-Perron test statistic

-3.311502 0.0016

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

-2.632688
-1.950687
-1.611059

Null Hypothesis: D(LNRK) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNRK) has a unit rect

Exogenous: Constant, Linear Trend

Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.”

Adj. t-Stat Prob.”

Phillips-Perron test statistic -4.754769 0.0005 _Phillips-Perron test statistic -5.274009 0.0007
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644

5% level -2.948404 5% level -3.544284

10% level -2.612874 10% level -3.204699

Null Hypothesis: D(LNRK) has a unit root

Exogenous: None

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.”

Phillips-Perron test statistic

-4.329705 0.0001

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

-2.632688
-1.950687
-1.611059

Null Hypothesis: D(LNL) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNL) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 2 (Newey-\West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Adj. t-Stat Prob.”

Phillips-Perron test statistic -7.378262 0.0000 Phillips-Perron test statistic -7.315113 0.0000
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644

5% level -2.948404 5% level -3.544284

10% level -2.612874 10% level -3.204699

Null Hypothesis: D(LNL) has a unit
Exogenous: None

root

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-4.458110 0.0001

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

-2.632688
-1.950687
-1.611059

Null Hypothesis: D(LNRGCE) has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNRGCE) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 7 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Preb.”

Phillips-Perron test statistic -3.795125 0.0066 _ Phillips-Perron test statistic -3.669863 0.0381
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204699
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Null Hypothesis: D(LNRGCE) has a unit root

Exogenous: None

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.”

Phillips-Perron test statistic

-3.494910 0.0010

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

-2.632688
-1.950687
-1.611059

Null Hypothesis: D(LNRER) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNRER) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Adj. t-Stat Prob.”

Phillips-Perron test statistic -5.333817 0.0001 Phillips-Perron test statistic -5.317105 0.0006
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644
5% level -2.948404 5% level -3.544284
10% level -2.612874 10% level -3.204698
Null Hypothesis: D(LNRER) has a unit root

Exogenous: None

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-5.062765 0.0000

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

-2.632688
-1.950687
-1.611059

Null Hypothesis: D(LNRMS) has a unit root
Exogencus: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNRMS) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Adj. t-Stat Prob.”

Phillips-Perren test statistic -4.094272 0.0030 _ Phillips-Perron test statistic -4.016222 0.0173
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644

5% level -2.948404 5% level -3.544284

10% level -2.612874 10% level -3.204699

Null Hypothesis: D(LNRMS) has a unit root

Exogenous: None

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.818013 0.0004

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

-2.632688
-1.850687
-1.611059

Null Hypothesis: D(LNROP) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(LNROP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.615426  0.0000 Phillips-Perron test statistic -5.589284 0.0003
Test critical values: 1% level -3.632900 Test critical values: 1% level -4.243644

5% level -2.948404 5% level -3.544284

10% level -2.612874 10% level -3.204699

Null Hypothesis: D(LNROP) has a unit root

Exogenous: None

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.”

Phillips-Perron test statistic

-5.697751 0.0000

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

-2.632688
-1.950687
-1.611059
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Date: 07/29/19 Time: 15:02

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments

Trend assumption: Linear deterministic trend

Series: LNRGDP LNRK LNL LNRGCE LNRER LNRMS LNROP
Lags interval (in first differences): 1 to 1

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.™*
None * 0.817598 164.2869 125.6154 0.0000
Atmost 1~ 0.737513 104.7328 95.75366 0.0104
At most 2 0.544171 57.91850 69.81889 0.3048
At most 3 0.317366 30.42115 47.85613 0.6973
At most 4 0.268028 17.05826 29.79707 0.6358
At most 5 0.156968 6.137801 15.49471 0.6792
At most 6 0.004605 0.161559 3.841466 0.6877
Trace test indicates 2 cointegrating eqn(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 (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.™*
None * 0.817598 59.55407 46.23142 0.0012
Atmost 1~ 0.737513 46.81433 40.07757 0.0075
At most 2 0.544171 27.49735 33.87687 0.2377
At most 3 0.317366 13.36289 27.58434 0.8640
At most 4 0.268028 10.92045 21.13162 0.6553
At most 5 0.156968 5.976242 14.26460 0.6163
At most 6 0.004605 0.161559 3.841466 0.6877

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 06/10/19 Time: 12:42

Sample: 1980 2016

Included chservations: 35

Dependent variable: LNRGDP

Dependent variable: LNRK

Ll

Excluded Chi-sq df Prob. Excluded Chi-sq df Prob.
LNRK 5.316268 1 0.0211 LNRGDP 0.262005 1 0.6087
LNL 9.439333 1 0.0021 LNL 0.073681 1 0.7861

LNRGCE 0.148312 1 0.7002 LNRGCE 0.350783 1 0.5537

LNRER 13.60372 1 0.0002 LNRER 1.190788 1 0.2752

LNRMS 10.29288 1 0.0013 LNRMS 0.002072 1 0.9637

LNROP 0.315535 1 0.5743 LNROP 1.563402 1 0.2112

All 25.46230 6 0.0003 All 2.698279 ] 0.8457
Dependent variable: LNL Dependent variable: LNRGCE
Excluded Chi-sq df Prob. Excluded Chi-sq df Prob.
LNRGDP 1.001014 1 0.3171 LNRGDP 0.066827 1 0.7960
LNRK 0.760637 1 0.3831 LNRK 0.012894 1 0.9096
LNRGCE 0.482351 1 0.4874 LNL 0.764806 1 0.3818
LNRER 0.087119 1 0.7679 LNRER 0.012803 1 0.91086
LNRMS 0.455364 1 0.4998 LNRMS 0.039626 1 0.8422
LNROP 0.017636 1 0.8944 LNROP 0.030079 1 0.8623
All 2.072091 6 0.8130 All 1.252161 6 0.9742
Dependent variable: LNRER Dependent variable: LNRMS
Excluded Chi-sq df Prob. Excluded Chi-sq df Prob.
LNRGDP 6.398742 1 0.0114 LNRGDP 1.977580 1 0.1596
LNRK 1.682127 1 0.1846 LNRK 3.686609 1 0.0548
LNL 0.213571 1 0.6440 LNL 0.013904 1 0.9061
LNRGCE 1.496309 1 0.2212 LNRGCE 0.233993 1 0.6286
LNRMS 1.839356 1 0.1750 LNRER 0.364608 1 0.5460
LNROP 1.418635 1 0.2336 LNROP 8.67E-05 1 0.9926
All 7.055272 6 0.3158 All 8.300320 6 0.2168
Dependent variable: LNROP
Excluded Chi-sq df Prob.
LNRGDP 0.026848 1 0.8698
LNRK 0.412150 1 0.5208
LNL 4.825376 1 0.0280
LNRGCE 0.462318 1 0.4965
LNRER 0.268502 1 0.6043
LNRMS 2.190538 1 0.1388
All 6.516957 6 0.3678
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Vector Error Correction Estimates

Date: 06/10/19 Time: 12:58

Sample (adjusted): 1982 2016

Included observations: 35 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating EQ: CointEql

LNRGDP(-1) 1.000000

LNRK(-1) -0.123740
(0.02487)
[-4.97563]

LNL(-1) -0.394423
(0.02669)
[-14.7784]

LNRGCE(-1) 0.089163
(0.01961)
[ 4.54677)

LNRER(-1) -0.124520
(0.01239)
[-10.0518]

LNRMS(-1) -0.227023
(0.01072)
[-21.1826]

LNROP(-1) -0.022506
(0.00709)
[-3.17402]

C -4.976861

Error Correction:  D(LNRGDP)  D(LNRK) D(LNL) D(LNRGCE) D(LNRER) D(LNRMS) D(LNROP)

CointEql -0.523578  0.723893  -0.183475  -0.892324  -0.179461  1.195076  -5.556465
(0.18662)  (1.08372)  (0.41622)  (1.02684)  (1.25498)  (1.36735)  (2.72375)
[-2.80565] [0.66797] [-0.44081] [-0.86900]  [-0.14300] [0.87401]  [-2.04001]

D(LNRGDP(-1)) 0536732  -1.115332  0.845086  0.188688  -2.693736  0.321127  1.993859
(0.17893)  (1.03912)  (0.39909)  (0.98458)  (1.20333)  (1.31108)  (2.61164)
[2.99960] [-1.07334] [2.11753] [0.19164] [-2.23857] [0.24493] [0.76345]

D(LNRK(-1)) -0.123685  0.440394  -0.118099  -0.006784  0.017493  -0.116868  -0.506813
(0.05400)  (0.31359)  (0.12044)  (0.29713)  (0.36314)  (0.39566)  (0.78814)
[-2.29052] [1.40439] [-0.98059] [-0.02283] [0.04817] [-0.29538]  [-0.64305]

D(LNL(-1)) 0.066489  0.523453  -0.344585  -0.468297  -0.771708  0.874129  -0.490548
(0.10959)  (0.63643)  (0.24443)  (0.60302)  (0.73700)  (0.80299)  (1.59955)
[0.60670] [0.82249] [-1.40975] [-0.77658]  [-1.04709] [1.08859]  [-0.30668]

D(LNRGCE(-1)) 0.022496  0.041577  0.059382  0.260951  -0.631914  0.291603  -1.000201
(0.05824)  (0.33822)  (0.12990)  (0.32047)  (0.39167)  (0.42674)  (0.85005)
[0.38626] [0.12293] [0.45714] [0.81428] [-1.61340] [0.68333] [-1.17664]

D(LNRER(-1)) 0.059342  0.230414  -0.069524  -0.146008  -0.223328  0.213816  -0.366123
(0.04315)  (0.25056)  (0.09623)  (0.23741)  (0.29016)  (0.31614)  (0.62975)
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[1.37535] [ 0.91958] [-0.72245] [-0.61500] [-0.76967] [0.67633] [-0.58138]

D(LNRMS(-1)) 0.043477 0.334429 -0.096781 -0.152440 0.208167 0.514475 -0.268412

(0.04137) (0.24025) (0.09227) (0.22764) (0.27822) (0.30313) (0.60382)

[ 1.05092] [ 1.39200] [-1.04887] [-0.66966] [0.74822] [1.69722] [-0.44452]

D(LNROP(-1)) -0.018791 0.205992 -0.015312 -0.010175 0.032567 0.107856 -0.305479

(0.02211) (0.12841) (0.04932) (0.12167) (0.14871) (0.16202) (0.32274)

[-0.84981] [ 1.60415] [-0.31046] [-0.08362] [ 0.21900] [ 0.66570] [-0.94651]

C 0.010407 0.011484 0.030235 0.050177 0.162828 -0.036200 0.034745

(0.00820) (0.04762) (0.01829) (0.04512) (0.05515) (0.06009) (0.11969)

[ 1.26908] [0.24113] [1.65302] [1.11198] [ 2.95249] [-0.60246] [ 0.29029]

R-squared 0.584427 0.160861 0.269639 0.171175 0.295801 0.186762 0.223006

Adj. R-squared 0.456559 -0.097335 0.044913 -0.083848 0.079125 -0.063466 -0.016069

Sum sq. resids 0.007864 0.265214 0.039121 0.238104 0.355659 0.422202 1.675297

S.E. equation 0.017392 0.100998 0.038790 0.095697 0.116958 0.127431 0.253840

F-statistic 4.570531 0.623019 1.199857 0.671214 1.365174 0.746368 0.932787

Log likelihood 97.35085 35.78209 69.27509 37.66907 30.64694 27.64549 3.525907

Akaike AIC -5.048620 -1.530405 -3.444291 -1.638232 -1.236968 -1.065457 0.312805

Schwarz SC -4.648673 -1.130458 -3.044344 -1.238286 -0.837021 -0.665510 0.712752

Mean dependent 0.028386 0.035945 0.034130 0.037849 0.035823 0.037842 -0.005186

S.D. dependent 0.023592 0.096414 0.039691 0.091921 0.121879 0.123570 0.251824
Determinant resid covariance (dof adj.) 7.93E-18
Determinant resid covariance 9.89E-19
Log likelihood 377.8594
Akaike information criterion -17.59197
Schwarz criterion -14.48127

Number of coefficients 70
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 1.206801 Prob. F(1,25) 0.2824

Obs*R-squared 1611721 Prob. Chi-Square(1) 0.2043

Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.942237 Prob. F(2,24) 0.4037
Obs*R-squared 2.548115 Prob. Chi-Square(2) 0.2797
Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

F-statistic 0.781630 Prob. F(14,20) 0.6770
Obs*R-squared 12.37763 Prob. Chi-Square(14) 0.5760
Scaled explained SS 5.076947 Prob. Chi-Square(14) 0.9847

-0.02

0.00 0.01 0.02 0.03

-0.01 0.04

Series: Residuals
Sample 1982 2016
Observations 35
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Mean 7.42e-17
Median -0.000177
Maximum 0.036309
Minimum -0.029635
Std. Dev. 0.015209
Skewness 0.051254
Kurtosis 2.486567
Jarque-Bera  0.399759
Probability 0.818829
)An.al\
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Correlogram of RESID_LNRGDP

Date: 06/10/19 Time: 13:15

Sample: 1980 2016

Included observations: 35

Correlogram of RESID_LNRK

Date: 06/10/19 Time: 13:16
Sample: 1980 2016
Included observations: 35

aalll

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
g o g o 1-0.121 -0.121 0.5610 0.454 [ o 1 -0.068 -0.068 0.1765 0.674
AN [ 2 0.223 0.212 2.5189 0.284 [ | [ 2 -0.219 -0.225 2.0671 0.356
g o g o 3 -0.138 -0.096 3.2873 0.349 [ g 3 0.130 0.101 2.7460 0.432
g o = 4 -0.181 -0.266 4.6491 0.325 g o [ 4 -0.127 -0.171 3.4243 0.488
[ [ 5 0.112 0.141 5.1865 0.394 ! ! g 5 0.028 0.070 3.4576 0.630
g o ! ! 6 -0.117 -0.010 5.8009 0.446 o En [ 6 0.243 0.182 6.1031 0.412
L E [ 7 0.282 0.177 9.4906 0.219 [ [ 7 0.057 0.148 6.2512 0.511
[ g o 8 -0.135 -0.101 10.370 0.240 [ g 8 -0.156 -0.089 7.4229 0.492
! ! g 9 0.025 -0.081 10.402 0.319 ! ! ! ! 9 0.006 0.004 7.4245 0.593
g o ! ! 10 -0.069 0.004 10.652 0.385 [ g o 10 -0.074 -0.118 7.7100 0.657
! ! [ 11 0.027 0.141 10.690 0.470 [ S [ 11 0.128 0.170 8.5888 0.660
[ /= 12 -0.217 -0.365 13.352 0.344 [ ! ! 12 0.113 -0.001 9.3111 0.676

Correlogram of RESID_LNL Correlogram of RESID_LNRGCE
Date: 06/10/19 Time: 13:18 Date: 06/10/19 Time: 13:20
Sample: 1980 2016 Sample: 1980 2016
Included observations: 35 Included observations: 35

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| 1 1 | 1 0.027 0.027 0.0271 0.889 | | 1 1 1 0.029 0.029 0.0330 0.856
I ! 1 | 2 -0.037 -0.038 0.0819 0.960 g = 2 -0.257 -0.258 2.6283 0.269
g o g 3 -0.111 -0.10% 0.5830 0.900 [ g 3 -0.178 -0.172 3.9082 0.272
[ [ 4 0.108 0.114 1.0745 0.898 ! ! ! ! 4 0.027 -0.037 3.9369 0.415
[ [ 5 -0.162 -0.181 2.2031 0.820 [ [ 5 0.150 0.067 4.9104 0427
[ g oo 6 -0.076 -0.069 2.4598 0.873 | | 1 1 6 0.021 -0.010 4.9303 0.553
[ [ 7 -0.186 -0.179 4.0560 0.773 g o g oo 7 -0.143 -0.100 5.8758 0.554
[ [ 8 -0.171 -0.23% 5.4633 0.707 g [ 8 -0.102 -0.073 6.3746 0605
I ! 1 | 9 0.017 0.024 54783 0.791 ! I ! 1 9 0.023 -0.035 6.4018 0.699
! ! [ 10 -0.016 -0.121 5.4818 0.856 [ ! ! 10 0.121 0.038 7.1581 0.710
[ [T 11 0.105 0.081 6.0884 0.867 g o [ 11 -0.116 -0.165 7.8791 0.724
[ ! ! 12 0.065 0.038 6.3286 0.889 ! ! [ 12 0.028 0.090 7.9266 0.791

Correlogram of RESID_LNRER Correlogram of RESID__LNRMS
Date: 06/10/19 Time: 13:22 Date: 06/10/19 Time: 13:35
Sample: 1980 2016 Sample: 1980 2016
Included observations: 35 Included observations: 35
Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
I I 1 1 1 0.028 0.029 0.0321 0.858 [ g 1 0.083 0.083 0.2645 0.807
[ =g 2 -0.237 -0.238 2.2439 0.326 —_ = o 2 -0.328 -0.338 4.4966 0.108
g g oo 3 -0.089 -0.078 2.5638 0.464 g | 1 3 -0.081 0.005 4.6454 0.200
g o g 4 -0.112 -0.175 3.0837 0.544 g o = 4 -0.131 -0.268 5.3646 0.252
! ! g oo 5 -0.055 -0.101 3.2150 0.667 1 | | 1 5 -0.020 0.003 5.3824 0.371
oEn [ 6 0.177 0.108 4.6097 0.595 [ [ . 6 0.092 -0.059 5.7618 0.450
Lo g 7 -0.094 -0.177 5.0154 0.658 1 | | 1 7 0.026 0.002 5.7935 0.564
| | [T 8 0.026 0.082 5.0474 0.752 ! | | ! 8 0.039 0.025 5.8679 0.662
| | g 9 0.015 -0.060 5.0583 0.829 ! ! ! ! 9 -0.013 -0.023 5.8757 0.752
I I [ 10 0.011 0.055 5.0648 0.887 [ I ! 10 -0.075 -0.032 6.1645 0.801
I I ! ! 11 -0.005 -0.013 5.0664 0.928 [ [ 11 0.195 0.244 8.2073 0.695
I I ! ! 12 -0.003 -0.025 5.0668 0.956 [ I ! 12 0.055 -0.024 8.3767 0.755
Correlogram of RESID_LNROP
Date: 06/10/19 Time: 13:25
Sample: 1880 2016
Included observations: 35
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
! ! ! ! 1 0.041 0.041 0.0629 0.802
! ! [ 2 -0.041 -0.043 0.1287 0.938
| | | ! 3 -0.037 -0.033 0.1834 0.980
g o g oo 4 -0.133 -0.133 0.8242 0.921
g g oo 5 -0.093 -0.088 1.2992 0.935
[ [ 6 0.172 0.170 2.6214 0.855
! ! ! ! 7 0.008 -0.020 2.6254 0.917
[T [T 8 0.075 0.070 2.8984 0.941
| | | ! 9 0.028 0.010 2.9381 0.967
[ ! ! 10 -0.046 -0.008 3.0489 0.980
g [T 11 -0.094 -0.059 3.5210 0.982
[ o 12 0.127 0.127 4.4250 0.974
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