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Abstract:

The study aims at analyzing and measuring the impact of the agricultural

sector on economic growth in Algeria during the period 1990-2020. That is through
its contribution to supporting economic growth, achieving food security, and
knowing the influence of the most important economic variables that affect it by
highlighting the applied statistical tools.
The most important results that can be drawn in this regard are that the contribution
of agricultural growth has maintained an upward trend with the price index
abolition. Also, the agricultural sector has a key and positive role in bringing about
the process of economic growth, that is, there is an effectof agricultural exports,
imports and capital on economic growth in the short and long term. However, the
effect of the arable area, the size of the labor force and agricultural production on
thegross domestic productis limited only in the long term.

Key words: agriculture, economic growth, Algerian agricultural sector,
econometric modeling (VECM and ARDL).
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578-583.
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" Cochet, H., 2012. The systeme agraire concept in francophone peasant studies. Geoforum 43, 128 —136.

* Mazoyer, M., and 1. Roudart, A history of world agriculture from Neolithic age to the current crisis,
Earthscan, London, 2006, p:528.

3 Hubert Cochet, The systeme agraire concept in francophone peasant studies, available at SciVerse

ScienceDirect, Geoforum 43 2012 128-136, p:133.
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' Cochet, H., Devienne, S.,. Fonctionnement et performances économiques des systémes de
production agricole: une démarche a I’échelle régionale. Cahiers Agricultures 15 (6), 20006,
p:578-583.

* Jandré Jansen van Rensburg, SKILLS DEVELOPMENT IN THE AGRICULTURAL SECTOR: A
MULTIPLE CASE STUDY APPROACH, Thesis presented in partial fulfilment of the requirements for the
degree of Master of Commerce , the Faculty of Economic and Management Sciences , Stellenbosch
University, April 2014, p:09.
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% Jandré Jansen van Rensburg, SKILLS DEVELOPMENT IN THE AGRICULTURAL SECTOR: A
MULTIPLE CASE STUDY APPROACH, op cit, p.p:10-11.
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" JUILLARD (E.), Géographie rurale francaise. Tableaux récents (1957-1963) et tendances nouvelles,
Etudes rurales, n°13-14,1964, pp. 46-70.

> CLAVAL (P.) , L'étude de I'habitat rural et les Congrés internationaux de géographie. In : La
Géographie a travers un siécle de congrés internationaux, Union Géographique Internationale, 1972, pp.
131-147.

3 George Pierre. , La campagne. Le fait rural @ travers le monde L. C. Dans Population 1956, n :3 (Vol.
11), p 575.

* MOINDROT Cl., « Les systémes agraires », in Encyclopédie de géographie (sous la dir. d’A. Bailly, R.
Ferras et D. Pumain), Economica, 1995, pp. 445-470.
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Scource : Omar BESSAOUD, Rapport de synthése sur I’agriculture en
Algérie, JANVIER 2019, p 65.
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https://agriculture.gouv.fr/algerie date de parcourir le 20/11/2019.
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Source: Ministére de l'agriculture, du développement rural et de la péche, réunions
nationales de l'agriculture, available on site
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* Dickey, D., & Fuller, W. Distribution of the Estimators for Autoregressive Time Series with a Unit
Root. Journal of the American Statistical Association , 74(366), (1979). pp. 427-431

* Dickey, D., & Fuller, W. Likelihood Ratio Statistics for Autoregressive Time Series with a Unit Root.
Econometrica ,49(4), (1981). pp. 1057-1072.
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3 Régrs Bourbonnais, Econmetrie, Dunod, 9™¢Edition Paris, 2015, p 249.
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1 M.Hashem Pesaran, Yongcheol Shin and Richard J.Smith, Bounds testing approaches to the analysis of
level relationships, Journal of applied econometrics, 2001, p 289-326.

2 Liu, M.-L.; Ji, Q.; Fan, Y. How does oil market uncertainty interact with other markets? An empirical
analysis of implied volatility index. Energy 2013, ,pp : 860-868.
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4 Alaaeddin A.Al-Tarawneh, Ghazi I.Al -Assaf,Trade openness and real investment in Jordan : An ARDL
Bound testing approach, Jordan journal of economic sciences, Vol01, N°01,2014, p08.

5 Emeka Nkoro and Aham Kelvin Uko, Autoregressive Distributed Lag (ARDL)cointegration

technique:application and interpretation, journal of Statistical and Econometric Methods, vol.5, no.4, ,(
2016), pp: 1792-6939.
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At most 1 * 161.8163 95.75366 0.0000 At most 1 ** 52.25247 40.07757 0.0014
At most 2 * 109.5638 69.81889 0.0000 At most 2 ** 37.63328 33.87687 0.0170
At most 3 * 71.93056 47.85613 0.0001 At most 3 ** 32.19859 27.58434 0.0118
At most 4 * 39.73197 29.79707 0.0026 At most 4 ** 23.93435 21.13162 0.0196
At most 5 * 15.79762 15.49471 0.0450 At most 5 11.63514 14.26460 0.1251
At most 6 * 4.162482 3.841466 0.0413 At most 6 ** 4.162482 3.841466 0.0413

Eviews10 gl plusuealy ComUl 3lus] o0 - jiaaal)

t Harris R.ILD.( 1995),

London, , P 22.

Cintegration Analysis in Econometric Modelling, First edition, Printice Hall,

2 Régis Bourbonnais, op cite, P: 281.
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.(Maximal Eigen value Test ) J addt (%05
Sl Johansen e Ghasla~yl olgdl p Sradl Ll L) bl 25 ag
WY Bl o SV Asb Wil (Sl 7 3gmmy JWLy (Wlax] Y1 2 Trace Test
slal) ) (3 aad) ean o das ¥ ol OF gm0 cgslaBV gl 5 Dl
sEngel —Granger ggv albsual bsdl povas pige pii oW k)
UECM:
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B 398 puit LoV il e o 065 Wl sda Aanly Uadl emnad 358 5 O)
LSl U5 agy (OLSy apldl aall @l bl davlyy Lokl sl e 2515l
o paa) aomly I3g P=3 0 VAR 230d P=1 G0y clla] 358 plaszal mo. Sl
W) emnad 358 iy o (dgadl Slpine o St oSS 3509 0 SN iy U1 2
2 g ) ) (3 B o) J g bl el Ol o il Gl s @) S
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GDP=Cy+C, PAG+C,LAN+C3LAB+C,CAP+CsEXAGRI+C4,IMAGRI+¢, ....(4.18)
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(GDP) sl paned! J S it oS0 jlast Jyghall oY) gy il 3= 4): o8y Jguond)

Variable | Coefficient Std-Error t-Statistic Prob

C 0.062483 0.031637 1.975026%** 0.0670

PAG 0.203504 0.163704 1.243120 0.2329

LAN 1.719528 2.453200 0.700933 0.4941

CAP -0.372513 0.159353 -2.337660** 0.0337

LAB 0.279290 0.163838 1.704668 0.1089

EXAGRI 0.088446 0.057226 0.147590%** 0.0846

IMAGRI -0.282468 0.071813 -3.933386* 0.0013

R? =0.77 S.E =0.078 SSR=0.091 DW=2.02

Log - Likelih =42.39 AIC=-1.95 SC=-1.29 F — Stat=3. 949

Eviews10 gl y plisuealy (&l 3lus] o: pdaall
0 10 s Lgmaderk (V05 s Lgmadx (Y01 Wi dygnek
O plldll (3 Sud ) Sld) ks (3 z3sed) 358y 835 e ABL) ASLam Y Sl (s
3 ol O @l 3lay « R2 =0.77 Jasd) ol Jolas Gad il o ¢ Lislall =
A B il O plas 3 SWL e Y0 77 s W e (@il §eill ol
et LoV iyl e sllax 1 U BLEYI S oy ¥ aT ) W o LS L)
s LS ellax Y1y b 313 B3 3gmmg pde Jo dila>] N> 2 s DW=2.02 e Llad
oS8 QU (g OT () ol dlan oo dygime B3 agmy o B =3.94 00 igtan) 20
A 3 ST elad ol JUE (3 ade slaze)
G o) sl 308 iy sl Biladly ol sl ) Wil oY1 2hsb e Lid An
(€ t=ECT =I0)) *epmdl ne sa Y1 Lsb ~3g0l) Sl 2l 0F 0 LSS
S g i Ul e 358 i oS QUL coliad) G S BT gy ot U
AT OSSS axbloy radll Y1 (@ g3l gl e ST ¢ lail)
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A(GDPy) = agtXizg ayiA(GDP_i)+ Yo i A(PAG,_;)+

+ Zl 0 a3LA(LANt l) + Zl =0 a4LA(CAPt l)

+ Zl 0 aSLA(LABt l) + Zl 0 a6lA(EXAGRIt l)

+ 20 @7iAUMAGRI_;)+A ECT,_;+&;
ECT,_;= e;_1=GDP,_y=GDPy................cc....... (4.19).

Us= e Se Engel-Granger qgue g3y ool (o) memas 398 22k OF (e 58 LS
Jisb mn alen 1Sy eadll cdll Jo oolasV) el adl ST plld) W) S s

(AGDP): adt ol lasdh) eoenas z3905 gk gils: (4= 4) o3y Jgitond!

Variable Coefficient Std-Error t-Statistic Prob
C 0.050340 0.047984 1.049107 0.3119
D(GDP(-1)) 0.478450 0.250698 1.908472% %% 0.0770
DLAB -0.029339 0.078165 -0.375345 0.7130
DEXAGRI 0.174094 0.062298 2.794534 %% 0.0143
DIMAGRI 0.264082 0.127459 2.071893%%x* 0.0572
DCAP -0.403994 0.157110 -2.571414%x* 0.0222
DLAN 0.354818 2.004240 0.177034 0.8620
DPAG -0.249453 0.204357 -1.220669 0.2424
D(LAB(-1)) -0.062238 0.083035 -0.749544 0.4659
D(EXAGRI(-1)) 0.002830 0.062132 0.045549 0.9643
D(IMAGRI(-1)) -0.311050 0.182774 -1.701827 0.1109
D(CAP(-1)) -0.160346 0.186650 -0.859073 0.4048
D(LAN(-1)) 5.006225 3.142463 1.593090 0.1335
D(PAG(-1)) -0.061006 0.226216 -0.269679 0.7913
ECT(-1) -0.479775 0.206541 -2.322911%x* 0.0358
R? =0.63 S.E =0.102 SSR=0.148 DW= 1.75
Log - Likelih =35.33 AIC=-140 SC=-0.69 F — Stat=1.718

Eviews 10 wbrz e slaxeWL EUlslis] oo 0yl
%10 Yo Ay simakkk (%5 dic Ay ginakk
5089 =3sedl e B350 e J U (0,63 ol i) ales e OF oDl Jgad) p mian

i) o) daly eedl il e S pladll ud Y o) 28 e
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: UECM wioll g ool moenas £3400 plibsinly losd) moeas #3500 g 10U
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2 bl e 2358 pltseanl ol (isled) 13 Granger-Engel gl fa »T g
Gty sls 3 fshally el bl e Z3gadl dlee i e goky ) (UECMuaal
LS 0sSS axloy
AGDP; = agotXi=1 @oiAGDP_i)t Xio a1 APAG) —; + Xizo @2iALAN) ¢ —;
+ Nico A3iA(CAP) i+ Xizo AuiAMLAB) i+ Xizo a5 AEXAGRI )

+ Y™ ag;AUMAGRI),_; +\o GDP,_; +)q PAG,_1+ Ly LAN,_,
+hg CAP,_y +hy LAB,_{ +)hs EXAGRI,_, +hs IMAGRI,_, +¢,

AU g Bl Z3sedl e Y1 Al e sl (S6 LS

180



(2020-1990) jlpht B eolady) ot o M pladll Ll Latyldl :agl J1 fuadl

GDPt:b0+b1PAGt+b2LANt+b3 CAPt+b4LABt+b5EXAGRIt
+bg IMAGRI,

Of ot s
_ (%00 p = ﬁ) :(k) :(%_3) :(M)
bo (xo)’bl (xo’bz xo’b?’ xo’b‘* ro/’
=(52)-e=(32)
b5 (}\10 9b6 ?\‘0)
(35 Sl St ST sgemg e STy Gl Blem Ll i s Monal LS

) il Slhad) Lo oalas¥) sadl gane L die Lagb el LS ey e gisdl (o
5wy pde o A aaddl Bs b (b (3 slal Ol (g Mll (B alax] Ll 23y

:L“gf Sia JA&
F(GDP/PAG LAN CAP LAB EXAGRIIMAGRI) = Ho=A1=A;=.... % = 0. .4.(D).
F(GDP/PAG LAN,CAP LAB,EXAGRI,IMAGRI) = Hi#A#ho#.. ... #he#0...... (4.21).

UECM il i Wl s 2350 3lad) oolpadll csnd(Wald Testy las el dasy
U sl e Lles

sl slwit) 035 <ol 34r Statistic-F (Pesaran) J i gl ol (5= 4):03) Jauonl)

P=0.100 P=0.050
k Lower Upper Lower Upper
bounds 1(0) bounds I(1) bounds 1(0) | bounds I(1)
6 2.27 3.28 2.88 3.99

F- Statistic(Wald Test):
Fy(GDP/PAG,LAN,CAP,LAB,EXAGRIIMAGRI)= 8.46*

Source: H. Pesaran, et al (2001), Table CI (iii): Case III: unrestricted intercept and trend
(Seven regressors, k=7). http://onlinelibrary.wiley.com/doi/10.1002/jae.616/full. date to
browse the20/02/2021.

(K=0) i Slpane 22 Pesaran J doustl i bl Ll e 52 (F) 2l 3l

J w\ QT b}b Eo (.fw\ oL;:‘}“ Q)J C,.:U S4>9

F(GDP/PAG,LAN,CAP,LAB,EXAGRILIMAGRI)=8.46*
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«(3.99) %05 tygime die Waud) il JoW AL) jpldy Gygine I3 (b gl Zhgedld Bl
dooesr Al 2ol Jody i) winiie G Bt WSS sgmy pdny pial B 2 o
P Jgd) (3 lly il s odnal (S aney L m3sedl Sl (Dt LSS

(A (GDP)) g pinedl UECM s b lasdd) eoess 3505 ol gl (6= 4): o3 Jud!

Variable ‘ Coefficient Std-Error t-Statistic Prob
C 36.74787 36.31846 1.011824 0.3381
DLAB -0.117784 0.074509 -1.580799 0.1484
DEXAGRI 0.156631 0.054456 2.876315%* 0.0183
DIMAGRI 0.235029 0.120375 1.952482% %% 0.0826
DCAP -0.360447 0.167940 -2.146291 0.0604
DLAN -5.004920 2.696821 -1.855859%*x* 0.0964
DPAG -0.171154 0.257426 -0.664868 0.5228
D(LAB(-1)) -0.124934 0.072706 -1.718348 0.1199
D(EXAGRI(-1)) -0.042023 0.057330 -0.733002 0.4822
D(IMAGRI(-1)) -0.063736 0.148705 -0.428608 0.6783
D(CAP(-1)) -0.492140 0.181004 -2.718939% % 0.0236
D(LAN(-1)) 5.879482 3.771095 1.559092 0.1534
D(PAG(-1)) -0.038734 0.196620 -0.197002 0.8482
GDP(-1)* -0.374961 0.164257 -2.282766%* 0.0483
LAB(-1) 0.072408 0.067896 1.066452 0.3140
EXAGRI(-1) 0.258885 0.108409 2.388031** 0.0407
IMAGRI(-1) 0.023441 0.311985 0.075134 0.9418
CAP(-1) 0.474750 0.243613 1.948784 %% 0.0831
LAN(-1) -3.730607 4277528 -0.872141 0.4058
PAG(-1) 0.058520 0.112369 0.520780 0.6151

R? =0.90 S.E =0.063 SSR=0.036 DW= 1.80
Log - Likelih =55.68 AIC=-2.46 SC =1-.51 F —Stat =4.76

L9%10 die A giaakkk (045 e Ay giaakk

Eviews.10 cAUJ.g e\.bwb Ut sl oA :)-\—.ﬁaj\

GDP=98.0045+0.1560PAG — 9.9493LAN+0.1931LAB+1.2661CAP+0.6904EXAGRI+0.0625IMAGRI

(1.011824) (0.520780) (-0.872141) (1.066452) (1.948784%+%) (2.388031%%)  (0.075134)
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GDPt=C0+C1AGRIVt+C2 AGTt+C3 ICAPt‘l'gt ............. (4.22)
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Augmented Dickey Fuller J x40 il o ol 5 alad) o2V Jolas & gins pike 1] pis 4
Sl gotnd ¥ AL s (39 A 3 gell baib ol o cully pladl oV Bygias Lasls adlacll
L) ) 2l
et Z3g0dl jlat 1
& Al BN iy ¢l ll bl daall LSl (05Kl dgb a1 jlasd sl o) Ay
2o 05l s Rl J2 olpanel) gl fdl 0F sy ¢ el g ead) pl
ayakl ol e [y 5 IOy a5 e alelSan LT 6T (JaV1 G401 5 (sqnadl oo aili ol
J2 ot 055 OF (e g i Lagmg 4 Ly 11 ozt S (%010 905 01
W LW B dsl e of [0y oY1 Walgins die I3 O elonn g 2501 o 2halSC00 2l
(ARDL) 2l il azll olgmiall 3101 Ju£Y1 30l O gznes oW s ey (1)
el Olrll B By s i ga
s LA B o) WG
e o gl S sl el m3sad) im0 b V) Ol i pn
WS a3l Lol inally oolasl sadl
GDP,=Cy+C;AGRIV+C, AGT+C3 ICAP+4............. (4.23)
Al @ el aed o ol e ol e
el sl s o =1
By sllas] 378 39y (T (2 spmld s gl ) sl 3 0L (8- 4y Jyad o
& AIC) LTy SCyj, 165 (HQ)epsS™ 0l s v 2yl izl UL
ad Bl e

A Sl L wils 8- 4 Joudt

Log | LOGL LR FPE AIC SC HQ
0 39.22295 NA 1.04¢-06 -2.429169 2240576 | -2.370104
1 110.0245 117.1887 2.40e-08 -6.208584 | -5.265622* | -5.913260
2 131.3851 | 29.46296% 1.78¢-08% | -6.578284* | -4.880952 | -6.046701%
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risygalt sl Sl SN Hlouil S il S jlel =2
gy Lil e Ll s 2308 b 3 =Y dsb B ey aSTW T
QU Jsd) 3 asl) el e Jsadt o ARDLOSLLY

Bgod) jlat il 19 — 4 gud)

Text statistic Value K
f- statistic 6.188576 3
Critical value bounds
Significance sy o e ad
10% 2.37 32
%5 2.79 3.67
%?2.5 3.15 4.08
%1 3.65 4.66

Eviews 10 wbrz Lo slaxeVL EUlslis] e 0yl
ST 29 (6.188576) oy (F) astax aed 06 (9 - 4y bl ULy ] sl
ox e (01902.59%59010) wpme sgnms eV adly @Y1 A e a4 3
b wop Jes of  AAGRIVA (AGT JICAP s GDP (=Y Lok 05 3559
pall Bz 28

ARDL 34 2l ¢ (2001)  Pesaran.et al (1997) Pesaran e staeNU,

P el e

A(GDP) =xy+b;A(GDP,_,) + b,ALOG(AGRIVA,_;) + bsALOG(AGT;_;) + byALOG(ICAP,_,)
—M+X"_; a; LOG(AGRI VA) + X", @, LOG(AGT) + X", a3 LOG(ICAP) + &,

:Jr.gm Z\lgj]o FE) | ﬁ»\.&ﬁ -3
Je Akl enyuiadt 1 10= 4 Jouads

Variable coefficient Std-Error T-statistic Prob
AGRIVA 0.836959 0.036374 23.00998 0.0000
AGT 3.312967 0.814837 4.065802 0.0019
ICAP 0.594749 0.168800 3.523387 0.0048
C -0.106829 1.241354 -0.086058 0.9330

Eviews 10 wlrz e slasVL el slis] e 1 jhaaal!
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iedas cde e Q%g\&\&d\d&gjw\jgtw)u&é%S&wdww&ww
Aol OF ] el 125 o Blias¥l bl oSe el Ak (Wliam| Lgins pd sl ol
%1 5 AGRIVA 5345 0f o (s3B! godl o Lsinng Llg) 55 Sl plladll Lal
Sl Dbl Jams 2y WL skl =31 3% 0.83 4 (slas¥l gad) Jdns 3345 Ul 35
sy Al os 1% 5 AGT sy of o olasl gudl Jo Lsiney Lol2] S5 Ll 54
LIS o) LoV OF Liasl oS ely, shall =31 3 %00 3.31 4 (sslasV suddl Jotas

sl Jame a3l ) oy %01 5 ICAP 555 0f e conlas¥l sodl Lo Lgineg LI S5

sl d bl shaie ae 345 Gzl oday L bl J=31 3 % 0.59 ;5 gstasy

Short Run Coefficients

Variable Coefficient | Std. Error | t-statistic | Prob
D(GDP(-1)) 0.432913 0.145227 2.980932 0.0125
D(GDP(-2)) 0.210714 0.111835 1.884152 0.0862
D(AGRIVA) 0.542476 0.090821 5.973043 0.0001
D(AGRIVAC(-1)) -0.383625 0.143889 | -2.666111 0.0219
D(AGT) 0.760453 0.329088 2.310789 0.0412
D(AGT(-1)) -1.132945 0.454353 | -2.493533 0.0298
D(AGT(-2)) -1.275018 0.375543 | -3.395130 0.0060
D(ICAP) -0.484409 0.072789 | -6.654933 0.0000
D(CAP(-1)) -1.041510 0.201636 | -5.165307 0.0003
D(ICAP(-2)) -0.545776 0.187438 | -2.911768 0.0141
D(ICAP(-3)) -0.545490 0.144196 | -3.782990 0.0030
CointEq(-1)* -1.257252 0.193550 | -6.495755 0.0000
R-Squared 0.876277 | Mean dependent var 0.047192
Adjusted R-Squared 0.785547 | S.D dependent var 0.124591
S.E of regression 0.057697 | Akaike info criterion -2.566120
Sum squared resid 0.049934 | Schwarz criterion -1.990192
Log Likelihood 46.64262 | Hannan-Quinn criter -2.394866
Durbin-Watson stat 1.786320
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.709801 Prob. F(2,9) 0.5173

Obs*R-squared 3.678573 Prob. Chi-Square(2) 0.1589
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Heteroskedasticity Test: ARCH

F-statistic 0.163654 Prob. F(1,24) 0.6894

Obs*R-squared 0.176091 Prob. Chi-Square(1) 0.6748
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’ Series: Residusls
10 4 Sample 1994 2020

Chbservations 27

g |
Mean 3.11e-15

B Median 0.00&821
Mazimum 0.116849

4 4 Minimum 0118728
Std. Dev. 0.043324

2~ Skewness 0182205
Kurtosis 4852758

0

010 40.05 0.0 .05 Q.10 Jarque-Bera  3.177445

Frobability  0.204128
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0% el S % el e Tedoiiahaus Tl 284110
MacKinnon(13%6) one-sided p-values. G leyel 190
*HfacKinnan  1998) one-sided p-values. 10% level 181001
Augmented Dickey-FullerTestEquation R—— N
Dependent Variabie: D(CAP) Augmented Dickey-FulerTest Equaton Wackjnnon 1996 e iddp-aies.
Method: Least Squares Dependert Variatle: D(CAP)
Datg: 04117721 Time:12:13 Method: Lezst Squares
Sampl(adjused; 19832020 Date: 041721 Time:12:4 A i i
- ‘ : 12 ugmentzd Dickey-FulerTest Equation
Included observations: 28 after adjusiments Sample acjusted) 19832020 De%endemvaria?\;n[mlﬂl i
Vaise  Coficknt SoEror Suisic  rop, || oonecosenalons aferadusimers Nehod LeasSqurs.
cL) T Variable Codficent S Emor  bSufisic  Frob, |[DE WW T‘fﬂe-m‘@
DCAPH)) 3% 02766 LGS 02546 Samplesdusted] 1922000
DICAPI-2) 040TE 029385 1584 0130 CARL1) ez OIIBITIE6TIS 00438 N e bseations: 9t aojusmerts
C IEEMA 1G0913 208508 00473 D(GAPL1)) NG 0260 (18T 0240
TRENDC1907) 0000535 Q004776 0424639 0.9019 D(GAPL-D)) (463058 0207658 1506844 01238 ) ‘ .
e { _ C 5108 14437 2147988 (040 Variable Coefficent S Bmor  tShfisic  Prob
R-squared 0541026 Mean dependentvar 0.01358
AdjustedR-squared 0451205 5D, dependentvar 0272453 || Resquared 0540716 Mean dependentvar 0.013158 CAPH) (004415 (D017  (O76R987 04387
SE ofegression 0199987 Akalkeinfo crefon -0.220892 | [ AdjustedR-squared 0483306 5.D.dependentvar 0272453 D(CARH1) Q0T OImm0 AR 00
Sumsquared resid 0919885 Schwarzcriteron QOIT202 || 5 £ ofregression 0195843 Akaikeinfoerteon 0291445 3
Log likelihaod 8083631 Hannan-Quinerter. 0147565 {) oy < yared resi 0920506 Schwarzerierion 2101
Fatastc 6771985 Durbin-Wasanstat —— 2A0787 1 o e BORIZD Hannan-Cumorter 0253254 | Fesquared 0432970 Meandependentvar 0002368
Probf-slatet) — Faatstc Q4% DubinWesonstet 200460 ||AdustedRsqued  D41060 SD.dependentvy  OZTOTHM
Eviews mib, ol 2 o Slan¥l &Ll slase] o 2 sl
EXAGRI il.l.i 03 502 ;01 3.t ADF ji1 —4
E:! H;ﬂgeégznmsﬂgfﬁggg foi NullHypotnesk EXAGRI hesaunf oot Null Hypothesis: EXAGRI hasa nitract
L f i3 (futomatc - basedan 5C, marlageT Sogenis Lorsan Exogenous: None
A0 LENQIN: 3 (AUIOMANC - Dased on alL, maxiad=/| i =T}
LagLengln 0{Automalc- besedonSIC, maageT) Lag Length: 0 (Automatic - based an SIC, maxlag=T)
tStatistic  Prob* .
biste Pl tSulisic  Pob
Augmented Dickey-Fullertest statistic 207783 01582 A R [
Testcritical values: 1% level 4330330 Ugmented Licrey-ruleriest sansic - : ) N
5% level 358757 Testoriicd vales T evel 2500 AugmentedDickey-Fullertest statistic 053148 0361
10% level A0 5% evel 2963072 Testeriticalvalies: 1% level -2544302
10% level 2621007 5% level -1.952473
*Wackinnon 13%6) one-sided p-values. 10% level 8101
*MacKinnon {1996) ong-sided p-valuss.
. o
Augmented Dickey-Fuller Test Equafion Wackinnon 1966 one e p-akes.
Dependent Variable: D{EXAGRI) ) )
Method: Least Souares AugmentedDickey-FulerTest Equafon
Date: D4H7RA Time:12:16 Dependent Variable: D[EXAGRI) Augmented Dickey-FullrTest Equation
Sample (adjusted) 19942020 Method: Least Squares DependentVariablz: DIEXAGRI)
Included observations: 27 after adjusments Date: 04117121 Time: 12:18 Method: Least Squares
Sample (adjusted) 1991 2020 Date Q4T Time 1217
Variabl Coefficient  Std. By {-Etatist Prob. : ; ) L
ananle Oeflici fror ausie o0 M ncluded observations: 30 after adjustments Sampl acjusted) 19912020
EXAGRI(-1) 080301 03RTRM -20TTEM Q002 ) ) - Included observations: 30 after adjusments
DEAGRIL) LIS 0T OGNSl 04197 Variable Coefficient  Std.Emor  t-Statistic  Prob
DEXAGRI-2))  -DOBOTG1 0268323  -0.3126%6 07577 i Varighle Coefficient ~ Std Emor ~ t3tafistic  Prob
D{EXAGRI3)) 0113325 0218254 0519235  (0.6090 D@\GCR\(-U ?g}gg;ﬂg g;ig:;g 1:32;2: gﬁ:ﬁ
¢ 4336054 1501930 2386071  0.0088 . / -
(@TREND("13907) 0080004 0023745 3380285  0.0029 EAAGRIL) Dogied QOIS 0SEME Da
R-squared 0.077943 Mean dependentvar 0.057743
R-squared 0545679 Mean dependentvar 0083803 | AdjustedR-squared 0045012 50, dependentvar 0434153 || R-souared 0008308 Mean dependentvar 0.057749
AdjustedR-squared DA3TEDT 5D, dependentvar 0466294 S E ofregression 042469 Akaikeinfo crterion 1107443 [l AdjustecResouared. -0.008308 50, dependentvar 0434183
SEofegrsson O30 Amkeniocteion 08 amsquaedresd 6040119 Sehwazoern 1200383 [ SE clregression 0435082 Auakemfocrteron 1210138
Lum?qugre res! thwarzcitenon Loglikeihoad 1581164 Hannan-Quinn criter, 1217328 [f Sum squared resid 5511582 Schwarz criterion 1.256805
2l keihood BuBas Honnar.Qumerier - OSBOTB - 2% DubinWasonstt 2249219 [| Log ikeinaad 175297 Hannan-Cumert 125140
Fostaistic 5044560 Durbin-Wasonstat 00741 || st : urtin-as onst - oglelhon . ENNEN-LUAN e :
ProbiF-statistic) 0.003428 MF-Sﬁ&t\StIGI 0135160 Durbin-Watson stat 2480827
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IMAGRIi.Ll 06 505 504 31l ADF i1 -5
Null Hypothesis: IMAGR! has aunitroot Mull Hypothesis: IMAGR hasa unitroot Mull Hypathesis: IMAGR! has a unitrogt
Exogenous: Constant, Linear Trend Exogenous: Constant Exogenous: Nong
Lag Length: 0 (Automatic - based on SIC, maxlag=7) Lag Lenath: 0 {Automatic - based on SIC, maxlag=T) Lag Length: 0 (Automatic - based on 3IC, maxlag=7)
{-Statistic Prob.* {-Statistic Prob.* t-Statistic  Prob?
ted Dickey-Fullertest statistic 2251423 04459 || Augmented Dickey-Fullertest statistic 41088840 07026 ted Dickey-Fullertest statistc 1075% 08227
Testcritical values: 1% level -4.205729 Test critical values 1% level -3670170 o 2k
5% level 3568379 5% lovel 9637 Test critical values: 1% level -2.844302
10% level 22188 ! Shlevel LT3
- 0% vl il 10% leve ABI0RA1
#MacKinnon {1398} one-sided p-values. *MacKinnon (1996) one-sided p-values
“MacKinnen 139) one-sided p-values,
AugmemedD\clke)LFuHerTestEquaﬂon Augmented Dickey-Fuller Test Equaiion
Dependent Varizble: 0 IMAGR) DependentVariable; D{IMAGRI) ugnented Dicke-Fullr Test Equaion
Mefhod: Least Squares Method: Least Squares Dependent Variabiz: D(IMAGRI)
g::p?:f[::dﬂtz;ﬂe?;1221§20 Date: 041721 Time: 12:19 Methodt Least Squares
" . Sample(adjusted). 1981 2020 Date; 04117121 Time: 12:19
Included observations: 30 after adjusiments Intludedobsenvations 30 sker adjustments s:r:p|e[ﬂmu51edl!m1egg1 o
Variable Coefficient  Std.Eor  t-Statistic  Prob. Variabie Cosficert  Std Eor  tSmisic  Prob Included abservations: 30 after adjustments
IMAGRI(-1) 331880 047400 2251423 0037 R Variable Coefiiciemt  Std.Error  #-Stafistic  Prob.
c 257679 1098681 230064 00294 ”“'AGCR”'1-' g Eéﬂii g Egmg ﬁggggg giig;
@TREND(1990°) 0019783 0010172 1944896  0.0623 : IMAGRI{-1) 0005031 0004725 1077595 02801
3 R-sguared 0.041420 Mean dependentvar 0.048085
MvRsgmed OO SDfemdenn  0200(MMSeRsomed 00T SD.dpancenvr o2y | [Rsand O e dpendet - D040
SE ofregression 0208501 Acikenfocitmion  -02223g0||SE ofrearession 0216519 Akaikeinfo crierion 0157533 | [AdustedRsqured 0006236 5. dependentvar 0TI
Sum squared resid 1151358 Schwarzeriterion _0.052250 || Sum squared resid 1312658  Schwarz criterion 20064520 | |5E ofregression 0217978 Akaikeinfo crierion -0.176081
Loglikelihood 5335604 Hannan-Quinn eriter 0477554 | Lo likelihood 4368993 Hannan-Quinn criter. 0.128049 | |Sumsquared resid 1.377917  Schwarzcriterion 0129374
Fstatistic 2556362 Durbin-Wasonstat 2115981 || F-5tatistic 1209867 Durbin-Wafson stat 2429381 | |Log likelhood 3641213 Hannan-Cuinncriter. 0181138
ProbiF-statistic 0096221 ProbiF-statistic) 0.280726 Durbin-Watson stat 2502786
Eviews CALSJ) ol 2 o HlawYL U olae| o Z).L.,al\
LAN il 06 505 504 3l ADF i1 -6
Hul Hypothesis: LAN hasa unitroct Hull Hypothesis: LAN has g unitroct Mol Hypotnesis: LAN has aunitraot
Exagenous: Constant Linear Trend Exogenus Conslant _ Exogenous Nang
Lag Length: 0{Autometic- based on 5IC, maxlag=T) Lag Lengit: D {Automatic- basedon G, mexlageT) Lag Length:0 (Automafic-based on 3IC, maxlag=T)
tofafistic  Probt boteste  Pro? tatistic  Prob?
$“9{“??ted‘”‘T'*#F“”e”f;:"ﬂﬁs}‘c i?;é?ﬁé ] #”gtme:_“”l”'f"e*f“”ﬁ”ﬁilm's:'° 1:%}% U615 Mugmentednicien ettt 2N 085
e P B it e Testortidvates 1% e 25080
0% ere 208 1%l 2800 Fhlee L3RS
10% level 81021
ackinnon (1996) one-sided p-valles. “HgcKinnan {139) anesideel p-values. ) —
WacKinnon (1396) one-sided p-valugs.
Augmented Dickey-FulerTestEquafon ugmented Dickey-Fuler Test Equaton
Dependent Variable: DILAN) Dependent Variabie: D{LAN) hugmented Dickey-FulerTestEquaton
ehod Leest3quares Menod Least Squares Dependent Varatl: LAN)
gﬂ'e ?”T?*tTd‘_me ;f 22020 Dal 047021 Time: 1221 Method LesstSurs
InﬁlcTuljdgthtjlsLlesr:at';bns‘ Wafteradjusments Sampleadjsted 1991 200 Date: 41721 Time: 12:21
| Included observations. 30 after adjusiments Sample (adjusted) 1991 2020
Included observations: 30 after adjustments
Varie Coeficien St6Eror 13elele— Prob Variable Cogficient ~ Std.Error  t-Sfatistic ~ Prob.
) . . Variable Coefficient  St.Eror  Siafistic  Prob
LAN(-) 0643282 0477824 -3617523  0.0012 L) 10 OO NTR 0%
¢ BTEGD SO e 0007 L 1005435 07eRM43  130ATeE 02013
@TREND(990") 0001708 0000520 3286241  0.0028 ' ' ' ! LANI1) 0000534 0000242 24550 0020
Resquared 0057067 Mean dependentvar 0.005369
Resqured ves Wendpentem o) RS Pyl | BT Q001 Ve depencenv OOCGGR
AdjustedResured 0276574 S dependentvar 0011837 | |dustedn-square - L. Qependentvar - dseiRsues D00 3D dependen 1S
SE ofregression 0010153 Akaikeinfa criterion 524742 SE.ufregressmn D.OMT787 Akaikeinfo criterion 5977636 . ' o o '
Smsqurdrsd 00T Scwazieion 61076 [nsqardresd  OO0SRT Schwamorlein  Gapup |[SECEessn - DOVIB Aeakeinhorten 534603
Loglikeiroad BB Haman-Qumerte, 620050 | |Logfikeihoad 66465 Hannan-Qumeder  -So47rsy||umsquredresd D035 Schwamofieon - SSEEEDS
Fstfstc BE4ENT Durin-Wasonstt 1336024 | [Pttt 1BER4 DutineWabonstst 1124010 {Log keood 7734 Hannan-Cumnerter. -5 963567
ProbiF-stste] 0004918 ProbiF-stafisi 020306 Dutin-Nefsonslst -~ 1.117478
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PAG kel 065 05 5 04 z3ul ADF izt =7
Null Hypathesis: PAG hasaunitroot Hull Hypothesis: PAG has aunitroot Null Hypothesis: PAG has & unit root
Exogenaus: Ganstant Linear Trend Exogznous: Cansiant Exogenous: Nong
Lag Length: 3 (Automatic - based on SIC, maxlag=7) LagLength: 1 (Automatic- based on SIC, maxlag=T) Lag Length 3 (Automatic - basedon 3IC, maxlag=T)
t-Statistic Prob* . Stafistc Prob* +Stafistic Probt
AgmentedDckey Aetest sl LGN DATE | | sugmentedicteyFoertestsaisc 2061 024 | |AuomentedDicey ulertetstatete 230544
Testcrifical values: 1% level -4.339330 - — -
5% level 358TET Testcrifical values 1% level 367832 Testcrifical values: 1% level -2853401
10% level 31890 5% level -2967767 5% level -1.953858
10% level -2622988 10% level -1.608571
*WMacKinnon (1996) one-sided p-values.
*MacKinnan(1398) one-sided p-values *Mackinnan(1996) one-sided p-vahues
Augmented Dickey-Fuller Test Equafion
Dependent Variabie: D(PAG) Augmented Dickey-FulerTest Equaton Augmented Dickey-Fuller Test Equaton
Method: Leas! Squares Dependert Variable: D{PAG) Dependent Variahle: D{PAG)
Same st 55200 et ent s e
- Date: 0417221 Time: 1223 Date: 0417121 Time: 12:23
Included observations: 27 after adjustments Sample (adusizd: 19922020 Sample (adjusted) 19942020
Variable Coefficent  Sfd.Eror  tStafistc  Prob. | |Includedobservations: 29 after acjustments Included observations. 27 afler adjustments
PAG(-1) 0500432 0217164 -2304503 0035 Variabls Coeficient  Std.Emor  t-Stafistic ~ Prob. Variable Cosfficient ~ Std Emor  tStafisfic  Prob
D{PAGI-1)) 0098502 0231884 0424793 067RI
D (PAG(-2)) 0130924 0185585 0705470  0.4883 PAG(-1) 0046330 002235 2075281 00480 PAG(-1) 0008585 0003601 2386920  0.0256
D{PAGL-3)) 0118316 0184852 0724856  0.4767 D{PAG(-1)) 0258621 0179058 1433158 0.1837 DPAGL-1)) 0261943 0197989 1323022 01988
C o bo4e0  24Bw07 1307 00281 C 0760665 030531 25512 OO DIPAG(-2)) Q03798 QATTET D492 0251
(@TREND("19807) 0053101 0024847 2154427 00430 D(PAG(-3)) 0251085 0461385 1741800 0009
R-squared 0181287 Mean dependentvar 0.120913
P DAVIIZ0 Weandependemivar OABIZ) ) ioie cumed DOSTR2 SD.dependenbvar 0716105 |Resquared LIS Mendepsndembr O.114612
justedR-squared 0.258653 5.0.dependentvar 0.106738 S
SE ofregression 0081803 Akaikeinfo crieion 1743040 S.E. of regression 010344 Akaikeinfo criterion 1472731 |AdjustedR-squared 0.057311 S.0.dependentvar 0.108738
Surﬁsquaredres\d 0477369 Schwarzcriterion o1 ag5o7s | [Fumsquared resid 0316571 Schwarzcriterion 133287 |SE ofregression 0.103634 Akaikeinfo criedon -1559949
Loglikeihood 295304 Hannan-Quinncriter 1es7413| | Loglikelihood 2435480 Hannan-Cuinncrier. 1420432 |umsquared resid 0247020 Schwarzcriterion -1.367973
F-stafistic 25814261 Durbin-Wakonstat 2143085 | | F-statistic 2500131 Durbin-Wakonstat 2185308 | |Loglikelihaod 2505831 Hannan-Quinn criter. -1.502854
Prob(F-statistic) 0.042540 Prob(F-statistic) 0101802 Durbin-Watson stat 2174384

Eviews b, w2 s BlazeYU el slas] s 0zl
grlr SbF e los
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DLAB a.L.J

067358 ADF L1 -1
DCAP aL

DGDP L

MNull Hypothesis: O{LAB) has a unitroct Null Hyp athesis: 0(CAP) has a unitraot [Hull Hypathesis; D(GOP)has aunitroct
Exogenous: Constart, Linear Trend Exoqenous: Constant, Linear Trend [Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7) Lag Length: 0 (Automatic- based on SIC, maxlag=T) a0 Length: O (Automatic - based on SIC, maxlag=T)
tSlatistic  Prob.* LStatisic  Prob* t-Stafistic ~ Prob*
Al ted Dickey-Fullertest statisti -5.691966  0.0004 . " i it R
e e ugmented Dickey-Fulerteststafisfc 9851133 oooop | JpuamentedDickey-Fulerteststafsc SOIZ 00015
estritical values 1% level -4.323879 Testorficalvalies 1% level 4303624
5% level 3580673 Testeritical values: 1% level -4.309824 55 evel 25708
5% level 354244 e b
10°% level e 10% level e 10% level 3221728
*MacKinnon (1995) one-sided p-values. Mackinnon (1995) ane-sided p-values
*MacKinnon (1996) one-sided p-valugs. (1639 r ’
Augmented Dickey-Fuller Test Equation " . "
o " amentedDickey-FullerTest Equation
Dependent Variable: D(LAB.2) Augmented Dickey-Fuler Test Equaion Dependent Variable:(GDP.2)
Method Least Squares Dependent Variable: D(CAR.2)
. o p - 2} ethod Least Squares
Date: 041721 Time: 12:13 Method Least Squares i
Sample (adjusted): 19932020 Date: 0411721 Time:12:15 sﬂ e.‘ (adjust dl‘m1&9.922020
! . . 12 ample (adjusted)
Ineluded abservafons: 23 after acjusiments Sample (adjustedy 1992 2020 ludedobservafons 20 ftrad]
) . - Included observations: 29 after adjustments
Variabl Coefficient  Std. E {-Statisti Prob.
i oo o e Variable Coficknt St Emor  LSistic  Prob.
DILAB(-1)) 437732 0241976 5691865  0.0000 Variable Coefficient  Std.Error  kStafistfic  Prob.
D(LAB(-1)2) 0516959 0184181 2806794  0.0098 DIGDR(-1)) 0871084 070830 -5089123 00000
c 0386215 0136426 2830351 00092 DCAR(-1)) -1.830057 0186686  -0.851133  0.0000 ¢ 0059529 004833 1206726 0234
@TREND(990")  -DDIS084 0008918 2177227 003% c 0000587 0088520 0011636 (Q.909) | @TREND(MD)  -00UOB4 0007743 038771 070U
([@TREND(™1980") 0.002114  0D04790 0441386 06626
R-squared 0.55046% Mean dependentvar -0.012878 R-squared 0507406 Mean dependentvar 0012236
AdjustedR-souared 0538277 5.0.dependentvar 0403391 || R-squared 0791023 Mean dependentvar 0033047 | AdiustedR-squared 0483513 5. dependentvar 0188911
SE ofregression 0.273808 Akaikeinfo crierion 0378783 AdjustedR-squared 0774843 5. dependentvar 0443863 S.E. of regression 0123026 Akaikeinfo criterion -1.255148
Sum squared resid 1.798297 Schwarz criterion 0.569098 || 5 £ ofregression 0212842 Akaike info crieion _0.157900 Sum squared resid 0383520 Schwarzeriterion -1.13702
Log likeihood -1.302860 - Hannan-Quinncrer. 0438984 | o)y s quared resid 1178848 Schwarz criterion D0igdss | [-0gTkeinood 119680 Hannen Quimcrter. 1210848
F-statistic 1153451 Durbin-Watsonstat 1875359 o . F-statistic 1333084 Durbin-Watsonstat 1534757
ProbiF-stastc 0.000071 Loglw_(e\_mood 5.289550 Hann_an-Omnncrﬂer. -0.113601 rabF sttt 0000101
: ) F-statistic 49.20771  Durbin-Watson stat 1686839 _
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DPAG al.l.J

06735040 ADF jLas1 -2
DIMAGRI aL

LI S

DEXAGRI aLu

Hull Hypothesis: 0(PAG) has a unit root Mull Hypathesis: D{IMAGRI) has & unit root Null Hypothesis: DIEXAGRI) has a unitroot
Exagenous: Canstant,Linear Trend Exogenous Constant Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- basedon 3IC, maxlag=T) Lag Length: 0 {Automatic - based onSIC, maxlag=T) Lag Length: 3 (Automatic - based on SIC, maxlag=7)
+.Statistic Prob*  Safistic Prob {-Statistic Prob.*
. Augmented Dickey-Fullertest statistic -4.427507  0.0085
Augmented Dickey- ullertest staisic BI07623 00000 (M omented Dickey-Fullrtest safistc AT6510 00000 | [Festercatvees 1% level 405
Test critical values 1% level -4.309824 estortical values: TAPT IR 5% level 3595026
5% level 35744 estcrifical values: evel -4,
g 5% level 3574244 10% level -3.233456
10% level 321728 oe :
- 10% level -3.221728 I N
MacKinnaon (1996) one-sided p-values.
*MacKinnon(1996) one-sided p-values. - N _
*MacKinnon (1996) one-sided p-values.
[Augmented Dickey-Fuller Test Equaton Augmented Dickey-FullerTest Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D IMAGRI2) Dependent Variable: [{EXAGRI2)
Dependent Variable: D(PAG2) Wethod: Least Squares Method: Least Squares
Wethod Least Squares Date: 0417721 Time: 1220 Tl BT e
Date: 04417721 Time: 1224 Sample (acjusted) 19922020 I:CTHPU:&JS“::&{:WS Yoot acjsiments
Sample (adjusted) 19822020 Included observations: 29 after adjustments
Included obsgrvations: 29 afier acjustments Variable Coefficient  Std.Error  t-Stafistic  Prob.
Variablg Coefficient ~ Std.Error  t-Stafistc  Prob.
Variable Coeflicient  Std.Error  t-Stafistic  Prob. D(EXAGRI(-1)) 2937034 0674854 -4.427507  0.0003
m A i D(EXAGRI-1).2) 1443500 0565400 2561918 00136
D(PAG(-1)) 4245213 0185644 5707523 0.0000 DIMAGRI- 1) 126590 DAETIOSTGI0 DO0OD D(EXAGRI-2).2) 0663345 0386020 1718422 0ADM2
C 0101787 0088511 1143981 02806 .
¢ 020968 DOSWIG TSN 0Nl grecunerony)  0oma®  oooE)  0sviem  oep || DIEMGRINZ) DIIG 020 166D 010D
@TREND(980")  -0.004426 0002670 -1.857854  0.1094 : ) ) ) C 0010564 0189285  -0.085610  0.9560
@TREND(™9907) 0011620 0010513 1105354  0.2821
R-squared 0637603 Mean dependentvar 0.005840
Resquared pedeact e dependerlvar - D00 dustedRsqursd 0609733 SD cependentyar 0349866 | [Resquaed D78 Meandepencertvar D073
Adjusted R-squared 0.607792 S.0.dependentvar 0.180906 ! Lo o "
SE ofrzgression 0113295 Akaikeinfo crterion .1.419044 | |5.E ofregression 0218841 Akaikeinfo criterion -0.105073 | |AdjustedR-squared 0730585 5.D.dependentvar 0.720678
Sumsquaredresd 03370 Schwarzcriterion Az7g00 |[Sumsquaredresid 1242003 Schwarzcriteron Y | Pt ol ol
Log likelihood 2353919 Hannan-Quinncrter.  -1.375646 | |Log likelihood 4523553 Honnan-Cumerter.  DOEOTTA ||, v 2914780 Hannan-Quinncrier 153741
F-statistic 22,6953 Durbin-Watsonstat 2167485 ||F-statistic 2287280 Durbin-Watsonstat 2080306 | |_statistic 1455677 Durbin-Wafsonstat 1730564
Probi(F-statistic) 0.000002 Probi(F-statistic) 0.000002 ProbiF-statistic) 0.000004
EVIEWS ol ol 2 0 Blaza VU Em U slas] o 1 plall
05¢350:8l ADF L2 -3
DLAN L
Mull Hypothesis: ODMLARM)has a unit root
Exogenous: Constant
Lag Length: 1 {Auto matic - based on SIC, maxlag=T7)
t-Statistic Prob.*
Augmented Dickey-Fullertest statistic -3.010433 O.0451
Test critical values: 1% level -3.659194
E% lewel -2. 971853
10% lewel 2825121
*MackKinnon {1995} one-sided p-values.
Augmented Dickey-Fuller T est Equation
Dependent Wariable: D LaAM 2)
Method: Least Squares
Drate: 04721 Time: 12:22
Sample (adjusted): 1953 2020
Included observations: 28 after adjustments
“ariable Coeflicient Std. Error t-Statistic Prob.
DL (-1 30 -1.535543 0.510074 -3 010433 0. 0050
O (-13,2) 0. 5640518 0. 395347 1.617063 o.1184
i 0. DDE649 0. 003634 1.828434 00793
R-=sguared D. 266094 Mean dependentwvar O D01 o3
Adjusted R-s quared 0. 207382 S D . dependentwvar 00124859
S.E. ofregression 0017351 Akaike info criteron -5.152419
Sum sqguared resid D.ODFE2E Schwar=z criterion -5 026683
Log likelihood 7537187 Hannan-COwuinncriter. -5 12783
F-=tatistic 4.532156 Dwurbin-VWats on stat 1.1189345
Prob{F-statistic) O 020017
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Date: 0B/02/21 Time: 17.47

Sample(adjusted) 1982 2020

Included observations: 2% after adjustments
Trendassumption: Linear deterministictrend
Series: GOP CAP EXAGRI IMAGRI LAB PAG LAM
Lags interval (infirst differences): 110 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value Prob, =
Mone * 0.908331 2311140 1256154 0.0000
Atmost1* 0.835000 161.8163 05 75388 0.0000
Atmost2* 0726340 109 5838 G5 51889 0.0000
At must 3* 0.670539 71.93055 4785613 0.0001
Atmost4* 0. 5615806 38 73157 2879707 0.0026
Atmost5* 0330452 15.79782 1545471 0.0450
Atmost&* 0.133709 4 182482 3541488 00413
Tracetestindicates 7 cointegrating eqnis)atthe 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
=Mackinnon-Haug-Michelis (1999) pvalues
Unrestricted Cointegration Rank Test (Maximum Eigervalue)
Hypothesized Max-Eigen 0.05
Mao. of CE(s) Eigenvalue Statistic Critical Value Prob**
Mone* 0.508331 &0 20785 45 23142 0.0000
Atmost1* 0.835000 B2 28247 40 07757 0.0014
Atmost2 * 0726340 37.63328 33.87687 0.0170
Atmost3* 0.670539 3219358 27.558434 00118
Atmost4* 0.561506 2393435 2113182 0.0196
At most s 0.330452 11.83514 14 26480 01251
Atmost&* 0133709 4 1624582 3.641455 00413

Max-eigervalue test indicates 5 cointegrating eqnis) atthe 0.05 [evel
* denotes rejection ofthe hypothesis atthe 0.05 level
= Mackinnon—Haug -Michelis (1998) p-values
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Null Hypothesis: U has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test stafistic -3.563427 0.0D09
Testcriticalvalues: 1% level -2.847120
E% level -1.962910
10% level -1.610011
*MacKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{U)
Method: Least Squares
Date: 05/02/21 Time: 18:41
Sample (adjusted) 19592 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Ui-1) -0.711363 0.199346 -3.668427 0.0014
D U(-13) 0. 1700EE 0.176003 0.97122F 03401
R-squared 0.334277 Mean dependentvar -0.002885
Adjusted R-squared 0309521 S.0.dependentvar 0167352
S.E. ofregression 0.139035 Akaikeinfocriteron -1.040555
Sum squaredresid 0522303 Schwarz criterion -0.946693
Log likelinood 17.09442 Hannan-Quinn criter. -1.0114562
Dwrbin-Watson stat 1.973080

Eviews b, ol 2 s GlaaeYU ExU) slasl s 0 ydeaad!
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Dependent Variable: DGDP
Method: Least Squares

Date: 050321 Time: 17:31
Sample (adjusted): 1552 2020

Included obs ervations: 29 after adjustments
‘Variable Coefficient Std. Error t-Statistic Prob.
C 0.050340 0.047384 1.045107 0.3119
D{GDOP{-1]) 0.478450 0.2506098 1.508472 0.07 70
DCAP -0.403954 0.157110 -2.571414 0.0222
DEXAGRI 0.174094 0.062298 2. 794534 0.0143
DIMAGRI 0.264082 0.127459 2.071893 0.0572
DLAB -0.025339 0.073165 -0.375345 0.7130
OLAaM 0.354818 2004240 0177034 0.9620
DPAG -0.249453 0.204357 -1.220669 0.2424
D{CAP-1)) -0.160346 0.186650 -0.850073 0.4048
D{EXAGRI(-1)) 0.002830 0.062132 0.045549 0.9643
O IMAGRI(-1)) -0.311050 0.182774 -1.701827 0. 1109
D LABL-1)) -0.062238 0.083035 -0.749544 0.4650
D LAME-1)) E.DDE225 3.142483 1.693000 0.1335
O PAG(-1}) -0.061006 02282186 -0.289679 07913
ECT(-1) -0.479775 0. 206541 -2.3225911 0.0358
R-squared 0632145 Mean dependentvar 0. 046990
Adjusted R-squared 0264280 S.D.dependentvar 0. 120063
S.E. ofregression 0102988 Akaikeinfocriteron -1.4021599
Sum squared resid 0.148486 Schwarzcriteron -0.6945977
Log likelihood 3533188 Hannan-Quinn criter. -1.180706
F-statistic 1.718464 Duwurbin-Watson stat 1. 769913
Prob(F-stati stic) 0. 1612586
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DependentVariable: DGOP

Method: Least Squares

Date: 080321 Time: 1810
Sample (adjusted) 1982 2020
Included obs ervations: 28 after adjustments

‘ariable Coefficient Std. Error t-Statistic Prob.
c 36.74787 35.315848 1.011824 0.3381
DCAP -0, 350447 0167240 -2.148251 0.0504
DEXAGRI 0.156631 0.054456 28765 0.0183
DIMAGRI 0.235025 0.120375 1.8952482 0.0326
DLAE -0.117784 0.074500 -1.580790 0.1484
DLAM -5.004520 2.6968321 -1.855350 0.0964
DPAG 0171154 0.257428 -0.664565 0.5228
DICAP(-1)) -0, 492140 0.131004 -2.718939 0.0236
D{EXAGRI(-1)) -0.042023 0.057330 -0.733002 0.4522
D IMAGRI-1)) -0.083735 0.148705 -0.428608 0.6783
DiLAB{-1})) -0.1245934 0.072706 -1.718348 0.1199
D LAM(-1)) 5879432 3.771085 1.559002 0.1534
DH{PAG(-1)) -0.038734 0.196620 -0 197002 0.5482
GOP(-1) -0.374961 0.164267 -2.282766 0.0483
CAP(-1) 0.474750 0.243813 1.545764 0.0831
EXAGRI{-1) 0.258885 0.108400 2.388031 0.0407
IMAGRI-1) 0.023441 0.311985 0.075134 0.8418
LAB(-1) 0.072408 0.057396 1.056452 0.3140
LAMI-1) -3.730607 4 277628 -0.872141 0.4058
PAG(-1) 0.058520 0.112365 0.520780 0.6151
R-squared 0.809534 Mean dependentvar (0. D500
Adjusted R-squared 0.718862 S0 dependentvar 0. 120063
S.E. ofregression 0.083663 Akaikeinfocriternon -2.451194
Sum squared resid 0.036477 Schwarz criteron -1.618232
Log likelinood BB EET3IZ2 Hannan-Quinn criter. -2.165870
F-statistic 47568174 Dwurbin-VWatson stat 1.806280
Probi{F-stafistic) 0.010481
Eviews CALJJ ol = o BlawYL el Slae| o :)w‘
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g“” HW““E&‘S ﬁ‘;ﬂﬁ“ﬂ;ﬂ““gm Null Hypothesis: AGRIVAhas a unitroot
0genous: L-onstant, Lingar I rent § E}(DgenCUS'GDﬂstﬁ.l'ﬁ
Lag Length:7 (Automatic- based on SIC, maxlag=T) :
2 Lengin T Audomat- asedon S maxe) Lag Length: 0 (Automatic- based on SIC, maxlag=T)
t-Statistic Prob.*
t-Statistic ~ Prob?
Augmented Dickey-Fuller test stafstic 0.086975 09950
Testcriticalvalues: 1% level -4.416345 . N
5% level 362033 Augmented Dickey-Fuller test statistic 0889385 07778
10% level -3.248592 Testeriticalvalues: 1% level 3870170
— - 5% level -2983972
Wackinnon (1996) one-sided p-values. 10% level 2621007
Augmented Dickey-Fuller Test Equaion *MacKinnon 1995) one-sided p-valuss
Dependent Variable: D{AGRIVA)
Method: Least Squarss
Date: 04/30/21 Time: 19.08 . )
Sample (adjusted): 19882020 Augmented Dickey-Fuller Test Equation
Included observations: 23 after adjustments Dependent Variable: D(AGRIVA)
Method: Least Squares
Variable Coefficient  Std.Error  t-Statistic Prab. Date 043021 Time: 18:07
AGRIVA(-1) oo 0a:az  00sws  ogao | |FEMPIe(adisted) 19912020
D(AGRIVA(-1]) 004730 0369478 0421062 09055 | |Included observations: 30 after adjusiments
D(AGRIVA(-2)) 0017678 0358484 0049316 09814
D(AGRIVA(-3)) 0137940 0320362 0430589 06738 Variable Coefficient  Sfd.Eror  t-Stafistic  Prob
D(AGRIVA(-4)) 0142195 0259958 0546995 05936
D(AGRIVA(-5)) 0851534 0244513 3889949 00019 -
D(AGRIVA(-5]) 0641327 0204278 217932 0.0483 AGRIVA(-1) 00541685  0.060801 -0883385  0.3614
D(AGRIVA(-T}) 0375882 0271805 1383966  0.1897 c 1263278 1356194 0904801 0.7H
c 0288881 7143858 0040436  0.9564
@TREND(M9807)  -0.023%1 0027447 0872995  0.3%85 Resquared 0OZT4TE Mean dependertyar 0021084
Resquared 0878217 Mean dependentvar 0047130 | |AdiustzdR-squared -0.007259  5.0. dependentvar 0.202786
AdjustedR-squared 0455444 5.D. dependentvar 0.178440| |5.E ofregression 0203520 Akaikeinfocritenon 0261781
SE ofregression 0.131678  Akaike info criterion -0.917887 | | Sum squaredresid 1158775 Schwarz criterion 0188347
Sum squaredresid 0.225410 Schwarzcriterion -0.424194 i 4 ]
Log likelinood 2058570 Hannan-Quinn criter. 0793725 Luglw.(ellhotd B228409 Hannmoumcmer D2stert
Fstatistic 3044429 Durtin Watson stat 1721015 | |F-statistic 0.791005  Durbin-Watsonstat 1.786602
Prob(F-stafistic) 0.033843 ProbiF-statstic) 0381374

Null Hypothesis: AGRIVAhas a unitroot
Exogencus: None
Lag Length 0 (Automatic- based on 8IC, maxlag=T)
I-Stafistc~ Prob.*
Augmented Dickey-Fuller test stafstic 0568018 0.83%
Testerificalvalues 1% level -2844302
5% level -1.952473
10% level -1.610211
*MacKinnan (1396 one-sided p-values.
Augmented Dickey-Fuller TestEquation
Dependent Variable: DIAGRIVA)
Method Least Squares
Date: 0413021 Time: 19:08
Sample (adjusted): 19912020
Included observations: 30 after adjusments
Variable Coefficient ~ Std.Ermor  1-Stafistic  Prob.
AGRIVA(-1) 0000319 0001616 0569018 0737
R-squared -0.000381 Mean dependentvar 0021984
AdjustedR-squarsd 0000861 5.0. dependentvar 0.202786
SE ofregression 0202883 Akalkeinfocrteion -0.319608
Sum squared resid 1.193685  Schwarz criterion 272802
Log likelihood 5794127 Hannan-Quinn crier, 0. 304587
Durbin-Watsan stat 1.825106

Eviews maly obr 2 e BlaaVU Eo U slas] o 1 jdaol)

Mull Hy pothesis: AT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic- based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 454385 0. DDEE
Testcritical walues: 1% level -4 309324
% level -3.574244
10% lewvel -3.221728
*MacKinnon {1555} one-sided p-wvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{AET)
Method:. Least Squares
Crate: 0430021 Time: 1810
Sample (adjusted): 1592 2020
Included obs ervations: 29 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
AUSTI-1) -1.186785 0. 257351 -4 434339 00001
CHAET-1)) 0. 303039 0. 185540 1.541873 0. 1357
c 0870741 0142540 4. 473410 00001
ETREMDH™1330™) 0.002589 0001071 2.417454 0.0233
R-sqguared 0. 488110 Mean dependentvar 0001153
Adjusted R-squared 0.424443 S.DO.dependentwar 0.052930
S.E. ofregression 0040158 Akaikeinfocriternon -3 454581
Sum squared resid 0040311 Schwarz criternon -3.2760359
Log likelinood 54 23788 Hannan-Quinn criter. -3 405818
F-statistic 7.882835 Dwrbin-Watson stat 1.97567T2
ProbiF-statistic) 0000723
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Mull Hy pothesis: D{AGRNA) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic- based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.9097542 O D000
Test critical values: 1% level -3.879322
% level -2.95776T
10% level -2 622939
*MacKinnon {1%98) one-sided p-values.
Auvgmented Dickey-Fuller Test Equation
Dependent Variable: D{AGRIVA 2]
Method: Least Squares
Date: 0430021 Time: 19:09
Sample (adjusted) 1982 2020
Included obs ervations: 29 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DHAGRMWAL-1)) -1.287034 0211288 -5 597542 0.0000
C 0.045019 0.035740 1.371563 01818
R-squared 0671228 Mean dependentvar -0.00EE598
Adjusted R-squanrsd 0.565347 S.D.dependentwvar 0278742
S.E. of regression 0.185872 Akaike infocriterion -0.461050
Sum squared resid 0932302 Schwarz criterion -0.366754
Log likelihood 8.685224 Hannan-Quinncriter. -0.431518
F-statistic 3597051 Dwurbin-Watson stat 1.560759
ProbfF-statistic) 0. DOD0D2

Eviews miby obe 2 s 8lanVl e Ul slas] e - yazall
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1) 101}
Asymptotic:
n=1000
F-statistic 6.188576 10% 2.37 32
k 3 5% 2.79 367
2.5% 3.15 4.08
1% 3.65 4.66
Finite Sample:
Actual Sample Size 27 n=35
10% 2618 3.532
5% 3164 4194
1% 4425 5.816
Finite Sample:
n=30
10% 2676 3.586
5% 3272 4 306
1% 4614 5066
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ARDL Error Comection Regression
Dependent Variable: D{GDP)

=elected Model ARDL(3, 2, 3, 4)

Case 2: Restricted Constant and No Trend
Date: 05/10/21 Time: 19:17

sample; 19802020

Included obs ervations: 27

ECM Regression
Case 2. Restricted Constant and Mo Trend

Variable Coeficient  3td. Error  t-Satistic  Prob.
DIGDP(-1)) 0432913 0146227 2900932 0.0125
DIGDP(-2)) 0210714 0111835 1.884182 0.0862
DIAGRIVA) 0542476  (0.080821 5573043 0.0001
D{AGRIVAL-1)) 0383626 0143889  -2.868111 0.0219
D{AGT) 0.760453 0329086 2310769 0.0412
DIAGT(-1)) -1.132845 0454353  -2.483533 0.0298
DIAGT(-2)) -1.275018 0375643  -3.385130 0.0060
DIICAP) -0.454409 0072789  -5.654933 0.0000
D{ICAP{-1)) 1041510 0201836  -5.185307 0.0003
D{ICAP(-2)) 0545776 0187438 -2911788 0.0141
D{ICAP(-3)) -0.545400 01441986 -3.78209%0 0.0030
CointEq(-1)* -1.257252 0.193650  -5.485785 0.0000
R-squared 0.878277 Mean dependentvar 0.047192
Adjusted R-squared 0.785547 S5.D.dependentvar 0.124551
=.E. ofregression 0057687 Akaikeinfocriterion -2.566120
Sum squared resid 0049934 Schwarz criterion -1.980192
Log likelihood 4564262 Hannan-Quinn criter. -2.394856

Durbin-Watson stat 1.786320
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Breus ch-Godfrey Serial Caorrelation LM Test:
F-statistic 0. 703301 Prob. F(2,9) 05173
O bs*R-squared 3 6T3ETE Prob Chi-Square(2) 0. 1585
Test Equation:
Dependent Wariable: RESID
Method: ARDL
Crate: OBMOF21 Time: 18:21
Sample: 1554 2020
Included obs ervations: 27
Presample missing value lagoged residuals setto zero.
Wariable Coefficient Std. Error t-Statistic Prob.
SDP-1) -D.27 1903 0. 420332 -D.848311 0.53359
SDP-2) 0.352835 0.3575343 0. D0O7 36 0.3387
SDP-3) -0.144803 0280728 -0.554818 0.5927
ASRINVA 0021349 0. 17D0TE 0128829 0. 2029
ASRINVAC-1) 0. 054045 0218479 0.338235 0. 7ED
A RINVAC-2) -0.0559193 0284822 -0. 223890 0.3280
AT 0. 152072 0.57EE1S 0. 275400 0. 7385
AET-1) 0122076 0.833387 0.145482 0.8368
AET-2) 0. 180568 D.52E5444 0.230885 0.822&
AET-3) -0.213438 O.&65T773E -0.324581 0. 7525
zAaP -D.03787T3 0. 163228 -0. 232055 0.8217
HCAP -1 ) -D.045836 0. 153972 -0.288273 0. 7789
Mo AP -2 ) 0.03007TE 0224213 0.351156 0. 7263
Mo AP -3 0058512 0263674 0.252250 0. 8065
Mo AP -4 ) -D.07TE642 0. 204045 -0. 375500 0. 71559
c 0.502101 1.648371 0. 304327 0. 7878
RESIDN-1} 0. 454233 0.6336536 0.711356 0.4945
RESIDN-2) -0.583953 0.535089 -0. 993053 0.3443
R-squared 0.136243 Mean dependenrtwvar F11E-1&
Adjusted R-squared -1.488287 S D.dependentwvar 0043524
S E. ofregression D 0&S22T Akaikeinfocriternon -2 2658140
Sum squared resid 0043131 Schwarz criterion -1.404248
Log likelinood 453.81939 Hannan-Quinncriter. 2011255
F-statistic 00533508 Dwurbin-Watson stat 2035794
ProbiF-statistic) O OrOr i

EViews maly ol e BlazeVU Eo U slas] e 1 paol)
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Heteroskedasticity Test: ARCH
F-statistic 0.163654 Prob. F(1,24) 0.6594
Obs*R-squared 01780591  Prob. Chi-Sguare(1) 0.6743
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 0&M2/21 Time: 183:00
Sample (adjusted) 1955 2020
Included obs ervations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
c 0. 002065 0000326 2501104 0.0196

RESID*2(-1) 00832195 0203130 -0 404541 0.6554
R-squared 00058773 Mean dependentwvar 0,001 SO
Adjusted R-squared -0.0345812 3S.D.dependentvar 0.D03EE0
S.E. ofregression 0003722 Akaike infocriternon -8.275041
Sum squared resid 0000333 Schwarz criteron -3.178264
Log likelihood 108,575 Hannan-Quinn criter. -8.247T173
F-statistic 0.163664 Dwurbin-Watson stat 2022811
Prob{F-statistic) 0689307
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Abstract:

The study aims at analyzing and measuring the impact of the agricultural

sector on economic growth in Algeria during the period 1990-2020. That is through
its contribution to supporting economic growth, achieving food security, and
knowing the influence of the most important economic variables that affect it by
highlighting the applied statistical tools.
The most important results that can be drawn in this regard are that the contribution
of agricultural growth has maintained an upward trend with the price index
abolition. Also, the agricultural sector has a key and positive role in bringing about
the process of economic growth, that is, there is an effectof agricultural exports,
imports and capital on economic growth in the short and long term. However, the
effect of the arable area, the size of the labor force and agricultural production on
thegross domestic productis limited only in the long term.

Key words: agriculture, economic growth, Algerian agricultural sector,
econometric modeling (VECM and ARDL).





